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ABSTRACT
Diabetes mellitus is a worldwide concern especially in areas of conflict. This review looks at diabetes epidemiology
in these zones and the factors that affect the disease burden and care. Civil wars affect the health care system,
which leads to a lack of personnel and services that are critically needed for diabetes management, including blood
glucose monitoring and physician visits. Lack of access to medication is rife in war zones which implies that
insulin and other necessary diabetes medications are hard to come by and this results to high blood sugar levels
and complications such as ketoacidosis and infections. Another big problem is malnutrition. Conflicts lead to food
scarcity and limited access to balanced diets that are crucial in managing diabetes. Poor quality food aid
exacerbates the problem of blood glucose control. Furthermore, the stress of conflict because of death,
displacement and living in fear worsens anxiety which in turn affects diabetes management and blood sugar levels.
To meet these challenges, new ideas are needed. Mobile health care can help deliver necessary medical assistance
and drugs in the areas affected by conflicts. Policy advocacy is essential to develop policies for diabetic health care
needs in these regions. Understanding these factors is vital to developing appropriate interventions and plans,
improving diabetes management, and improving the health of vulnerable populations. These strategies are crucial
in reducing the effects of conflict on diabetes care and enhancing the well-being of those in the community.
Abbreviations: CGM= Continuous Glucose Monitoring, iPSCs = induced pluripotent stem cells, BCAAs=
branched-chain amino acids, RM= regenerative medicine
Keywords: Diabetes, contlict zones, healthcare delivery, medication shortages, bioengineering, policy advocacy

