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ABSTRACT

BACKGROUND: Incarceration has been associated with reduced physical activity. However,
physical inactivity is a major cause of morbidity and mortality. The aim of the present study
was therefore, to evaluate the incidence and relationship between the measures of physical
fitness and the duration of incarceration in of inmates in Kano-Nigeria prisons.

METHOD: A cross-sectional study was done to determine the relationship between the
measures of physical fitness and the duration of incarceration of inmates in Kano prisons.
Subjects’ physical fitness level (cardio-respiratory fitness, body mass index and waist
circumference) was assessed using standardized protocols. Simple percentage, Pearson
moment correlation test and student’s t-test were used to analyze variables of interest.

RESULT: One hundred and sixteen inmates; 108 (93.1%) males and 8 (6.9%) females
participated in the study. The study revealed high (93.1%) prevalence of low cardio-respiratory
fitness among inmates and significant correlation between the selected indices of physical
fitness (cardio-respiratory fitness, body mass index and waist circumference) and duration of
incarceration.

CONCLUSION: The prevalence of low cardio-respiratory fitness was high among inmates and
long period of inadequate physical activity may be implicated as causative factor of low
physical fithess among inmates in Kano prison. Prison administration and staff should
encourage healthy inmate behavior. Provision of adequate facilities to encourage physical
activity and sports participation is highly needed.
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INTRODUCTION prison is to rehabilitate the prisoners and

develop work efficiency necessary to earn their
Prison is an ancient institution, where diverse |ivelihood and prevent them from reverting to
types of people, who had run foul of the law,  crime again. As a means of rehabilitation the
some of them possibly innocent live. Modern  prisoners are employed in different workshed,

prison is not just a mechanism for inflicting  which is a source of income to the prison (1).
punishment on the offenders; it is also centre

of rehabilitation as well. The main aim of the
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Incarcerated people in the prisons are treated
like caged animals in maximum security
prisons especially in Australia, England and
America, locked into a space not bigger than
an average bathroom, with little opportunity
for adequate physical activity. They are
separated from loved ones, friends and
family and surrounded by people who are
often mentally unstable, unpredictable,
angry, frustrated and sometimes violent (2).

The relationship between physical
activity and health is clear. The surgeon
general's report on physical activity and
health stated that higher levels of regular
physical activity are associated with lower
death rates (3). Physical inactivity
(sedentary behavior) is a major cause of
morbidity and mortality compared to those
who are physically active (4). Sedentary
people have a substantially increased risk of
developing diabetes mellitus, heart diseases
and a number of other disabling chronic
conditions (4, 5, 6, 7, 8). Guyton and Hall
(9) reported that multiple studies have now
shown that people who maintain appropriate
body fitness, using judicious regimes of
exercise and weight control have additional
benefits of prolonged life.

Imprisoned people usually have a poor
health status and an increased risk to suffer
chronic debilitating conditions, co-infection
with the HIV and hepatitis C virus and/or
opiod dependency. However, it has been
reported that supervised exercise training
can these debilitating condition and improve
the overall physical fitness of incarcerated
people (10).

The physical fitness of the citizens has
been the prime concern of many countries;
several researchers in different countries
have assessed the fitness of their children,
youth and adults (11, 12, 13, 14, 15).
However, data on physical fitness status of
prisoners in Nigeria seem to be scarce.
Therefore, this study was aimed to
determine the correlates of physical fitness
indices and duration of incarceration among
prisoners in Kano, Nigeria.

SUBJECTS AND METHODS

This cross-sectional study was carried out to
evaluate the correlates of physical fitness
level and duration of incarceration of
inmates in Kano prisons, Nigeria. All
inmates (convicts and those in awaiting
trials) in the selected prisons in Kano
metropolis, Central Prison and Goron-dutse
Kano prison were used as the population.
Playgrounds of these prisons were used.
Convenient sampling technique was adopted
in screening all the inmates after which
purposive sampling technique was employed
to recruit the prisoners in the selected
prisons. One hundred sixteen apparently
healthy inmates (108 males and 8 females)
out of 505 screened for the study. The study
was conducted between 15 May and 15
June, 2008.

