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ABSTRACT

Background: The difficulties encountered in practicing anatomy,
physiology, and histology are examined in this paper. It is important to
comprehend these challenges in order to enhance medical education and
practice in Pakistan.

Objectives: The aim of this study is to evaluate and determine the main
problems that impact anatomy, physiology, and histology teaching and
practice, and to provide practical ways to solve these problems.

Methods: 132 faculty members participated in quantitative surveys, 20
important  stakeholders participated in qualitative interviews, and
departmental records and budgets were reviewed as part of a mixed-methods
approach. The period of data collecting was January 2024—July 2024.
Results: According to the survey, 65% of participants mentioned a lack of
possibilities for professional growth, 70% mentioned insufficient money, and
78% of respondents said they had insufficient access to contemporary
diagnostic equipment. Fifty percent of the participants voiced concerns over
outdated courses, and sixty percent said they were overworked. These
problems were validated by document evaluations, which also revealed large
equipment deficiencies, out-of-date curriculum, and insufficient funding for
anatomy, physiology, and histology.

Conclusion: In order to solve the issues raised, this research emphasizes the
critical need for investments in cutting-edge machinery, more financing,
curriculum reform, and professional development. By putting these policies
into action, medical practice and education will be greatly enhanced, which
will enhance patient care and academic results.

Keywords: Histopathology, Physiology, Anatomy, Medical Education,
Infrastructure, Funding, Professional Development, Curriculum Reform,

Workload Management

Introduction

The foundations of medical science are anatomy, physiology, and histopathology; these fields
provide vital insights into our comprehension of human health and illness®. Histopathology is the
study of disease symptoms via microscopic inspection of tissues; it serves as the foundation for
many clinical diagnostic choices. Physiology investigates how the body's systems work,
providing insight into both healthy and unhealthy conditions?. All medical education begins with
anatomy, the study of an organism's structure and its components. Anatomy paves the way for
surgical practice and other clinical specialties. When combined, these domains are essential for
both the delivery of high-quality healthcare and medical education®. However, there are several
obstacles in the way of these vital disciplines' growth and practice in Pakistan. One important
obstacle is limited access to laboratory equipment and modern diagnostic techniques, which
often leads to erroneous or delayed diagnosis®. This is made worse by the lack of money for
research and instructional materials, which makes it difficult for educational and medical
establishments to keep up with the rapid advances in these sectors that are occurring around the
world. In addition, the lack of qualified specialists in anatomy, physiology, and histology makes
matters worse by overloading professors and lowering standards for patient care and instruction®
7

These difficulties are not only technological; they are also intricately linked to more general
socioeconomic and structural problems in the nation®. Complicating attempts to promote these
sectors include, for instance, inconsistent regulations, a lack of strategic planning, and
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insufficient infrastructure. In addition, cultural elements and a broad public and policy-making
ignorance of the value of these fields lead to Pakistan's practices in anatomy, physiology, and
histology being underdeveloped® . The urgency is increased by the rapid improvements in
medicine around the world, which makes it difficult for Pakistani institutions to meet
international standards®™ 2. This has an impact on the nation's medical education and healthcare
systems' quality. Notwithstanding these challenges, there are prospects for improvement and
expansion. Creating solutions that work requires an understanding of the unique obstacles that
these disciplines confront in Pakistan. This study looked at the current frameworks for education,
professional practices, and infrastructure to fully address these issues. In addition to identifying
the obstacles, the objective is to provide workable and strategic solutions that might improve the
caliber and effectiveness of these fields within Pakistan's educational and medical institutions.
This research also identifies effective models and best practices from other nations that might be
modified for use in Pakistan. By doing this, it hopes to provide decision-makers in government,
academia, and the medical field a road map for advancing these crucial fields of medical
research. In the end, developing histology, physiology, and anatomy practices in Pakistan is
critical to the advancement of medical education, the improvement of diagnostic and therapeutic
capacities, and the guarantee of improved population health outcomes. This article adds to the
larger discussion on the advancement of medical sciences in poor countries by providing a
thorough analysis and investigation of possible improvements. This study aims to promote a
more robust, effective, and sustainable approach to the practice and development of anatomy,
physiology, and histopathology by addressing the particular socioeconomic and cultural
challenges that Pakistan faces. This ensures that these fields continue to play a crucial role in the
nation's healthcare system.