INTRODUCTION
Diabetes mellitus is a major worldwide health problem involving a rise in blood sugar levels due to problems in
insulin release, utilization, or both [17. Diabetes has become a global health phenomenon and its incidence has
rapidly increased posing major challenges in terms of health, economy and social consequences [27]. However, this
disease is not proportionally distributed with refugees and those in conflict regions experiencing a great deal of
difficulty in managing their diabetes [87. Conflict areas are areas in the society that experience turmoil such as
war or civil strife that compromises any social functioning—nhealth care being one of them [47]. Such areas can
experience extensive damage to their physical infrastructure, displacement of population, as well as acute shortage
of medicines and health care professionals [57]. As such, patients suffering from chronic illnesses, including
diabetes, in countries experiencing warfare find it difficult to address their ailments, which make an already poor
health situation worse [67]. This paper seeks to provide an extensive review of the existing literature to establish
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the epidemiology and effects of diabetes in conflict regions. This paper explain the various complex barriers to
proper diabetes management, by describing such aspects as epidemiology, interruptions to services, medication
supply, and diets. Thus, aiming at offering a comprehensive overview of the process, this review seeks to reveal the
intricacies of the discussed barriers to diabetes care in conflict-affected populations. Appreciating these challenges
can help to design specific prevention and management strategies, as well as policy approaches to minimize
adverse effects of diabetes for conflict-affected populations across the world.
METHODS
This narrative review aims at summarizing the current knowledge on the epidemiology and challenges in the
management of diabetes in conflict settings. A literature search was performed in PubMed, Scopus, and Google
Scholar with keywords including “diabetes in conflict zones”, “healthcare delivery in conflict zones”, and “diabetes
management challenges”. The articles were chosen based on their relevance to diabetes incidence, healthcare
disturbances in conflicts, lack of medicines, and possible solutions for diabetes care. Some of the major themes
discussed include epidemiological factors that affect diabetes prevalence in conflict affected populations, eftect of
conflict on health care services, medication and management of diabetes and possible solutions and policy
directions for improving diabetes management during conflict.
Epidemiology of Diabetes in Conflict Zones
To understand the epidemiology of diabetes in conflict zones, it is necessary to consider factors that affect the
occurrence of the disease [77]. This results in changes of lifestyle and dietary practices and increases the chances of
getting diabetes [87]. Research has also established that urbanization and changes in the diets of populations in
conflict regions especially in Africa and the Middle East have further exacerbated the spread of diabetes among
vulnerable groups [97. Furthermore, stress and trauma that occur during conflict can also have a direct effect on
diabetes results [107]. Hormonal changes triggered by stress can affect the blood glucose level and thus affect the
management of diabetes with its complications [107. In addition, limitations in healthcare access and the lack of
healthcare continuity compound the difficulties that people with diabetes experience in conflict areas '
Impact of Conflict on Diabetes Management
Conflict significantly affects healthcare systems and has adverse effects on the management of chronic diseases
[117]. Hospitals, clinics, and medical supply chains are not spared from attacks or destruction during armed
conflicts, which hampers the availability of diabetes medications and care services [127]. Health workers are
compelled to abandon their posts in war-affected areas, which undermines the availability of healthcare workers
and weakens the ability to address non-communicable diseases [137]. Lack of drugs, especially insulin, is a major
problem in the conflict areas [147. Lack of access to insulin and poor storage and distribution of the product
threatens the lives of diabetic patients who need to use insulin regularly [157]. Furthermore, nutritional
deficiencies worsen diabetes care struggles as displaced persons consume poor quality diets rich in carbohydrates
but poor in micronutrients, which worsens glycemic control and general health [167]. Mental and interpersonal
effects can also be seen in diabetes care in conflict areas [17]. Psychological stress due to displacement, loss of
income, and lack of knowledge on the future can elevate blood glucose level and compromise on diabetes
management [187]. Furthermore, the erosion of social networks and community systems weakens the care delivery
system and increases the isolation of persons with diabetes, adding to their burden [197.
Strategies for Managing Diabetes in Conflict Zones
To meet the multifaceted needs of diabetes care in conflict areas, new and flexible approaches to healthcare must
be implemented [207]. The use of mobile health care units and telemedicine can be a helpful approach to addressing
the problem of accessibility and provide remote consultation and drug delivery to the affected population [217].
International humanitarian aid can fill the gap of medication needs and help to strengthen the local health care
systems to continue diabetes management during conflicts [227. Policy advocacy is crucial for ensuring that
diabetes care is integrated into humanitarian responses and for securing funding for basic medications and
healthcare services in conflict affected areas [227. To ensure that diabetes care is included in emergency health
programs, there is a need for collaboration between the international organizations, governments, and other
stakeholders in the affected regions [237]. Managing diabetes in conflict areas faces several challenges including
lack of accessible healthcare, limited availability of drugs, inadequate diet, and psychological pressure [247].
Efficient interventions include flexible healthcare delivery, strong policy recommendations, and global partnership
for equitable diabetes care [257]. Sustained efforts should be made to address the effect of conflict on diabetes
outcomes and enhance the health of affected communities [257. This review aims to summarize the current
knowledge on the epidemiology, burden, and Care of diabetes in conflict zones. Through this review, the complex
interactions between disruptions in healthcare, medication scarcity, and socio-economic factors that affect
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individuals with diabetes in conflict areas are revealed, stressing the need for collective action towards solving
these problems.
Epidemiology and Impact of Diabetes in Conflict Zones
Diabetes mellitus, a chronic metabolic complication characterized by high blood glucose, has become a major
world health concern. In conflict zones, diabetes burden is aggravated by weak health infrastructure, limited access
to medicines, and population displacement [24, 257. This review aims to review the literature on the epidemiology
of diabetes in conflict zones and its implications on health care delivery and to highlight the importance of Page | 146
integrated and adaptive health interventions. The rates of diabetes in conflict-affected regions depend on
displacement, malnutrition, and stress [267]. For instance, in many parts of Africa, the incidence rate of diabetes is
rising, particularly because of urbanization and changes in the people’s diets and physical activities [277]. These
trends are worsened by conflict because it affects food access and hence people end up being malnourished or being
forced to eat unhealthy high calorie and low nutrient food given in the refugee camps which is a risk factor for
diabetes [277]. The rates of diabetes are also known to be higher in conflict areas among vulnerable populations
such as the elderly, women and those with co-morbidities [287]. Conflict and displacement cause stress, which may
lead to the development of diabetes or the exacerbation of diabetes-related conditions due to hormonal fluctuations
and changes in daily routines [297. Furthermore, the limited access to health facilities and drugs plunges the
disease to worse [307].
Impact of Conflict on Diabetes Management
Conflicts result in the destruction of health facilities and equipment, thereby limiting diabetic patients’ access to
essential health care [317. Health facilities may be damaged or converted for use in managing emergency
situations, and this means that there will be fewer facilities for managing chronic diseases % Health care workers
may also leave conflict areas, creating a critical absence of skilled health care personnel [827. Availability of
insulin and other important drugs for diabetes is severely limited in areas affected by conflict [337. Supply chains
can be interrupted, which can lead to shortages that are deadly for insulin-dependent diabetics [847. Also, the
refrigeration needed for the storage of insulin is still a luxury in many areas due to poor infrastructure [857].
Displacement caused by conflict means that people are often relocated to refugee camps where food choices are
scarce [367. It is common to find that the food provided is high in carbohydrates and low in nutrients that are
required by the body, which compounds the problem of glycemic control in diabetic patients [37]. Malnutrition
and food insecurity also exacerbate diabetes and make the management of the disease difficult, which results in
adverse health consequences [387.
Psychological and Social Impacts
Stress due to conflict and displacement can also affect diabetes care and management in a big way [397. Conflict
can cause psychological stress which may impair diabetes self-care due to elevated stress hormones which raise
blood sugar levels [407. Also, social support systems, which are considered essential in chronic disease, are also
affected in conflict areas [417]. Table 1 summarises how conflict affects diabetes care in multiple ways, including
disruptions in healthcare services, lack of access to medication, nutrition, and psychological social stressors. All of
the identified aspects are backed by cited literature, which underlines the challenges of addressing diabetes in
conflict-stricken communities.
Strategies for Managing Diabetes in Conflict Zones
In order to manage diabetes in conflict zones, healthcare services must be flexible and sustainable [427. Mobile
clinics and telemedicine can offer remote consultations and check-ups, and international aid can assist in
addressing issues with medication and supplies [437]. Education of local healthcare workers and community health
volunteers can also help improve the healthcare system [447. To address diabetes in humanitarian responses,
there is a need for advocacy and policies that promote the prioritization of diabetes management [457].
Governments and international organizations should ensure that resources and funding are directed towards
diabetes care in conflict prone regions [467]. Policies need to address the availability and affordability of medicines,
strengthen healthcare systems, and integrate diabetes care into emergency health programs [477].
Table 2 presents a summary of recommendations for diabetes care in conflict settings with a focus on flexible
healthcare systems and strong policy agendas. Every strategy is described with particular actions and objectives to
overcome the problems of the conflict environment.
Bioengineering Approaches to Diabetes Management
Medical progress has resulted in new technologies that improve diabetes management by providing better
methods of glucose measurement, more efficient insulin administration, and even possible treatments for
regeneration of damaged tissues [487. Insulin pumps allow for continuous subcutaneous insulin delivery, which is
more precise and flexible than multiple daily injections [497. Current insulin pumps such as Medtronic MiniMed
and Omnipod are able to mimic the body’s natural insulin release by providing basal rates and bolus amounts
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during meals [507. Tubless systems, like the Omnipod, do not require tubing, which enhances the convenience of
use and adherence to the treatment [517]. These devices are also programmable and can be operated through a
wireless device, thus making the control of insulin easy and convenient [527]. Smart insulin pens use Bluetooth and
have dose calculators to ensure that the insulin given to the patient is precise [537]. Some of these pens can record
the dosing information and can pair with the application in the smartphones for data analysis, dosage record, and
adherence check [547. Closed-loop systems involve the use of Continuous Glucose Monitoring (CGM) and insulin
pumps to develop an automated insulin delivery system [557]. These systems employ complex algorithms to
estimate blood glucose levels and regulate insulin administration on a real-time basis, thereby enhancing glycemic
control and minimizing the incidence of hypoglycemia [56, 577]. The Medtronic MiniMed 670G, a hybrid closed-
loop system has shown better results in clinical trials [587. CGMS offer immediate glucose level readings to help
patients manage their diabetes efficiently [597. Researches on the sensor technology have enhanced the precision,
dependability, and durability of CGM devices [607]. The current generation of CGM systems like the Dexcom G6
and Abbott FreeStyle Libre employ enzyme electrodes and biocompatible materials to improve the calibration and
increase the wear time of the sensors [617]. Currently, research is being conducted on non-invasive CGM
technologies like optical and transdermal sensors to minimize the need for calibration and invasive procedures 6"
Current CGM devices are compatible with mobile applications and cloud technology for ongoing monitoring and
data storage [627]. These systems employ artificial intelligence and machine learning techniques to give feedback,
patterns and early warning indicators to patients as well as health care givers to make appropriate decisions [637].
Table 3 and Figures 1 and 2 summarises the key aspects of bioengineering developments in diabetes care focusing
on the technology and its application in patient care.

