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Today, the use of television as a tool in the work place, academic institutions, recreation facilities, homes, and
sports viewing centers has become very common, it is estimated globally that people spend hours staring into a
television monitor. This study aims to carry out an assessment on the ionizing radiation from the selected viewing
centers in Mubi with a view to determine the possible safety exposure, absorbed radiation dose, and effective dose
equivalent of the ionizing radiation from the television. Measurement was conducted using a radiation counter
(Geiger Muller Counter) at a distance of 1, 1.8, 2.6, 3.4, 4.2, and 5.0 m, respectively. The absorbed dose, dose
equivalent, and effective dose equivalent of Man-Tunkura, K. B. and T-Kurna sport centers were found to be
0.5741, 0.6964, and 0.6864 mGy; 0.0115, 0.0137, and 0.0139 Sy, and 0.0237, 0.0283, and 0.0287 Sv, respectively.
The result obtained was compared with the ICRP standard safety lower limit for radiation protection, which falls
far below the standard safety limit recommended. This implies that it is safe for people watching television with
respect to the distance mentioned above.
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1 Introduction

Ionizing radiation emitted from electronic devices is a
growing public health concern due to its ability to cause
cellular damage and genetic mutations, potentially leading to
cancer and other health issues. Although extensive research
has predominantly focused on medical and occupational
exposures, there is limited data regarding ionizing radiation
levels stemming from consumer electronics in public
communal spaces like viewing centers in Nigeria.

Studies within Nigerian university communities, such as
measurements on television sets and computer monitors,
have revealed that televisions generally emit higher levels of
ionizing radiation compared to computer monitors, but these
levels typically remain below the safety limits recommended
by the International Commission on Radiological Protection

(ICRP) and World Health Organization (WHO) (1-5). The
emissions depend on the type, age, and operating conditions
of the devices, suggesting the importance of examining the
specific devices used in viewing centers. The ability to ionize
atoms and molecules is characterized in CRTs and high-
voltage circuits that can emit low levels of ionizing radiation
during operation (6).

Nevertheless, the radiation exposure levels for various
body organs remained beneath the internationally
established safe threshold of 1.0 mSv; consequently,
the radiological health risk within the study region is
relatively negligible, particularly in the short term (7-9).
However, the regulatory bodies assume an essential function
in the oversight of radiation safety; nevertheless, they
encounter considerable obstacles, including constrained
resources, insufficient infrastructure, and an urgent necessity
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for public awareness. Recent advancements in these
regulations encompass the amendment of safety protocols,
collaborations with international organizations, and the
integration of sophisticated monitoring technologies (10).

In assessing background radiation, investigations in health
centers and hospital environments in Nigeria have shown
that indoor and outdoor ionizing radiation levels mostly
fall within internationally accepted standards. For example,
at the University of Port Harcourts health center, the
observed annual effective dose equivalents were within safe
limits, though some organ-specific doses, like those to the
testes, were comparatively higher, emphasizing the need for
ongoing monitoring (10). Similar assessments in radiological
facilities across Nigerian cities such as Kano revealed gaps
in radiation protection measures, highlighting insufficient
shielding and safety protocols that could increase exposure
risk for workers and the public if not properly controlled
(11, 12).

Despite compliance with safety standards, the study by
(13) noted higher emissions from televisions from the Dell
and Toshiba brands, showing high levels of radiation, while
Samsung devices were the safest. In as much as viewing
centers, where individuals gather to watch sports for long
durations, may pose health risks due to continually repeated
exposure to radiation, particularly in an environment that is
not or unguided with outdated technology (14), the need to
determine the levels of such areas is of great importance.

The increasing prevalence of electronic devices in public
viewing centers raises concerns about potential radiation
exposure, necessitating thorough assessments to ensure
safety and mitigate health risks. The assessment of ionizing
radiation is crucial, particularly in environments where
electronic devices are prevalent, as improper exposure can
lead to significant health risks. This study aims to evaluate
the levels of ionizing radiation emitted by electronic devices
in selected viewing centers in Mubi, Adamawa State and
provide the appropriate model for modeling the radiation of
the selected viewing centers.

2 Study area

One of the most popular local governments in Adamawa
State is Mubi, where residents spend their time watching
football matches, which include the Premier League, La Liga,
Bundesliga, Serie A, Champions League, and many more
leagues and competitions to mention a few. Because Mubi is
one of the hottest places in the state, this led to the study’s
emergence. The work, however, presents accessing the IR
level in some selected television viewing centers.

3 Method of data collection

Materials used for measurement include GMC, measuring
tapes, and televisions. Television sizes are 32, 40, 42, and
60". In all viewing centers, the background radiation is first
measured outside the viewing center before measurement.
The measurements were conducted randomly in Man-
Tunkura, K. B., and T-Kurna sports centers, with six data
points per week, respectively. However, GMC does not
measure specific types of ionizing radiation such as alpha,
beta, or gamma particles, but generally measures IR.

3.1 Method of data analysis

This methodology combines physical dose measurement and
epidemiological weight factors to provide a comprehensive
assessment of radiation exposure and risk in the study areas.
The analysis of the IR for each of the study areas will be
determined using absorbed dose, effective dose equivalent,
and dose equivalent.

