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Epidemiology is the basic science of public health and 
preventive medicine. There is a pressing need in Libya to 
develop education and training programs in epidemiology 
to bridge professional gaps and address real-world public 
health issues. Classification of courses enables academic 

institutions to establish clear learning trajectories, ensuring 
that students build foundational knowledge before 
advancing to specialized subfields. A review of existing 
educational programs worldwide reveals some overlap 
between core public health and epidemiology courses. As 
an opinion, it is suggested that classifying epidemiology 
courses at both undergraduate and postgraduate levels can 
improve curriculum design. Such classifications can 
provide a structured basis for developing programs focused 

on three areas of competency: epidemiologic methods and 
measures, branches of epidemiology, and supporting 
courses. Additionally, employing diverse teaching 
approaches and conducting ongoing program evaluations 
are highly recommended. This insight into epidemiology 
education may contribute to improving student learning 
outcomes along with effective teaching methods. 
Therefore, effective epidemiology education requires a 

carefully structured curriculum that integrates 
methodological foundations, practical applications across 
subfields, and biostatistics and health informatics 
competencies, preparing graduates to address real-world 
public health challenges. 
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پا  یولوژ یدمی اپ  ل  یر یشگی پ  یو پزشک  یبهداشت عموم   ه یعلم   یب ی است. در 
برنامه   یمبرم   ازین ترب  ی آموزش  یها به توسعه  اپ  یتی و  پر   یبرا   ی ولوژیدم یدر 

پرداختن به مسائل بهداشت عموم   یاحرفه   یها کردن شکاف  دن   یو   یا یدر 
سازد تا ی را قادر م   یدروس، مؤسسات دانشگاه   یبندوجود دارد. طبقه   یواقع

ا  یروشن   یر یادگی  یرها یمس اطم  جادیرا  و  که   نانی کنند  کنند  حاصل 

پ  ان یدانشجو از  ز  شرفت ی قبل  پا  ،ی تخصص  یها رشاخه یبه  را کسب   هیدانش 
بررسکنندی م مقدار   یآموزش  یهابرنامه  ی.  جهان،  سراسر  در   یموجود 

 ه. بدهدی نشان م   یولوژ یدمی و اپ  یبهداشت عموم   یدروس اصل  ن یب  ی همپوشان 
در هر دو   یولوژ یدمیدروس اپ   یبند که طبقه   شودی م  شنهادینظر، پ  کیعنوان  

را   یبرنامه درس  یطراح   تواندی ارشد و بالاتر م  یو کارشناس   یسطح کارشناس
چن بخشد.  برا  ییمبنا  تواندی م   یدبنطبقه   ن یبهبود  توسعه   یساختارمند 

 ک،یولوژیدمیاپ   ماتها و اقدا: روش یستگیبا تمرکز بر سه حوزه شا ییهابرنامه

پشت   یولوژ یدمی اپ  یهاشاخه  دروس  ا  بانیو  بر  علاوه  کند.  فراهم   ن،یرا 
 داًیمداوم برنامه اک   یهای ابیو انجام ارز  سیمتنوع تدر  یکردها یرو  یر یکارگبه

اشودی م   هیتوص اپ  نشیب  ن ی.  آموزش  مورد  بهبود   تواندی م  ی ولوژیدم یدر  به 
 ن،یکمک کند. بنابرا  س یمؤثر تدر  یهاوش همراه با ر  ان یدانشجو  یر یادگی  جینتا

است که  قیبا ساختار دق یبرنامه درس کی ازمندین یولوژ یدمیآموزش مؤثر اپ
آمار   یهای ستگیو شا  هارشاخه یدر ز  یعمل   یکاربردها   ،یشناخت روش   یمبان

انفورمات  ی ستیز فارغ   کی و  ادغام کند و  را در هم  برا   لان ی التحصسلامت   یرا 

