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SUMMARY
The anatomy Museum is an important educa-

tional resource for medical students, offering pre-
served specimens, models, and charts. However, 
its utilization varies, and its educational value 
remains unclear. This study examined utiliza-
tion patterns of anatomy museums among Indian 
medical graduates (IMGs) and explored whether 
frequent academic visits enhance anatomy com-
prehension and exam preparation. A cross-sec-
tional, questionnaire-based survey was conduct-
ed from July 2024 to February 2025 among IMGs 
who had completed Phase 1 of MBBS. Participants 
were categorized as non-visitors or museum at-
tendees. Attendees were further classified by 
purpose (academic, non-academic, or both) and 
frequency (regular: ≥10 visits/year; infrequent 
<10 visits/year). Data were analyzed using de-
scriptive statistics and chi-square tests. Of 1270 
respondents, 81.3% (n = 1032) visited the mu-
seum during Phase 1, while 18.7% (n = 238) had 
never visited. Among attendees, 72.6% (n = 749) 
engaged in structured learning, and 26.6% (n = 
274) visited casually. Within structured learning, 

50.3% (n = 377) were regular visitors and 49.7% 
(n = 372) infrequent visitors. Regular visitors re-
ported greater benefits than infrequent visitors in 
exam preparation (93.9% vs. 76.6%, x² = 44.656, 
p < 0.001) and anatomy understanding (98.7% 
vs. 94.6%, x² = 9.520, p = 0.002). Barriers includ-
ed academic workload and restricted access. 
Participants recommended unrestricted entry, 
structured faculty-led sessions, and upgraded in-
frastructure. Frequent academic visits were per-
ceived to significantly enhance anatomy compre-
hension and exam preparedness, highlighting the 
need to integrate structured museum learning 
into the curriculum.
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INTRODUCTION
Anatomy is fundamental to medical education 

and surgical practice, but remains challenging 
due to its vast content and structural complexity 
(Drake, 2009; Turney, 2007). Cadaveric dissection, 
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though considered the gold standard (Sugand, 
2010; Aziz et al., 2002), is primarily useful for 
learning gross anatomy. It offers limited scope 
for embryology, radiological anatomy, and osteol-
ogy; and even within gross anatomy exposure is 
often restricted and unequal, particularly in large 
classes. Since repeated learning opportunities are 
essential, supplementary resources are required. 
Anatomy museums help bridge this gap by pro-
viding preserved specimens, bones, embryology 
models, skeletons, charts, and radiological imag-
es that reinforce understanding and clinical rele-
vance (Cornwall and Stringer, 2009).

Historically, anatomy museums evolved from 
Renaissance collections of drawings, wax models, 
and preserved specimens into organized centers 
for medical education. Developed primarily in Eu-
rope during the 17th to 19th centuries, these mu-
seums enabled the study of human morphology 
when cadaveric dissection was limited. Over time, 
they expanded to include plastinated specimens, 
skeletal models, and interactive displays, foster-
ing both professional learning and public engage-
ment (Kamath et al., 2013). In modern medical 
education, particularly in India, anatomy muse-
ums continue to complement dissection-based 
teaching by providing repeated, visual, and inte-
grative learning experiences.

Globally, medical museums are increasingly 
adopting digital tools such as photogrammetry, 
three-dimensional modeling, and virtual collec-
tions to enhance accessibility and preservation. 
By contrast, Indian anatomy museums remain 
largely traditional, with digitalization still rare 
and limited to a few institutions. Their use in 
teaching is not mandatory, and student engage-
ment often depends on faculty initiative or indi-
vidual interest. Access policies, resources, and 
teaching methods vary widely across institutions, 
reflecting a lack of standardization.

Given this context, it becomes essential to as-
sess how medical students utilize anatomy muse-
ums and perceive their educational value. Under-
standing usage patterns, barriers, and learning 
outcomes can help clarify the museum’s continu-
ing role in anatomy education and inform strate-
gies for its better integration into modern curric-
ula.