Regenerative Medicine and Tissue Engineering
The goal of regenerative medicine is to restore the normal insulin-producing function by either repairing or
replacing the damaged pancreatic cells [647. This approach involves stem cell treatment and islet transplantation.
The induced pluripotent stem cells (iPSCs) can be differentiated into insulin-producing beta cells of the pancreas
[657]. This approach has the potential of offering a source of functional beta cells for transplantation that is
renewable [657. Current work aims at enhancing the methods of cell differentiation and finding ways of
preventing these cells from being attacked by the body’s immune system [667]. Islet transplantation is the process
of transplanting healthy islets from a donor pancreas into a diabetic patient [677]. The progress in bioengineering
has enhanced the methods of islet isolation and encapsulation, which has made the transplanted islets to survive
and function optimally [687. Encapsulation devices form a shield around the islets and enable the islets to function
for a longer time without the need for immunosuppression [687]. Bioengineering solutions hold the promise of
improved diabetes care through better glucose monitoring, closed-loop insulin delivery, and novel cell-based
therapies [687. These advancements not only help in better glycemic control but also have positive impact on
patient’s quality of life and decrease the risk of diabetes related complications [697]. Further research and
innovation in the field of bioengineering are needed to address the existing challenges and make these advanced
therapies more widely available for patients [69, 707].