I. Absorbed Dose {D}

This is the energy absorbed per unit mass of the
absorber. The traditional unit of absorbed dose is the rad,
1 rad = 100 ergs energy deposited in 1 gram = 0.01 joule
energy/kg in any irradiated medium. The ‘D’ can be
determined by multiplying the radiation dose rate () with
the exposure time (), as shown in Equation 1.

D= pnxt (1)

II. Dose Equivalent {H 7}

The dose equivalent is used in radiation safety dosimeters
to take into account differences in biological effectiveness
among different radiations. Normalization factor (Q) is a
multiplier of radiation dose (D) to give an equivalent dose.
The Hry relationship is expressed as follows.

H = DxQ (2)

III. Effective Dose Equivalent {Hp}

The effective dose equivalent is employed for purposes
related to radiation safety and regulatory compliance, taking
into consideration the relative vulnerability of various
organs and tissues to radiation-induced non-deterministic or
stochastic effects, particularly in instances of non-uniform
exposure (NCRP 1996). The effective dose equivalent (Hp)
is determined by multiplying the dose received (Hr) by
each irradiated tissue or organ by a specific weighting factor
(Wr). Equation 3 present the mathematical framework for
calculating the effective dose equivalent (Hg).

Hg = (WpxHr) (3)
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TABLE 1 | Background radiation.

TABLE 4 | Radiation Dose Equivalent.

=}
=

Sport viewing centers Background radiation s/n Radiation Sources Dose Equivalent (Sv)
Man-Tunkura 0.0122 mR/h 1. Man-Tunkura 0.0115
K. B. 0.0167 mR/h 2. K.B 0.0137
T-Kurna 0.0160 mR/h 3. T-Kurna 0.0139
4. Safety Lower Limit 0.0200
TABLE 2 | Radiation dose.
0.025
Sport viewing centers Radiation dose (ug)
0.02
Man-Tunkura 0.0230 mR/h >
K.B. 0.0279 mR/h § oot
T-Kurna 0.0275 mR/h u%

4 Results and discussions

Tables 1 and 2 present the background radiation and
radiation dose from Man-Tunkura, K. B., and T-Kurna
sport viewing centers. There is a close relationship between
the background radiation and radiation dose of K. B. and
T-Kurna viewing centers.

The annual absorbed radiation dose from the three
selected sport viewing centers is presented in Table 3 and
depicted in Figure 1. Man-Tunkura has the lowest absorbed
dose, followed by K. B. and T-Kurna with 0.5741, 0.6964, and
0.6864, respectively. All the radiation sources fall below the
safety lower limit of ICRP.

Table 4 presents the radiation dose equivalent of the three
(3) selected sport viewing centers. Man-Tunkura has the least
dose equivalent of 0.0115, followed by K. B. with 0.0137

TABLE 3 | Annual absorbed radiation dose.

S/n Radiation sources Absorbed dose (mGy)
1. Man-Tunkura 0.5741
2. K. B. 0.6964
3. T-Kurna 0.6864
4. Safety lower limit 1.000
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FIGURE 1 | Absorbed radiation dose measured.

0.01
0.005
0

Man-Tunkura T-Kurna ICRP Safety Limit

FIGURE 2 | Radiation dose equwalent measured.

and T-Kurna with 0.0139, respectively. All results are seen
to fall far below the ICRP standard safety limit of radiation
protection. The relationships of dose equivalent measured for
the sport viewing centers are depicted in Figure 2.

From Table 5 and as depicted in Figure 3, the effective
dose equivalent at Man-Tunkura sport center has the lowest
effective dose of 0.0237, followed by K. B. and T-Kurna sport
centers. All the results of effective dose equivalent from the
viewing centers fall far below the recommended safety limit
of the ICRP safety limit of radiation protection. This implies
that the viewing centers have no risk or significant health risk.

TABLE 5 | Effective radiation dose equivalent.

S/n Radiation sources Effective dose equivalent (Sv)
1. Man-Tunkura 0.0237
2. K. B. 0.0283
3. T-Kurna 0.0287
4. Safety lower limit 0.0500
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FIGURE 3 | Effective dose equivalent measured.
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5 Conclusion and recommendation

Despite the fact that the use of television in homes and
sport viewing centers has tremendously advanced in the
field of technology, the health implications of radiation dose
absorbed, dose equivalent, and effective dose equivalent have
become an issue of concern for the people watching sports
at the viewing centers due to overcrowding. Some are of
the opinion that the radiation emitted from this television
coupled with the overcrowding at the sport center, may have
an effect to the people. An assessment of the radiation from
the selected sport viewing centers were carried out. The
results of absorbed dose, dose equivalent, and effective dose
equivalent were determined. All the results fall far below
the ICRP standard safety limit for radiation exposure. While
the assessment suggests that ionizing radiation levels from
electronic devices in viewing centers in Mubi are likely within
safe limits based on comparable studies, implementing
regular monitoring, safety protocols, and public education is
crucial to ensure continued safety. Addressing the identified
research gaps through targeted studies on device emissions,
long-term exposure, and local environmental factors will
provide a more comprehensive understanding of potential
risks and inform evidence-based safety measures.
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