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Abstract: Formaldehyde has been widely used in the preservations of cadavers in various medical schools in
Nigeria for decades and exposure to exogenous formaldehyde has been associated with a number of biological
effects in human. A total of two hundred and fifty health sciences students participated in the study from
various medical schools. The respondents answered sets of semi-structured questions on various physical
reactions associated with use of cadavers that are preserved by formaldehyde. About 62.4% of the respondents
are medical students, 19.6 and 18.0% are anatomical and physiological students, respectively. Formaldehyde
was used 1n all the medical and department of anatomy for preservations of cadavers mn all the schools. Most
of the respondents have contact with cadavers one to twice per week with 8% of them having contact with the
preserved bodies >3 times per week. Eyes irritation and upper respiratory tract symptoms are predominant
physical reactions suffered by the respondents (56% eyes irritation and 32%, respectively). We concluded that
classical embalming mixtures, used for decades are today impracticable and the search for newer
low-formaldehyde substitutes has become an urgent issue to mimmize a number of biological effects caused

by exposure to exogenous formaldehyde used as preservatives.
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INTRODUCTION

Preservation of cadavers in the tropics for anatomical
dissection is often more a difficult task than in the
comparatively cold climate of Europe and British Isles
(Harrower, 1924). There are various methods of technique
used m the embalming of the dead and most them are
known from ancient times (Carter, 1972) and exposure to
exogenous formaldehyde has been associated with a
mumber of biological effects in human such as skin
sensitization (Lutz, 1990), irritation of the mucus
membrane and the eyes (Clua ef af., 1992; Tanaka et al.,
2003) and pulmonary function disorders (Kriebel et al.,
1993) especially the upper respiratory tract disorders
(Kems et al., 1983).

It has alse been indicted in the human carcinogens
(US Environmental Protection Agency, 1999). The medical
and paramedical students are involved in the use of
cadavers for their practical works and this exposes them

to formalin which 1s commonly used as preservatives.
Exposures to airborne chemicals used in the embalming
process are common during cadaver dissection especially
in anatomy teaching and practical (Whitehead and Savoia,
2008) and the distance of individuals from the cadaveric
materials determines the mtensity of the exposure
(Ohmichi et al., 2006).

The potential health and safety problems for staff and
students in gross anatomy laboratory and the need to
comply with increasingly restructure exposure limits to
components of embalming chemicals especially
formaldehyde have cause us the need to find practical
solutions (Coleman, 1995).

In recent vyears, there has been an increasing
awareness of the potential health hazards of formaldehyde
exposure in workplace (Coleman, 1995).

The introduction of new standards restructuring level
of exposure to formaldehyde has resulted in the need to
try and find practical solutions to comply with health and
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safety regulations or face closure of gross anatomy
laboratory. The study was designed to classify and
identify physical reactions of health sciences students in
Nigeria to formaldehyde used as a cadaver preservative.

MATERIALS AND METHODS

The study was camried out according to the
guidelines of the University of the Tlorin Ethics and
Screening Committee which parallel those set down by the
National Institute of Health (NIH) for use of human in
scientific experiments. The study employed a descriptive
method using self administered semi structured
questionnaire in obtaining vital information from informed
participants from medical and paramedical students in
Nigera.

A total of two hundred and fifty students (both
sexes) were randomly selected to participate in the study.
The questionnaires was divided mto parts: Demography
mndices of the respondents, duration of contacts and type
of cadaver preservatives used in their various institutions
and types of physical reaction individuals suffered and
their possible suggestions and solutions.

The inclusive criteria are the respondents must have
direct contact with cadavers, formalin must be used as a
means of cadaver preservatives and the exclusive criteria
mcludes ndividuals with pre existing medical conditions
such as Asthma, acute rlumtis, dermatitis and students
that are not in the health sciences and who do not offer
anatomy are excluded from the study. All the respondents
returned their answered questionnaires.