Methodology

Study Location: The study was conducted at Hayatabad Medical Complex (HMC), Lady
reading Hospital (LRH), Khyber teaching Hospital (KTH), Peshawar, one of the leading tertiary
care hospitals and medical education institutions in Khyber Pakhtunkhwa, Pakistan.

Study Design: Using a mixed-methods approach, this study integrated qualitative and
quantitative data to provide a full understanding of the challenges encountered in the practice of
anatomy, physiology, and histology. Three primary elements that up the research design were:
Quantitative Component: Medical experts from various institutions, including pathologists,
physiologists, anatomists, and educators, were given a cross-sectional survey. The purpose of the
survey was to gather information on their backgrounds, the tools at their disposal, and the
difficulties they faced in their specialized domains. Likert scale and multiple-choice questions
spanning a range of practice, education, and infrastructure topics made up the questionnaire.
Qualitative Component: A purposeful sample of important stakeholders, including senior
faculty members, department heads, and administrative staff, participated in in-depth, semi-
structured interviews. These interviews aimed to investigate possible solutions and methods for
improvement, as well as to get deeper insights into the particular issues encountered by each
department. The interview guide was created with subjects including resource constraints,
instructional strategies, professional growth, and policy-related matters in mind.

Document Review: Additional information on the current architecture, instructional
frameworks, and operational processes was gathered by reviewing pertinent papers, including
departmental reports, curriculum, policy guidelines, and equipment inventories. This review
helps triangulate the data from surveys and interviews by adding more context.
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Study Population and Sampling: All academic staff members, medical experts, and
administrative personnel working in the departments of anatomy, physiology, and histology
made up the research population. To guarantee a representative sample, a total of 150
participants were selected for the survey, comprising a mix of junior and senior professionals.
Purposive sampling was used to choose 20 key informants for the qualitative interviews based on
their qualifications, background, and position within the organization.

Data Collection Period: The duration of data gathering was six months, spanning from January
2024 to July 2024. The schedule was created to align with the school year and provide enough
time for locating participants, distributing surveys, conducting interviews, and reviewing
documentation.

Data Analysis: Descriptive and inferential statistical techniques were used to examine the
quantitative data from the surveys. For each survey question, mean scores, frequencies, and
percentages were determined. Chi-square tests were then used to look for correlations between
various variables. A theme analysis was done on the qualitative data. The interviews were
recorded verbatim, and the information was coded to find recurrent themes and patterns about
problems, approaches, and possible fixes in anatomy, physiology, and histology.

Results

The purpose of the research was to look at the difficulties and methods in anatomy, physiology,
and histology. Document reviews, qualitative interviews, and quantitative surveys were used to
gather data. This part includes extra tables for clarification as well as the comprehensive results
from each research component, highlighting important concerns and possible areas for
improvement. Eighty-eight percent of the planned 150 participants completed the survey, making
132 of them total respondents. As shown in Figure 1, the responders comprised 42 academic
members  from the departments of anatomy, physiology, and histology.
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Figure 1: Demographic and Professional Characteristics of Respondents

Seventy-eight percent (n = 103) of respondents said that they did not have sufficient access to
contemporary laboratory equipment and diagnostic tools, which seriously impedes successful
practice, especially in histopathology. A significant obstacle that hinders curriculum updates and
creative research is the lack of money for research and instructional materials, according to 70%
(n =92). A dearth of possibilities for further education and workshops was mentioned by 65% of
respondents (n = 86), particularly with regard to advanced histopathology methods and
contemporary physiological procedures. Sixty percent (n = 79) said that having too few
employees results in an onerous workload, especially in the anatomy department where faculty
members are often overworked and overwhelmed with administrative and instructional duties.
Concerns over the antiquated curriculum that is out of step with current developments in their
respective fields—particularly in physiology and anatomy—were raised by 55% of respondents
(n = 73). Furthermore, as Table 1 illustrates, 48% (n = 63) of respondents emphasized that
students were not given enough chances for practical training, particularly in histopathology
where there is little access to real-world case studies and materials. Experienced professionals
are more likely to see resource restrictions as a crucial problem, according to a chi-square test
that revealed a significant correlation between professional experience and perception of
resource limitations (> = 12.34, p < 0.05). Department affiliation and reported financing
restrictions were found to be similarly correlated (y* = 15.67, p < 0.01), with histology specialists
identifying funding as a key difficulty more often than their physiology and anatomy
counterparts (Table 1).