MATERIALS AND METHODS

Study design and setting

This cross-sectional, questionnaire-based sur-
vey was conducted between July 2024 and Feb-
ruary 2025 among medical students and pro-
fessionals across India. A convenience sampling 
approach was employed, supplemented by a 
snowball sampling strategy, wherein participants 
were encouraged to share the survey within their 
professional networks.

Questionnaire development and data collection

The survey questionnaire was developed specif-
ically for the purpose of this study. It was initial-
ly developed on the basis of personal interviews 
with medical students and doctors from various 
government and private medical colleges. Exter-
nal validation was conducted through an expert 
panel review comprising eight anatomists, where-
as internal reliability was assessed via Cronbach’s 
alpha, which was 0.7, indicating acceptable reli-
ability. The final version of the questionnaire used 
in the study is provided in Annex 1.

Sample size calculation

The required sample size was determined via 
the single population proportion formula:

n = (Zα/2) 2 p (1- p)/d2

where p was set at 68.3% on the basis of the pilot 
study, with a margin of error of 4% and a confi-
dence interval of 98% (z score = 2.33). On the basis 
of this calculation, the required sample size was 
738.3, which was rounded to 800 participants.

The study included Indian medical graduates 
(IMGs) who had completed Phase 1 of the MBBS 
program (i.e., currently in Phase 2 or beyond), 
and medical professionals who had completed the 
MBBS from any medical college in India.

Foreign medical graduates (FMGs), IMGs who 
did not provide consent and participants with in-
complete survey responses were excluded from 
the study.

Survey instrument and data collection

The questionnaire was distributed via Google 
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Forms, with the survey link circulated through 
WhatsApp groups (state-level and national-level 
anatomy community groups, student groups, and 
medical professional groups) and official institu-
tional emails.

The questionnaire consisted of three sections 
to facilitate comprehensive data collection. Sec-
tion 1 included an online-informed consent form, 
and only participants who successfully submitted 
their consent were directed to the next section. 
Section 2 collected information on the country 
where participants completed or were currently 
pursuing their MBBS. Only the IMGs were direct-
ed to section 3. Section 3 presents demographic 
details, such as the year of MBBS study and the 
type of medical college (government or private). 
This was followed by a structured questionnaire 
assessing the perceived educational value of mu-
seum visits and the factors influencing museum 
utilization. The questionnaire explored aspects 
such as the frequency and purpose of visits, rea-
sons for non-visitation or infrequent visitation, 
the impact of museum visits on anatomy learning 
and examinations, and recommendations for im-
proving museum utilization.

Statistical analysis

The data were analyzed via SPSS version 20.0. 
Descriptive statistics were used to summarize 
categorical variables, while the chi-square test 
was applied to assess associations between visit 
frequency and perceived educational benefits. A 
“p” value <0.05 was considered to indicate statis-
tical significance, and a 95% confidence interval 
was used to interpret the results.

Ethical approval

This study was conducted in accordance with 
the ethical principles outlined in the Declara-
tion of Helsinki. Ethical approval was obtained 
from the Institutional Ethical Committee of Sri 
Venkateswara Medical College (SVMC), Tirupa-
ti, Andhra Pradesh, India (Approval No: 309/
SRC/2024). Participation was voluntary, and only 
those who provided online consent were allowed 
to proceed with the survey.

RESULTS
A total of 1319 participants responded to the 

survey. After applying the exclusion criteria (for-
eign medical graduates: n = 28, incomplete data: 
n = 21), 1270 responses were included in the fi-
nal analysis. Of these, 65.5% (n = 832) were from 
government medical colleges, whereas 34.5% (n = 
438) were from private medical colleges in India.