Food Biochemistry and Nutritional Interventions
Food biochemistry is the branch of biochemistry that deals with the molecular structure of food and chemical
reactions that occur during food processing and digestion [717]. This knowledge is used by nutritional
interventions to enhance health outcomes through diet [727. It is essential to know the biochemistry of the
macronutrients and micronutrients that are present in foods to design proper dietary recommendations for the
prevention and management of diseases [737]. Carbohydrates are the main source of energy [747. They include the
monosaccharides and disaccharides which are the simplest sugars to the polysaccharides which include starch and
fiber [757. Carbohydrate biochemistry determines their digestion, absorption and metabolic effects [74].
Consumption of simple sugars, particularly fructose and glucose, has been identified to be a risk factor for
metabolic diseases including obesity, diabetes, and cardiovascular diseases [757]. They quickly raise blood glucose
levels, stimulate insulin production, and are a factor in the development of insulin resistance over time [767]. High
fiber carbohydrates like whole grains, vegetables, and legumes are recommended because they release energy
slowly and have positive impacts on glycemic control [77,787]. Fiber, a type of carbohydrate that is not broken
down by digestion, has numerous benefits for the digestive system, blood sugar control, and cholesterol
management [797. Proteins are necessary for the growth, repair and maintenance of tissues in the body [807.
They are made up of amino acids which can be classified as essential and non-essential depending on the fact
whether the body can produce them or not [817]. These are the amino acids that cannot be synthesized by the body
and therefore must be derived from food. The balance of amino acids plays a role in protein synthesis and health.
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For example, branched-chain amino acids (BCAAs) are involved in muscle protein synthesis and energy
metabolism during exercise (827 The quality of dietary protein is determined by its amino acid content and the
ability to be broken down by the body [837]. Animal proteins from meat, dairy, and eggs are of higher biological
value than plant proteins from beans and grains; however, different plant proteins can be consumed together to
meet all the body’s amino acid requirements [847. Fats and oils are essential in energy storage, cell membrane
structure, and cell signaling [857. It is divided into saturated, unsaturated (monounsaturated and
polyunsaturated), and trans fatty acids. Omega-3 and omega-6 are polyunsaturated fats that cannot be synthesized
by the body and must be taken in through the diet [867. They also have significant impacts on inflammation, cell
membrane stability, and brain activity [877]. Saturated and trans fats are considered to be unhealthy and increase
the risk of cardiovascular disease while unsaturated fats are protective [887. Fish oils contain Omega-3 fatty acids
which helps reduce inflammation and is good for the heart [897. They are organic compounds that are required for
various metabolic functions in the human body [907. Vitamins are organic compounds which are required for
metabolism. For instance, vitamin D is essential for calcium uptake and bone health while vitamin C has an anti-
oxidant function and is involved in collagen formation [917. Iron, calcium and magnesium are some of the
minerals that are important in the body for various reasons [927. Iron is required for oxygen transport, calcium
for bone formation, and magnesium for enzyme activity [937. Nutritional interventions are used to correct
nutrient deficiencies, control diseases, and prevent diseases. It is possible to prevent deficiencies of vitamins and
minerals by providing food with these nutrients [947. For example, iodine is added to salt to prevent goiter and
flour is fortified with folic acid to decrease neural tube defects in newborns [957]. According to the public health
guidelines, one should consume food that is complicated and contains fruits, vegetables, whole grains, lean
proteins, and healthy fats [96, 977]. These guidelines are based on the biochemical concept of nutrients and their
effects on health [987. New developments in nutrigenomics make it possible to tailor diets according to one’s
genetic makeup [997]. This approach is designed to improve health by individualizing diet according to genetic
profile and metabolic potential [1007]. The knowledge of the biochemistry of food is important to designing proper
nutrition interventions as depicted in table 4. Through understanding the molecular mechanisms of nutrient
interactions, it is possible to develop dietary interventions that support health, prevent illness, and improve well-
being. Further research should be conducted to unravel the intricate link between food biochemistry and human
health, thus opening the door for novel dietary approaches and individualised nutrition guidelines [1017].
Pharmacological Innovations and Accessibility