Table 1: Summary of Survey Responses by Department

Challenges Histopathology (n | Physiology (n | Anatomy (n | Total (n =
=42) = 36) =54) 132)
Inadequate access to | 85% (n = 36) 75% (n = 27) 74% (n=40) | 78% (n =
diagnostic tools 103)
Insufficient funding for | 79% (n = 33) 69% (n = 25) 63% (n=34) [70% (n =
research 92)
Lack of training | 71% (n = 30) 61% (n = 22) 63% (n=34) | 65% (n =
opportunities 86)
Overburdened with | 67% (n = 28) 56% (n = 20) 57% (n=31) | 60% (n =
workload 79)
Outdated curriculum 64% (n = 27) 53% (n =19) 50% (n=27) |55% (n =
73)
Inadequate practical | 57% (n = 24) 44% (n = 16) 43% (n=23) |48% (n =
training 63)

Twenty important stakeholders, including department heads, senior faculty members, and
administrative staff, were interviewed in-depth. Deeper understanding of the particular
difficulties and possible answers for enhancing the practice of anatomy, physiology, and
histology was gained from the interviews. Inadequate infrastructure was a serious problem,
especially in the histology section where antiquated equipment often caused delays in diagnostic
procedures and negatively impacted student learning as well as patient treatment. In order to
address systemic difficulties, participants underlined the need for comprehensive policy change
and strategic planning. They also suggested that investing in new technology and long-term
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planning are crucial to raising the bar for practice. More professional development opportunities
were demanded unanimously by the interviewers, who emphasized the need of frequent
workshops, seminars, and practical training sessions to keep faculty members abreast of
developments in their professions (Table 2). A number of interested parties brought up how the
present curriculum, especially in physiology and anatomy, does not include new approaches and
technological developments. They pushed for a revision of the curriculum to bring it into
compliance with global norms. Growth was seen as being hindered by a lack of cooperation
across departments and with foreign organizations; respondents said that encouraging joint
research might raise practice standards and increase information sharing.

Table 2: Summary of Interview Themes and Frequency

Themes Frequency (n = 20)
Infrastructure and equipment deficiency 15

Need for policy reform and strategic planning 13

Importance of professional development 12

Curriculum modernization 11

Collaboration and research opportunities 9

According to the inventory of the histology department, more than 60% of the equipment is older
than ten years, and certain essential diagnostic instruments are either non-functional or just partly
functioning. Examining the present curriculum materials revealed that they haven't been updated
in ten years, and that the most recent developments in the medical sciences haven't been fully
included. This is especially noticeable in the curriculum for anatomy and physiology, where
computational methodologies and contemporary imaging techniques are not integrated. Financial
records revealed that, as seen in Table 3, the bulk of the yearly budget is devoted to clinical
services, with very little going toward histology, physiology, and anatomy.

Table 3: Summary of Document Review Findings

Documents Reviewed Key Findings

Equipment Inventory | 60% of equipment >10 years old, several key tools non-

(Histopathology) functional

Curriculum Documents (All | Minimal updates in the last decade, outdated content relative

Departments) to modern medical sciences

Budget Allocation Reports Small budget portion for histopathology, physiology, and
anatomy; majority for clinical services

Table 4 demonstrates that in every category, respondents with more than ten years of experience
reported the largest percentages of obstacles. For example, compared to 67% of professionals
with fewer than five years of experience, 88% of these experienced professionals reported
insufficient access to diagnostic tools. Comparably, the largest percentage of experience
groups—70% of those with over ten years of experience—reported feeling overworked. These
findings suggest that more seasoned practitioners often deal with or identify more serious
systemic problems.