  آماده سازد. یواقع یای در دن یبهداشت عموم  یهاپرداختن به چالش 

   ی بند طبقه   ، ی برنامه درس   ، ی بهداشت عموم   ، ی ولوژ ی دم ی اپ واژه های کلیدی:  

 
 
 
 

  یوبائ  ں یم  ایبیسائنس ہے۔ ل  یاد یبن  ی ک  اتیادو  یاطیصحت عامہ اور احت  یمولوجیڈیپیا
ورانہ خلا   شہیاشد ضرورت ہے تاکہ پ ی کرنے ک اریپروگرام ت یتیاور ترب م یتعل ںیامراض م
جا سکے۔    ا یصحت عامہ کے مسائل کو حل ک  ں یم  ایدن  یقیجا سکے اور حق  ا یکو پر ک
رفتار قائم کرنے کے قابل    یک  کھنےیکو واضح س  اداروں   ی میتعل  یدرجہ بند   ی کورسز ک

ا گے بڑھنے    ںیشعبوں م  یلیذ  یبناتے ہوئے کہ طلباء خصوص ینیقیہے، اس بات کو  یبنات
پروگراموں کا جائزہ   ی میموجودہ تعل ں ی بھر م ا ی ۔ دنںیمعلومات حاصل کر ی ادیسے پہلے بن

کو ظاہر کرتا    پ یکچھ اوورل  ان یامراض کے کورسز کے درم  ی صحت عامہ اور وبائ  ی ادیبن
  ٹی جویاور پوسٹ گر ٹیجوی جاتا ہے کہ انڈرگر  ایک زیتجو  ہیرائے کے طور پر،    ک یہے۔ ا

کو    زائنیکرنے سے نصاب کے ڈ  ی درجہ بند  ی کورسز ک  یمولوجیڈی پیدونوں سطحوں پر ا
  ںشعبوں پر مرکوز پروگرامو   نیکے ت  تیقابل  یدرجہ بند  یجا سکتا ہے۔ اس طرح ک  ایبہتر بنا

اور   قے یامراض کے طر  ی ہے: وبائ  ی فراہم کر سکت ادیمنظم بن  ک یا  ے یکرنے کے ل اریکو ت
  قوںیطر  یسیبرا ں، متنوع تدر د یاور معاون کورسز۔ مز  ں،ی شاخ  یامراض ک ی اقدامات، وبائ

  یجات یسفارش ک یانتہائ  یجائزوں کے انعقاد ک یکو بروئے کار لانا اور پروگرام کے جار
بارے م  م یتعل  ی امراض ک  یہے۔ وبائ تدر  رت یبص  ہی  ں ی کے  کے ساتھ    قوں یطر  ی سیموثر 

ہے۔ لہذا،    ی معاون ثابت ہو سکت  ں یکے نتائج کو بہتر بنانے م  کھنےیطالب علم کے س
ضرورت    یشدہ نصاب ک  بیسے ترت  اطیاحت  کیا  ےیکے ل  می تعل  یامراض ک  یمؤثر وبائ

طر  یہوت جو  ک  قہیہے  م  یلیذ  ادوں،ی بن  یکار  اور    شنز،یک  یپلیا  یعمل  ںیشعبوں 
کو    ٹوںیجوی مہارتوں کو مربوط کرتا ہے، جو گر یک  ٹکس یانفارم لتھ یاور ہ  ٹسٹکسیوسٹیبا
 کرتا ہے۔   اری ت ےیسے نمٹنے کے ل  لنجوںیصحت عامہ کے چ ں یم ایدن یقیحق

ی امراض، صحت عامہ، نصاب، درجہ بند   یوبائ کلیدی الفاظ: 
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 As the foundational science of public health and 

preventive medicine, epidemiology plays a crucial 

role in addressing ongoing health issues (1). To 

bridge professional gaps and meet the growing 
demand for skilled practitioners (2), well-structured 

education and training programs in epidemiology 

are essential. Organizing courses into categories 

helps ensure a logical learning sequence, enabling 

students to progress from core principles to 

specialized disciplines effectively. It also assists in 

defining course prerequisites, guiding academic 

advising, and aligning competencies with the 

evolving needs of the public health workforce. 