Inclusion criteria: Only apparently
healthy prisoners, who responded positively
to healthiness in the Physical Activity
Readiness Questionnaire (PAR-Q) (16) and
who volunteered to participate in the study,
were recruited.

Exclusion criteria: Those  with
medical, surgical and psychiatry conditions
such as diabetics, hypertension and other
cardiac, renal, respiratory disease were
excluded from the study.

The following anthropometric and
physiological measurements were measured:
stature, body weight, measure of overall
obesity (body mass index [BMI]), measure
of abdominal obesity (waist circumference
[WC]) (17) using standardized protocol.
Blood pressure and VO,max (measure of
cardiorespiratory fitness) were assessed as
described by Lamina and Musa (18), Leger
& Lambert, (19). Prison inmates were
categorized based on their duration of
incarceration as short duration (< 2months)
or long duration (>12months).

Statistical analyses included
descriptive  statistics (mean, standard
deviation and proportions [%]) and
inferential statistics. Student’s t-test was
computed to determine difference between
variables of interest. Pearson’s correlation
test was computed to determine the
relationship between physical fitness indices
and duration of incarceration of the
prisoners. All the statistical analyses were
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performed on a microcomputer using SPSS
for Windows Version 11.0, Chicago; IL,
USA. A probability level of 0.05 or less was
used to indicate statistical significance.

The study protocol was approved by
ethical committee of Bayero University,
Kano and the prison authority. A detailed
verbal description of the nature and purpose
of the study was made to the prisoners. Only
on receipt of the written consent from the
officials and verbal consent from prisoners
were the subjects considered for inclusion in
the study.

RESULTS

Out of the 505 inmates in the selected
prisons, only 116 subjects (108 males and 8
females) fulfilled the inclusion criteria.
Their mean (£SD) age, SBP (£SD) and DBP

(xSD) was 28.5 (+ 7.8) years, 146.7 (¥19.1)
mmHg and 927 (¥13.2) mmHg,
respectively. The prevalence of low cardio-
respiratory fitness (CRF) in Kano prisons
was high 108 (93.1). Results indicated
significant difference in body weight, CRF,
BMI, WC, SBP, DBP and VO, max between
the two durations (< 12months and >
12months) of incarceration at p<0.05.
Detailed descriptive statistics (means and
standard deviations) and t-value of
prisoners’ demographic and selected indices
of physical fitness by duration of
incarceration is presented in the table 1.
Significant correlation between selected
indices of physical fitness (CRF [r= -.363],
BMI [r= .205] and WC [r= .513]) and
duration of incarceration at p< 0.05 is
presented in figure 1.

Table 1: Descriptive analysis of inmates’ demographic characteristics and selected indices of
physical fitness by duration of incarceration (N=116).

Variables <12 months > 12 months t-value p-value
(n=89) (n=27)
X SD X SD

Age (yrs) 28.28 7.69 29.26 8.07 -572 568
Weight (kg) 63.42 8.90 67.59 8.32 -2.167 .032*
Height (m) 1.68 0.08 1.70 0.07 -1.269 207
BMI (kg/m?) 21.96 2.83 23.24 2.56 -2.094 .038*
WC (cm) 76.67 3.55 85.85 3.71 -11637 .000*
SBP (mmHg) 145.65 1950 15430 18.16 -2.049 .043*
DBP (mmHg) 93.23 13.70 93.62 12.52 -0.133 .891*
VO, max (ml/kg/min) 26.49 8.55 20.56 15.97 2.508 .014*
Duration of 4.12 3.56 28.41 14.14 -14.857 .000*

Incarceration (months)

*Significant, P<0.05

DISCUSSION

This study evaluated the prevalence and
correlates of indices of physical fitness and
the duration of incarceration among
prisoners in Kano metropolis. A total of 116
prisoners were recruited in the study out of
which 108 were males (93.1%) and 8 were
females (6.9%). This is as a result of larger

population of male prisoners which is
similar to the situation in the United States
where the number of incarcerated men far
exceeds that of incarcerated women (20).
The descriptive analysis outcome of the
study showed a high percentage of prisoners
with low CRF. However, significant
correlation was found between fitness level
and duration of incarceration.
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Figure 1: Correlation between duration of incarceration and selected indices of physical fitness