Over the years, pharmaceutical breakthroughs have enhanced the treatment of diseases, provided new treatment
options, and improved the lives of patients with diverse illnesses [1027]. However, it is also important to note that
the enjoyment of these innovations is still a major challenge [1037. The concept of accessibility can be defined in
terms of affordability, availability, and equitable distribution, all of which play a role in determining the extent to
which these innovations can improve global health [1047]. Molecular stratification of patients according to genetic,
environmental, and lifestyle factors has dramatically altered the therapeutic index of treatments [105]. Precision
medicine enables treatment strategies for diseases such as cancer based on the molecular basis of the disease,
including the specific mutations that cause the disease to progress [1067]. Biopharmaceuticals such as monoclonal
antibodies and gene therapies are new ways of treating diseases that were hitherto considered untreatable
[107,108,1097]. Such therapies may produce better results but are more costly to manufacture and distribute
[110]. This exposes new treatments to patients faster and at a lower cost than the traditional drug development
process [1117]. For instance, the use of antivirals for new indications including COVID-19 has provided fast track
therapeutic solutions in the course of global health crises [1127]. Expenses related to the new treatments restrain
their availability mainly in impoverished areas and for the rare diseases [1137]. It is important to note that other
strategies like tiered pricing and licensing are instrumental in achieving affordability without damping innovation
incentives [1147]. Cold chain storage of biologics and gene therapies presents operational challenges in the
regenerative medicine (RM) settings [1157]. These are vital in the provision of resources and services to all the
people across the globe [1167]. Differences in the regulatory framework between countries can also impact the
availability of new treatment options [117]. Coordinating the approval systems and encouraging mutual
recognition arrangements can help make new therapies more easily accessible [1187]. Pharmaceutical firms,
governments and non-governmental organizations can effectively manage resources and minimize the cost by
joint investment and risk sharing [119, 1207]. Encouraging the transfer of knowledge and technology to the
developing regions helps in developing the local production capacities and hence, decreases the reliance on foreign
suppliers, thus making it more easily available [1217]. Proper implementation of health economics studies will help
in the pricing and reimbursement of new products in the market, thus guaranteeing availability of innovations in
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the market and encouraging further research and development [1227. Pharmacological advancements offer