Furthermore, course classification promotes 

transparency in curriculum mapping and helps 

educators assess whether learning objectives are 
being effectively met across educational stages. 

In the context of developing undergraduate and 

postgraduate epidemiology programs at the Faculty 

of Public Health, University of Benghazi in Libya, 

a review of international epidemiology education 

programs reveals a notable overlap between public 

health and epidemiology curricula. Accordingly, 

the classification of epidemiology courses is 

proposed as a strategy to strengthen curriculum 

structure and coherence. Such approach supports 

the systematic development of competencies across 
three domains: epidemiologic methods and 

measures, specialized branches of epidemiology, 

and supporting courses. This classification should 

differentiate between foundational courses, such as 

introductory epidemiology, study design, and 

biostatistics, and advanced or specialized courses 

that are diverse into subfields like cancer 

epidemiology, or health policy epidemiology, etc. 

consequently, categorization of courses not only 

aids academic planning and progression but also 

ensures students acquire essential competencies in 

a logical sequence. Furthermore, it supports 
institutions in aligning their curriculum with 

accreditation standards and public health workforce 

needs. More importantly, adopting varied teaching 

methods and implementing ongoing evaluations are 

essential for maintaining program quality.  

In the following discussion, some existing 

epidemiology educational models and teaching 

methods will be reviewed concisely. Further, the 

proposed model will be introduced. 

Existing Epidemiology Education Models 

There are several existing epidemiology education 
models. These models serve as foundational 

references for constructing competency-based 

epidemiology curricula, including, the 

Competency-Based Medical Education (CBME) 

framework or the Applied Epidemiology 

Competencies developed by public health 

associations (3). Integrating such models helps 

ensure that the curriculum aligns with 

internationally recognized standards, real-world 

demands, and supports consistent skill development 

across institutions. For instance, the Centers for 

Disease Control and Prevention (CDC) utilizes 

Applied Epidemiology Competencies (AEC) to 

guide workforce training (4), while the European 

Centre for Disease Prevention and Control (ECDC) 

employs competency-based approaches in their 

Field Epidemiology Training Programs (FETPs), 

specifically through the European Programme for 
Intervention Epidemiology Training (EPIET) and 

the European Public Health Microbiology Training 

Programme (EUPHEM) (5). 

Similarly, many universities adopt the CBME 

framework to align learning outcomes with public 

health competencies defined by national accrediting 

bodies. Table 1 summaries comparison of some 

existing academic models based on published 

competency frameworks. These programs are 

structured around core competencies developed in 

consultation with relevant stakeholders, ensuring 
that fellows acquire the necessary knowledge, 

skills, and attitudes to perform effectively in public 

health fields. The curriculum emphasizes practical, 

on-the-job training, allowing fellows to apply 

epidemiological methods to a wide range of public 

health problems (3). 

 A Proposed Model for Epidemiology 

Curriculum  

Figure 1 illustrates a proposed conceptual 

framework for designing undergraduate 

epidemiology curricula. It is divided into three 

interconnected components: 1) epidemiologic 
methods and measures, 2) branches of 

epidemiology, and 3) supporting competencies. The 

relevance of each discipline in an epidemiology 

curriculum has been widely documented (6-8). 

However, considerable variation remains across 

institutions regarding course classification and 

organization to achieve optimal learning outcomes. 

As the figure 1 shows, the first domain provides the 

foundational basis for understanding disease 

patterns and causal inference. It encompasses 

epidemiologic methods or study designs, including 
descriptive, analytic, and experimental. As well as 

key epidemiologic measures such as measures of 

morbidity, mortality, and effect. The second 

domain categorizes epidemiologic branches into 

exposure-based and disease-based subfields, 

enabling students to explore practical applications. 