Buckaloo et al, (21) in a survey study
reported that those who performed aerobic
or anaerobic exercise scored significantly
lower on the Beck Depression Inventory Il
and Life Experiences than the inmates who
did not exercise. The authors conclude that
the lower levels of depression, stress, and
anxiety seen among the inmates suggest that
exercise is a coping strategy to deal with
incarceration. Pérez-Moreno et al, (10)
studied the effects of a 4-month concurrent
cardio-respiratory and resistance training
program on the cardio-respiratory fitness,
lower and upper body dynamic strength
endurance (6-RM test for bench press and
knee-extensor  exercise,  respectively),
muscle mass and quality of life (QOL) of
adult prison inmates who are HIV/HVC co-
infected and enrolled in a methadone
maintenance program. They also evaluated a
control group. A significant combined effect
of group and time was found for peak
completed workload (W) (p < 0.0lin a
gradual cycle ergometer test. A significant
combined effect of group and time was also
found for both bench press and knee-
extensor 6-RM tests, respectively (p < 0.05).
They concluded that supervised exercise

training can improve the overall physical
fitness of incarcerated people.

The correlation between the period of
incarceration and the selected indices of
physical fitness in the present study is not
surprising, incarcerated people have little
opportunity for adequate and organized
physical activity and exercise particularly in
Africa. The correlates between physical
inactivity (sedentary or inadequate activity)
and cardiovascular and physical fitness has
long been established. Studies have shown
that supervised exercise can improve the
overall physical fitness of incarcerated
people. It is well documented that, provided
the stimulus is adequate, regular physical
activity and endurance exercise training can
induce body fat loss and a mobilization of
abdominal and visceral adipose tissue (22).
In support of this idea (23) recently reported
that vigorous physical activity is effective in
reducing total and abdominal adiposity.
Chronic lifestyle-related diseases are the
leading cause of death (24), and leading a
sedentary lifestyle is considered a risk factor
for the development of many of these
diseases as well. Physical activity can
produce desirable physiological effects that
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are protective in nature against these chronic
diseases (25). This is true for inmates as
well as society.

In conclusion, this study revealed that
prevalence of low CRF was high among
prisoners and the period of incarceration
seems to have an effect on the physical
fitness level of prison inmates in Kano-
Nigeria. In light of the above described
relationships, prison administration and staff
should encourage healthy inmate behavior.
There is need to provide professionals in
prisons who will at intervals educate the
inmates on health benefits of physical
activity especially exercise and the negative
effects of inactivity. Provision of adequate
facilities to encourage physical activity and
sports participation is highly needed.

References

1.  Geethal K, Begum JM. Energy intake
and Energy Expenditure of Prisoners
involved in worksheds. Journal of
Human Ecology. 2006; 19(2): 113-115.

2. Yogi M, Maharishi K. Yoga for
correction and criminal justice. Madhur
Pub. Lucknow, 29; 1983.

3. United States Department of Health and
Human Services. Physical activity and
health: A report of the Surgeon General.
Atlanta: U.S. Department of Health and
Human Services, Centers for Disease
Control and Prevention, National Center
for Chronic Disease Prevention and
Health Promotion;1996.

4. Knowler W. Reduction in the incidence
of type 2 diabetes to lifestyle in
intervention metformin. New England
Journal of Medicine. 2002; 346: 393-
403.

5. Hu FB. Physical Activity and risk for
cardiovascular  events in diabetic
women. Annals of Internal Medicine.
2001; 134: 96 -105.

6. Williams PT. Physical fitness and
activity as separate heart disease factor;
a metanalysis. Medicine and Science in
Sports and Exercise. 2001; 33: 754-761.

10.

11.

12.

13.

14.

15.

16.

17.