Data analysis: All values are given as meantStandard
Deviation (SD) with n values indicating the number of
subjects analyzed. Data were evaluated by one-way
ANOVA followed by coefficient of association test using
Chi-square. p values<0.05 were considered statistically
significant.

RESULTS AND DISCUSSION

All the respondents indicate that formaldehyde was
the mainstay stay of cadaver preservation and embalming
techniques employed in their various schools. The mean
age distribution of the respondents is 22.11£6.12 and
24.18+4.02 years for males and females, respectively.
About 62.4% of the respondents are medical students in
their 2nd and 3rd year while 19.0 and 18.6% are anatomy
and physiology students, respectively. The sex
distribution of the respondents is in favour of the males
accounting for 60% and females accounting for 40%
(Table 1). There was association between attendance of
dissection and development of physical reaction among
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Table 1: Frequency distribution by age, sex and course distribution of

respondents
Age distribution Male frequency Female
18 1 2
19 4 3
20 18 11
21 41 37
22 30 14
23 29 16
24 12 4
25 9 4
26 5 4
27 5 4
Tatal 151 99
Course Frequency Percentage
Medicine 156 62.4
Anatomy 49 19.6
Physiology 45 18.0
Tatal 250 100.0

Table 2: Coefficient of association table using chi-square of physical reaction
and attendance of dissections by respondents. (-) indicate the
expected values and ¥* = 4.786

Criteria’s Attendance No attendance Total
Reaction 151 (137.6) 37(50.4) 188
No reaction 10(16.4) 52(45.6) 62
Total 164.0 86.0 250
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Fig. 1. Attendance at cadaver dissection by respondents
per week

the respondents with ¥* = 4.786 (Table 2). Majority of
the respondents attend cadaver dissections once to twice
per week (Fig. 1) and most of the respondent have eyes
irritation accounting for 70% and upper respiratory tract
symptoms account for 36% (Fig. 2). Female respondents
show higher incidences of physical reactions compared to
their male counterparts across all the reactions (Fig. 3).
Medical education at the very basic and advanced
levels required m depth knowledge of gross anatomy
through which the students can have a first impression of
the normal structure of the human body. The knowledge
will aid 1n proper understanding of the pathophysiological
basis of diseases (Groscurth et al, 2001). Exposing
students to cadaver dissection is there very crucial and
this partly explains why for many centuries, scientists
have tried to create an effective and health safe methods
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Fig. 2: Frequency distribution of respondents to physical
reactions. URTS: Upper Respiratory Symptoms,

FA: Fainting Attaclk, ES: Excessive Salivation, EI:

Eye Trritation. Asterisks indicate statistical
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Fig. 3: Sex distribution of respondents to physical

reaction. The short bar represents the standard
deviation URTS: Upper Respiratory Symptoms,
FA: Fainting Attaclk, ES: Excessive Salivation, EI:
Eye Irritation. The bars represent the standard
deviation

for conservation and long-lasting processes for the
preservations of cadavers for research and teachings
(Sivrev et al., 2005), all these with a view to minimized and
reduced all forms of stress associated with some of the
chemicals used in the processes.

Majority of the respondents suffers respiratory
symptoms that range from difficulty in breathing to severe
tightness of the chest with a few of them having severe
headache and fainting attacks. This correlates the study
of Fisher (1986) and Ir Witek ef al. (1987) where they
found that exposure to exogenous formaldehyde has been
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associated with a number of biological effects in human
such as skin sensitization and eves and upper airway
wrritation. This will certainly discouraged most of the
students from coming to dissecting room and in some
cases complete withdraw from the programs. We aligned
with Bradbury and Hashino (1978), Logan (1983)
observations that classical embalming mixtures used for
decades are now impractical. The search for newer
low-formaldehyde substitutes has become an wgent
issue. However, the major drawback to this was discussed
1n a study conducted in Nigeria where the authors found
that most of the technologists and mortuary attendants
involves in the cadaver preservations lacked basic and
practical knowledge of modern embalming techniques
such as plastination and cavitational. The reasons they
argue was due to low level of their academic qualifications
and non attendance of conferences and workshops on
modern embalming techniques to update their knowledge.
The lugh cost of plastination and cavitational embalming
techniques they claimed might be responsible for the
absence of it practice should not be a major factor since
the high cost is not comparable to its long term benefits
(Ajao et al., 2010).