Museum utilization patterns

The participants were categorized into non-vis-
itors (n = 238, 18.7%) and museum attendees (n = 
1032, 81.3%). Among non-visitors, 73.1% (n: 174) 
reported various reasons for not visiting the anat-
omy museum during their first year of MBBS. Sim-
ilarly, among museum attendees, 52.6% (n=543) 
provided reasons for their infrequent visits. The 
most commonly reported barrier across both 
groups was a busy academic schedule due to the-
ory and practical classes in Anatomy, Physiology 
and Biochemistry and the need for permission 
from the head of the department/faculty to access 
the museum. Additional reasons are detailed in 
Table 1.

Perceived benefits of museum visits

Among the 1032 museum attendees, 54.9% 
(n = 567) were academic users utilizing the mu-
seum for structured learning activities such as 
group discussions, faculty-led sessions and exam 
preparation. A total of 26.6% (n = 274) were non-
academic users, visiting primarily for casual 
viewing or engaging with the museum during fac-
ulty-related events, including university exams, 
Continuing Medical Education programs, or de-
partmental conferences. A total of 17.6% (n = 182) 
were mixed-purpose visitors who participated in 
both academic and nonacademic visits.

Overall, 72.6% (n = 749) of museum attendees 
participated in structured learning (academic us-
ers + mixed-purpose visitors). Within this group, 
50.3% (n = 377) were classified as regular visitors 
(≥10 visits per academic year), and 49.7% (n = 
372) were infrequent visitors (<10 visits per ac-
ademic year). A total of 93.9% of regular visitors 
and 76.6% of infrequent visitors felt that muse-
um visits were beneficial for final examinations 
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(both theoretical and practical). A statistically 
significant association was observed between the 
frequency of museum visits and their perceived 
usefulness for examination preparation (x²(1) 
= 44.656, p < 0.001). Similarly, 98.7% of regular 
visitors and 94.6% of infrequent visitors reported 
that museum visits enhanced their understand-
ing of anatomy. This association between visit fre-
quency and improved anatomy comprehension 
was also statistically significant (x²(1) = 9.520, p 
= 0.002).

Recommendations by non-visitors and muse-
um attendees

Both non-visitors and museum attendees pro-
vided recommendations to improve museum 
utilization, which were categorized into three key 
areas:

1. Accessibility: i.e. granting students unre-
stricted access to the museum without requiring 
mandatory permission from the head of the de-
partment/faculty.

2. Curriculum Integration: i.e. incorporating 
structured museum visits into the regular teach-
ing schedule (e.g., weekly guided sessions led by 
faculty).

3. Museum upgrading: enhancing museum re-
sources through the introduction of 3D models, 
well-prepared region-specific specimens, self-ex-
planatory catalogs, and digitalization.

Recommendations for enhancing museum uti-
lization were provided by 32 non-visitors and 95 
museum attendees, the details of which are pre-
sented in the bar diagram (Fig. 1).

DISCUSSION
The primary objective of this study was to assess 

the perceived educational benefits of academic 
visits to the anatomy museum during Phase 1 of 
the MBBS, particularly in relation to final exam 
preparation and comprehension of anatomy. Our 
findings suggest that regular museum visitors re-
ported greater perceived benefits than infrequent 
visitors did. A significantly greater proportion of 
regular visitors (93.9%) perceived that museum 
visits improved their exam readiness in high-

er degrees than did infrequent visitors (76.6%). 
Similarly, 98.7% of the regular visitors felt that 
museum exposure enhanced their understanding 
of anatomy, whereas 94.6% of the infrequent vis-
itors did. These results highlight the potential of 
museums as effective supplements to traditional 
anatomy teaching by providing a three-dimen-
sional view that reinforces theoretical knowledge 
and spatial understanding.

Anatomy museums have historically been inte-
gral to medical education, evolving from passive 
displays to interactive spaces that blend art, sci-
ence, and medicine (Kamath et al., 2013). Digital 
technologies like 3D scanning, Virtual Reality, and 
Augmented Reality have enhanced accessibility 
and engagement with anatomical content (Teplá 
et al., 2022; Rajaram et al., 2023). In India, howev-
er, most museums remain traditional, with limit-
ed digital integration, except for a few, such as the 
Manipal Museum of Anatomy and Pathology.