Manson JE. Walking compared with
vigorous exercise for the prevention of
cardiovascular events in women. New
England Journal of Medicine. 2002;
347: 716-726.

Owens JF. It is never too late; changes
in physical activity foster change in
cardiovascular risk factors in middle
aged women. Int J Spoet Med.2003; 6:
22-28

Guyton AC, Hall JE. Textbook of
medical physiology. (10" Ed) New
Delhi: Elseiver; 2004.

Perez-Moreno F, Camara K, Sanches M,
Tremblay JF, Riera L, Gil-Paisan L,
Lucia A. Benefit exercise training in
Spanish prison inmates. Int J Sport Med.
2007; 28:1046-52.

Batty D, Thune |I. Does Physical
Activity prevent cancer? Evidence
suggests protection against colon cancer
and probably breast cancer. Biomedical
Journal. 2000; 321: 1424-1425.
Feskanich D, Willett W, Colditz, G.
Walking and leisure- time activity and
risk of living in postmenopausal women.
Journal of  American Medical
Association. 2002; 288: 2300-2306.
Gregg EW. Relationship of charge in
physical activity and mortality among
older woman. Journal of American
Medical Association. 2003; 289: 2379-
2386.

Dikki CE. Physical fitness status of 7-
12yrs old Nigerian girls. Journal of
Research in Health and Sport Science.
2001; 3 (1): 49-52.

Musa DI. Cardiorespiratory fitness
status of Northern Nigerian children.
Journal of Physical Education
Research.1999; 1(1): 5-8.

British Columbia Ministry of Health
Department of National Health and
Welfare, Canada, Revised. Physical
Activity Readiness Questionnaire.1992.
International Society for the
Advancement of kinanthropometry.
International standards for
anthropometric assessment.



70

Ethiop J Health Sci.

Vol. 20, No. 1

March 2010

18.

19.

20.

21.

22.

Potchefstroom, South Africa. Author;
2001.

Lamina S, Musa DI. Effects of varied
doses of coffee-caffeine on resting
cardiovascular system of healthy black
african adults. Ethiopia J of Health
Science.2009; 7(4)189-194.

Leger LA, Mercier D, Gadoury,
Lambert J. The multistage 20-meter
shuttle run for aerobic fitness. Journal of
Sports in Science. 1988; 6, 93-101.
Beck AJ, Mumola CJ. Prisoners in 1998.
Bureau of Justice Statistics Bulletin.
August 1999, NCJ 175687. Office of
Justice Programs. U.S Department of
Justice. Online at
http://www.0jp.usdoj.gov/bjs/ 1999.
Buckaloo BJ, Krug KS, Nelson KB.
Exercise and the Low-Security Inmate.
Changes in Depression, Stress, and
Anxiety. The Prison Journal 20009,
89:328. d0i:10.1177/0032885509339508
Després JP, Couillard C, Bergeron J,
Lamarche B. Regional body fat
distribution,  the insulin resistance-
dyslipidemic syndrome and the risk of
type 2 diabetes and coronary heart

23.

24,

25.

disease. In: Ruderman, N., Devlin, J.T.,
Schneider, S.H. & Kiriska, A. (eds).
Handbook of Exercise in Diabetes.
Alexandria, V.A: American Diabetes
Association,2002: 97-234.

Pate RR, Prath M, Blair SN, Haskell
WL, Macera CA, Bourchard C, Buchner
D, Ettinger W, Health GW, King AC,
Krisker A, Leon AS, Marcus BH,
Morris J. Physical activity and public
health: a recommendation from the
centers for disease control and
prevention and the American college of
sports  medicine. JAMA. 1995; 273:
402-407.

Nieman DC. The sports medicine fitness
course. Palo Alto, Calif.: Bull
Publishing, 1996.

Amtmann JA. Case study of a service
learning  partnership.  Unpublished
doctoral dissertation. University of
Montana. American College of Sports
Medicine. 2000. National Correctional
Recreation Association. ACSM's
guidelines for exercise testing and
prescription. Philadelphia: Lippincott,
Williams and Wilkins, 2000.


http://www.ojp.usdoj.gov/bjs/