The findings at attendance of dissection from the
study shows that about 50% of the respondents actually
have contact with cadavers for dissection once to twice
per week and there are strong associations with
attendance at dissections and development of physical
reaction. The problem is compounded with the fact the
anatomy laboratories are not monitored for formaldehyde
vapour levels which are to be determmed by an approved
external mdependent assessor to ensure compliance with
legal limitations for exposure to formaldehyde in the work
place by both the students and the staff (Coleman and
Kogan, 1998). Formaldehyde is known to be genotoxic to
insects and human cells i vitro (Ma and Harris, 1988,
Schmid et al, 1986). In vive cytogenetic changes in
humans due to formaldehyde exposure are of great
interest because it 18 a suspected human carcinogen
(Blawr et al,, 1985). The fact that greater percentages of the
respondents are medical students that require good
understanding of anatomy encouraging but
worrisome 1f exposure to formaldehyde chemicals will
militate against them from having enough contact hours
with cadaver dissections. We aligned with the
submissions of Groscurth et @l (2001) that notes that
fixation of cadavers with conventional processes by using
mainly formalin for conservation are only of limited use for
practical and surgical courses due to profound changes
of colour, strength and fragility of organs and tissues.
Hence, there are urgent needs to start searchung for
chemicals of low irritability and at the same that will
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achieve the desire result of cadaver preservation.
Plastination embalmmg techmques will have provide
suitable solutions to this but cost and availability of skill
man power in that area are a major constraint in Nigeria
especially with vast number of medical schools. The
physical and psychological responses of students after
first exposure to cadaver provide them with unique
experience and require some mental adjustment to enable
them cope. However, thee could be aggravated by
unpleasant reaction to formaldehyde thus exacerbating
physical reactions such as scaring, severe depression and
nightmares as observed by Olawepo et al. (2008).

Formaldehyde was known to be present in biclogical
systems with it metabolites a one-carbon reaction which
is normally found in human cells but at low concentration
(Lutz, 1990). Tt is found to contain an important industrial
chemical with many commercial uses and derivatives
(National Research Council, 1981). Albert et al. (1982) and
Kerns et al. (1983) observed that exposures of rats to
formaldehyde at 6-15 ppm resulted ir vivo development
of nasal carcinomas. However, limited evidence for
such carcinogenic activity of formaldehyde in humans is
available (IARC, 1987).

The consequences of formaldehyde in the
aetiopathogenesis of carcinomas in human should not be
down played despite absences of such observations in
human because prolonged and sustained interaction of
human with formaldehyde required to subsequently lead
to development of cancers in human. If these thus oceur,
1t will be potentially hazardous not only to the students
but to others staff who have direct contact with these
cadavers. It 1s not surprising that female respondent
shown more and profound physical reactions
formaldehyde, this could be attributed to some hysteric

to

behaviors of women to smell especially when they are
unpleasant. However, the reason (s) for this was not
understood. We correlate the report of Coleman and
Kogan (1998) that reduction of environmental chemical
hazards is vital with aims of complying with the increasing
severe health and safety regulations will create a new
awareness of the possible dangers of these chemicals in
the workplace.

CONCLUSION

Researchers concluded that the potential health and
safety problems caused by formaldehyde used in the
preservations of cadavers to staff and students at
various medical schools i Nigeria in the gross anatomy
laboratories should be reviewed with the sole objectives
of the sourcing for alternative means of preservations
with high safety records, readily available and less toxic
to both humans and environment.
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