significant potential for enhancing the health of people across the globe, but their potential cannot be fully

unlocked without increased access. Issues of affordability, distribution and regulation cannot be tackled without

the participation of all stakeholders and innovative policies. Thus, the healthcare community can guarantee that

the new pharmacological discoveries will be available to all patients, regardless of where they live or their social

status. The findings from table 5 highlight the need to foster teamwork and come up with new policies and

strategies that will make it possible for all people to access the benefits of pharmacy in all the regions and income Page | 149
levels. Through affordability, distribution and policies, the healthcare profession can enhance the role of
pharmaceutical advancements in enhancing health standards across the world.

— -
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Table 1: Impact of Conflict on Diabetes Management

Impact of Conflict on Diabetes Management

Evidence and Implications

Disruption of Healthcare Services

Conflict usually leads to the destruction of the health
care facilities that make it difficult for diabetic patients
to access the necessary medical services. Clinics and
hospitals may be destroyed or repurposed, which will
decrease the access to the services for chronic disease
management [31, 327. Many healthcare workers leave
conflict areas, which contributes to the scarcity of
personnel in the field of healthcare [327.

Medication and Supply Shortages

Insulin and other critical diabetes medications are not
easily available due to disrupted supply chains in
conflict areas. This scarcity is dangerous for diabetic
patients who rely on insulin, especially because there
is often no proper way to store insulin in a cold
environment [33, 34, 357].

Nutritional Challenges

Insulin and other critical diabetes medications are not
easily available due to disrupted supply chains in
conflict areas. This scarcity is dangerous for diabetic
patients who rely on insulin, especially because there
is often no proper way to store insulin in a cold
environment [36, 37, 387

Psychological and Social Impacts

Stress arising from conflict increases blood glucose
levels through the release of stress hormones while
loss of social support also worsens diabetes control.
Nonadherence to treatment is high in conflict affected
populations because of the stress associated with
displacement and insecurity [89,40,41]

Table 2: Strategies for Managing Diabetes in Conflict Zones

Strategies for Managing Diabetes in Conflict
Zones

Description and Implementation

Adaptation of Health Services

Therefore, in conflict zones, healthcare services need
to be flexible and sustainable in managing diabetes.
These are mobile clinics and telemedicine for remote
consultation and follow-up and international aid to
help in medication and supply where there is a
shortage. It is also important to train local healthcare
workers and community health volunteers to promote
quality healthcare [42, 43, 447].

Policy and Advocacy

There is the need to advocate and provide policies for
diabetes care in humanitarian response. The
international organizations and governments must
work together to ensure that sufficient funding and
resources are available for diabetes care in conflict
zones. It is recommended that policies should be
directed at increasing the availability of drugs,
enhancing health care systems, and incorporating
diabetes care into emergency health care plans [45,
46, 477
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Table 3: Bioengineering Approaches to Diabetes Management
Approach Description Examples Benefits
Insulin Delivery Systems | Sophisticated devices Medtronic MiniMed Improved glycemic
used in the control.
administration of insulin Omnipod
to ensure th.at t.he insulin Convenience and
administration is more Patch Pump compliance.

body.

accurate and has the
ability to mimic the
normal physiological
insulin secretion of the

Smart Insulin Pens

Automated insulin
delivery [49,50,517].