The exposure-oriented subfields explore how 

external factors affect health (e.g., environmental or 

occupational epidemiology). The disease-oriented 

subfields address specific health domains such as 

communicable and non-communicable diseases, 

with possible further specialization in cancer 
epidemiology, cardiovascular epidemiology, 

maternal and child health, and social epidemiology, 

depending on the institution’s goals. Some parts of 

the model are flexible and can be adapted based on 
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institutional priorities or local health challenges.  

Table 1. Comparison of academic models informing epidemiology education 

     Model/Framework Organization/Origin Key Features 

Applied Epidemiology Competencies 

(AEC) 

Centers for Disease Control and Prevention 

(CDC), USA 

Defines core skills for practicing 

epidemiologists; guides training and 

evaluation in public health agencies 

Field Epidemiology Training Programs 

(FETPs) 

European Centre for Disease Prevention 

and Control (ECDC), Europe 

Emphasizes hands-on, in-field training 

tailored to national/regional priorities  

Competency-Based Medical Education 

(CBME) 

Various medical and public health 

institutions globally 

Focuses on defined learning outcomes and 

competencies rather than time-based 

training  

 

 

Figure 1. A conceptional framework of curriculum design for epidemiology education 
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institutional priorities or local health challenges. 

For example, a program in an area with high rates 

of communicable disease may emphasize those 

branches more heavily. The third domain integrates 

biostatistics and health informatics as supportive 

skills necessary for modern data-driven public 

health practice.  

Several studies report difficulties in epidemiology 

among students at the undergraduate medical 

education levels (9-14). The findings suggest that 
course structure and teaching methodology 

significantly influence students’ attitudes and 

learning outcomes. Therefore, this framework is 

structured to support the logical progression of 

students learning through the clear classification of 

courses. Accordingly, foundational knowledge in 

epidemiologic methods provides the analytical 

tools needed to engage with specialized branches of 

the field. Supporting competencies like biostatistics 

and informatics enhance students’ ability to apply 

this knowledge in real-world scenarios. By aligning 
coursework with this framework, educational 

institutions can ensure students develop a 

comprehensive skill set, from critical thinking and 

data analysis to applied fieldwork in public health 

settings. 

Based on this model, epidemiology courses can be 

sequenced across an undergraduate program 

ensuring a gradual and logical build-up of 

competencies, enabling students to transition from 

theoretical foundations to applied and specialized 

domains. This could be outlined as foundation 

level, core competencies, applied branches, 
specialization, and integration.  

Teaching Methods in Epidemiology  

Given the clear classification of epidemiology 

courses, the selection of appropriate teaching 

methods is of great importance. Commonly-used 

teaching strategies in epidemiology education 

include a combination of traditional lectures, case-

based learning, flipped classrooms, and experiential 

learning (15). Case studies allow students to apply 

theoretical knowledge to real-world public health 

scenarios (16), while flipped classrooms encourage 
active learning by having students engage with core 

content before class and apply it through 

discussions and problem-solving during class (17). 

Fieldwork and practicum experiences are vital for 

developing applied skills, especially in 

collaboration with public health agencies (18). 

Simulation exercises and the use of epidemiological 

software tools also enhance students' analytical 

capabilities and decision-making under realistic 

constraints (19). Incorporating these diverse 

teaching methods helps overcome any difficulty in 

epidemiology, ensures a more engaging, 

competency-based learning experience, and better 

prepares students for practical roles in the field. 
This approach is consistent with the World Health 

Organization guidelines which emphasize the 

important of structured and measurable learning 

outcomes in public health education (20). 

In summary, this insight into epidemiology 

education may contribute to improving student 

learning outcomes along with effective teaching 

methods. To achieve this, epidemiology education 

programs require carefully structured curricula that 

integrate methodological training, practical 

applications across various branches of 

epidemiology, and supportive skills in biostatistics 

and health informatics. Further research is 

recommended to explore epidemiology education 

among medical students in Libya. 
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