Since museum visits are neither mandatory nor 
formally integrated into the medical curriculum 
in India, establishing a direct correlation between 
museum usage and academic performance, such 
as examination scores, is not feasible. Unlike 
structured lectures or practical sessions, the fre-
quency and purpose of museum visits vary across 
students and institutions, with no standardized 
learning hours or guidelines. Additionally, medi-
cal students utilize multiple resources, including 
textbooks, online materials and peer discussions, 
all of which contribute to academic performance. 
Given these confounding factors, attributing ex-
amination scores solely to museum visits would be 
misleading. Therefore, this study focused on the 
students’ perceived educational value of museum 
visits rather than objective academic outcomes. 
However, future explorations are warranted to 
assess the potential impact of museum-based 
preparation on objective measures such as exam 
performance. Given the number of confounding 
factors, this assessment would require controlled 
exposure to the museum to ensure standardized 
conditions for comparison.

The finding that 81.3% of the participants vis-
ited the anatomy museum during Phase 1 of the 
MBBS underscores its relevance as a learning 
resource, which is consistent with global trends 
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where anatomy museums supplement traditional 
teaching methods such as dissection and lectures 
(Sugand et al., 2010). However, 18.7% of non-vis-
itations and 49.7% of infrequent visits among 
attendees highlighted barriers to optimal utiliza-
tion.

The predominant reasons for non-visitation as 
well as infrequent visitations were busy academ-
ic schedules (35.6% non-visitors, 49.4% attend-
ees) and the requirement of permission to access 
museums (30.5% non-visitors, 20.8% attend-
ees). These findings align with those of a study by 
Pradeepkumar et al. (2010), who noted that time 
constraints and free accessibility to museums are 
barriers to supplementary learning in medical ed-
ucation. The influence of the COVID-19 pandemic 
further highlights these results, as online classes 
likely reduced physical access to museums, which 
is in accordance with the reports of Singal et al. 
(2021) and Ali (2020).

Recommendations from both non-visitors and 
museum attendees highlight key areas for improv-
ing museum utilization. Non-visitors prioritized 
ease in accessibility (53.1%), whereas attendees 
emphasized curriculum integration (52.6%) and 
museum upgrading (41.1%), indicating a desire 
for structured and modernized learning experi-
ences. Suggestions such as 3D models, digitali-

zation and faculty-led museum sessions into the 
curriculum align with global shifts toward tech-
nology-enhanced anatomy education (Trelease, 
2016; Kamath et al., 2016; Karim et al., 2022), 
whereas curriculum integration echoes call for 
active learning in India’s medical reforms. These 
findings suggest that addressing accessibility and 
incorporating museum visits into teaching sched-
ules could increase museum utilization.

The strengths of this study include its large, di-
verse sample size and statistical rigor, as well as 
its ability to draw reliable conclusions. However, 
limitations exist. Retrospective data from Phase 2 
students and professionals may introduce recall 
bias, potentially inflating perceived benefits. Ad-
ditionally, the low response rate for recommenda-
tions (13.4% non-visitors, 9.2% attendees) limits 
their generalizability, possibly owing to the op-
tional nature of this question.

CONCLUSION
This study highlights the perceived education-

al benefits of anatomy museums, with frequent 
academic visits linked to improved self-reported 
exam preparedness and anatomical understand-
ing. However, restricted access, faculty super-
vision requirements, and time constraints limit 
optimal utilization. Enhancing accessibility, inte-

Fig. 1.- Bar diagram showing recommendations for enhancing museum. 
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grating structured museum visits into the curric-
ulum, and upgrading infrastructure with interac-
tive models and digital exhibits could maximize 
their impact. While this study focused on per-
ceived benefits, future research should explore 
controlled comparisons and longitudinal assess-
ments to evaluate the direct influence of museum 
utilization on academic performance.
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