Continuous Glucose Real time glucose Dexcom G6 Enhanced accuracy.
Monitoring (CGM) monitoring systems that Extended sensor life.
can feed back information | Appott FreeStyle Libre Integration with mobile
and help diabetics and cloud platforms
manage the condition [60,61,627].
actively.
Table 4: Food Biochemistry and Nutritional Interventions
Category Description Biochemical Roles Dietary Implications References
Carbohydrates Primary source of Provide energy, affect High intake of simple [76,77,78,797]
energy, ranging from glycemic control, sugars linked to
simple sugars to influence insulin release metabolic disorders;
complex polysaccharides complex carbs and fiber
beneficial for health
Proteins Essential for growth, Protein synthesis, Essential amino acids [80,81,82,83,84]
repair, and maintenance muscle repair, energy must be obtained from
of body tissues, production diet; animal proteins
composed of amino acids have higher biological
value, combining plant
proteins can provide all
essential amino acids
Lipids Vital for energy storage, Energy storage, cell Omega-3 and omega-6 [85,86,87,89]
cellular structure, and membrane integrity, fatty acids should be
signaling; include inflammation regulation consumed daily while
saturated, unsaturated, saturated and trans fats
and trans fats are unhealthy for the
heart and unsaturated
fats are healthy.
Vitamins Organic compounds Metabolic pathways, Calcium for bones and [90,917]
necessary for metabolic antioxidant activity, teeth, Vitamin D for
pathways bone health absorption of calcium,
Vitamin C for synthesis
of collagen and
antioxidant effect.
Minerals Inorganic elements Oxygen transport, bone Iron for oxygen [92,937]
essential for various health, enzymatic transport, calcium for
physiological functions reactions bone health, magnesium
for enzymatic functions
Nutritional Strategies to address Fortification, Fortification prevents [94,95,96,97,98,99,100,1017]
Interventions dietary deficiencies and supplementation, dietary | deficiencies, dietary

manage chronic diseases

guidelines, personalized
nutrition

guidelines advise on
healthy eating, and
personalized nutrition is
a diet based on gene

type.
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Table 5: Innovations and Accessibility in Pharmacology
Category Description Challenges Strategies for
Improvement

Precision Medicine
[102,108,104,105,106]

Tailors treatments based on
genetic, environmental, and
lifestyle factors.

High costs, complexity of
implementation

Public-private partnerships,
health economics research

Biologics and Advanced
Therapies
[107,108,109,1107]

Includes monoclonal
antibodies, gene therapies
offering superior efficacy.

High production costs,
logistical challenges

Technology transfer,
investment in infrastructure

Drug Repurposing [111,
112]

Finding new uses for
existing drugs to reduce
development time and costs.

Regulatory barriers, patent
issues

Harmonizing regulatory
processes, promoting mutual
recognition agreements

Affordability[113,114]

High costs limit access,
particularly in low-income
regions.

Financial barriers,
inequitable pricing

Tiered pricing, licensing
agreements, health
economics research

Distribution
Infrastructure[115,1167]

Maintaining cold chains and
logistics for advanced
therapies.

Resource limitations,
technological constraints

Investments in technology
and infrastructure,
technology transfer

Regulatory Barriers

[117,118]

Variations in regulatory
standards across countries.

Delayed access, non-uniform
standards

Harmonizing approval
processes, mutual
recognition agreements

Public-Private Partnerships

[119,120]

Collaboration between
stakeholders to optimize
resources and reduce costs

Complex negotiations,
differing priorities

Shared investments, risk-
sharing mechanisms

Technology Transfer

[121,122]

Facilitating local production
capabilities in developing
regions.

Intellectual property issues,
capacity building

Promoting local
manufacturing, knowledge
transfer

CONCLUSION

There are numerous barriers to diabetes care in conflict affected areas such as limited access to healthcare facilities,
restricted medication availability, high risk diets, and emotional strain. These challenges affect the diabetic
patients in these areas and their health in a very adverse way. Some of the measures that could be taken in order to
address the diabetes management in conflict zones include the use of mobile health care units, telemedicine and
strong international support and aid. Policy advocacy is crucial to ensure that people with diabetes receive the care
they require in humanitarian settings and that sufficient funding is provided. Through eliminating these barriers,
it is possible to enhance diabetes care and prevent the occurrence of negative health consequences among conflict-
affected individuals.

This
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