Table 4: Survey Responses by Professional Experience

Challenges <5Years’ 5-10 Years’ > 10 Years’ Total (n
Experience (n = | Experience (n = Experience (n = =132)
46) 53) 33)
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Inadequate access to | 67% (n = 31) 81% (n =43) 88% (n = 29) 78% (n
diagnostic tools =103)
Insufficient funding | 61% (n = 28) 75% (n = 40) 73% (n = 24) 70% (n
for research =92)
Lack of training | 57% (n = 26) 68% (n = 36) 73% (n = 24) 65% (n
opportunities = 86)
Overburdened  with | 52% (n = 24) 60% (n = 32) 70% (n = 23) 60% (n
workload =79)
Outdated curriculum | 48% (n = 22) 57% (n = 30) 64% (n = 21) 55% (n
=73)
Inadequate practical | 43% (n = 20) 45% (n = 24) 58% (n =19) 48% (n
training =63)

Table 4 demonstrates that in every category, respondents with more than ten years of experience
reported the largest percentages of obstacles. For example, compared to 67% of professionals
with fewer than five years of experience, 88% of these experienced professionals reported
insufficient access to diagnostic tools. Comparably, the largest percentage of experience
groups—70% of those with over ten years of experience—reported feeling overworked. These
findings suggest that more seasoned practitioners often deal with or identify more serious
systemic problems.
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Figure 2: Interview Themes Frequency by Department

Discussion

The results of this study on overcoming barriers in the practice of anatomy, physiology, and
histology point to a number of important issues that both agree with and disagree with other
studies conducted in related fields!® 4. According to the survey, a significant portion of
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participants said they did not have sufficient access to contemporary laboratory and diagnostic
techniques, especially in the field of histopathology. This problem is consistent with other
studies that found a significant obstacle to medical practice and education, particularly in poor
nations, is a lack of equipment®®. The necessity for systematic improvements to facilities and
equipment to enhance patient care and educational results is reinforced by the impact that
outdated and malfunctioning equipment has on diagnosis accuracy and slows down the learning
process for medical students. sAnother significant issue that was mentioned by 70% of
respondents was the lack of funding for research and instructional materials. This dilemma is a
reflection of a worldwide trend in which medical education is plagued by ongoing funding
constraints. Medical schools are unable to update their instructional materials and engage in
cutting-edge research due to a lack of financing. Research has repeatedly shown that the
implementation of advanced curriculum and the development of research programs are impeded
by budgetary restrictions'®. Improving the quality of medical education and developing a
research culture at medical schools need addressing financing issues.

Another major concern was the absence of possibilities for professional growth; according to
65% of respondents, there was inadequate training and workshops, especially in advanced
histopathology methods and contemporary physiological procedures’. This result is consistent
with the literature on continuing medical education, which highlights the need of ongoing
professional development in order to stay up to date with the rapidly changing fields of
medicine6. Insufficient training opportunities might result in faculty members having out-of-date
knowledge and skill gaps, which emphasizes the need of organized and continuous professional
development programs to keep medical professionals up to speed with developments in their
disciplines. Prior studies corroborate the worry expressed by 55% of respondents over out-of-
date courses'® °. It is well known that curriculum revisions lag behind advances in medical
knowledge and technology. Research has shown how out-of-date curricula and new
developments in medicine are incompatible, underscoring the need of curriculum revision to
bring education into line with modern medical procedures®. It is essential to include
contemporary scientific discoveries and technological developments into curriculum in order to
improve the efficacy and pertinence of medical education.

Lastly, 60% of respondents brought up the problem of an excessive workload, especially in the
anatomy department. This result is consistent with studies that show poor teacher performance
and educational quality is caused by excessive workloads?'. Overwork may have a negative
impact on research productivity and teaching quality by raising faculty stress levels and
decreasing efficacy of instruction. It is vital to tackle workload concerns via efficient resource
allocation and staffing tactics in order to augment faculty welfare and elevate the caliber of
medical teaching and research.

Conclusion

This research highlights important issues facing practitioners of anatomy, physiology, and
histology, such as limited financing, obsolete curriculum, overworked staff members, limited
access to contemporary technology, and a lack of chances for professional growth. These
problems underscore the urgent need for focused interventions and are consistent with more
general tendencies seen in comparable environments. To overcome these issues, it is imperative
that infrastructure be improved, funding be increased, curriculum be updated, professional
development be improved, and faculty workloads be managed. Patient care and educational
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results will eventually benefit from the implementation of these metrics, which will enhance the
caliber of medical education as well as the efficacy of medical practice.
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