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Exercise is healthy, and it plays a practical and safe means to decrease the
burden of non-communicable diseases. Physical activity(PA) and exercise
are key interventions for use in primary and secondary prevention of
chronic diseases and especially when physical activity and exercise are
part of a medical management plan. There is a need for PA promotion
interventions in primary care and evidence that providers want to provide
PA information to their patients. Several quasi-experimental and
randomized trials have been conducted evaluating the efficacy and
effectiveness of primary care PA promotion interventions . While not all
primary care PA promotion interventions were successful from the review,
the majority of studies support this approach to increasing PA. The health
care system should play a role in supporting patients and the population at
large to increase their PA to sufficient level for prevention and control of
these chronic diseases. Even though being physically active for health and
well-being is accepted by much of the general population, the majority of
people in developed countries fail to meet even minimal requirements.
Considering the numerous preventative and therapeutic health benefits
associated with a physically active lifestyle, the effectiveness of exercise to
treat various chronic diseases, the limited side effects associated with
exercise in comparison to pharmaceutical therapies and the role health
providers can play in the promotion of physically active lifestyles, health
providers should take an active role in exercise prescription for the
patient’s sake. The Exercise is Medicine Initiative is being used in other
parts of the world however, is has not fully taken off in many developing
countries.
Key words: Physical activity, exercise is medicine, chronic disease, exercise
prescription, primary prevention, secondary prevention, health promotion

INTRODUCTION
Noncommunicable diseases (NCDs), also known as
chronic diseases, are diseases of long duration and
generally slow progression. The four main types of
noncommunicable diseases are cardiovascular diseases
(like heart attacks and stroke), cancers, chronic
respiratory diseases (such as chronic obstructed
pulmonary disease and asthma) and diabetes (WHO,
2014).

According to research, exercise in general improves
quality of life and health, specifically prevention and
control of non-communicable diseases (Pedersen and
Saltin, 2006). There is evidence that exercise can help
people manage diabetes (Colberg and Sigal, 2010), lower
blood pressure and reduce the risk of coronary heart
disease, hypertension and stroke (Green et al.,
2011),reduce risk of developing breast and colon cancer
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(Franzoni et al., 2005) and has beneficial effects on body
weight, fat mass and central obesity (Slentz,
2004).Exercise has a broad range of benefits cutting
across exercise for rehabilitation, exercise for health,
exercise for physical fitness and exercise for performance
enhancement, however, this paper will be focusing on the
role of exercise in prevention and control of chronic
diseases. In spite of the public’s knowledge that physical
activity leads to a range of health benefits, physical
inactivity is the fourth leading cause of death worldwide
after blood pressure, smoking and high blood glucose
(Khan et al., 2011). It is estimated that, in 2010, 6.4% of
adults had diabetes mellitus affecting 285 million in the
world and the prevalence is expected to increase to 7.7%
by 2030, affecting 439 million adults (Shaw et al., 2010). A
67% increase in the prevalence of diabetes in developing
countries is expected from 2010 to 2030 (Shaw et al.,
2010; Vaillant, 2001). In Kenya non-communicable
diseases are a major public health concern with
significant social and economic implications in terms of
health care-needs, lost productivity and premature death
in the country. (KSSFNCD, 2015).Research shows that
non-communicable diseases have been a growing
problem in Kenya over the years (Oak Foundation, 2016;
World Health Organization WHO, 2015; Machio, 2012;
Kirigia et al., 2009; Christensen et al., 2008; Waudo et al.,
2006).
According to recent data in Kenya a developing country,
many sick people (77%) utilize health care (Wamai,
2009). This indicates that a large number of Kenyans get
the opportunity to meet a health care provider. As noted
by Tulloch (2006)healthcare providers have access to a
large proportion of the sedentary population who respect
their advice and are more likely to change their behaviors
when advised (Grandez et al., 2009). Almost two-thirds of
patients (65%) would be more interested in exercise and
PA to stay healthy if advised by their healthcare provider
while 24% of patients will turn to fitness and health web
sites for advice on exercise and PA after consulting their
doctor first (25%) (Derman et al., 2008).Evidently
healthcare providers have an opportunity to question and
counsel patients about the importance of physical activity
(Glasgow et al., 2001; Green et al., 2002; Simons-Morton
et al., 2000) as most people cite their general
practitioners as their primary source of information
regarding healthy lifestyle decisions (Lanhers et al.,
2015).Healthcare providers are therefore well positioned
to champion the cause of prevention of chronic diseases
by prescribing physical activity during standard
consultation (Matheson et al., 2011).
METHODOLOGY
The following methods were used to collect data.
Library research This was conducted in the following
centers and libraries in Masinde Muliro university;

-Ministry of health.
-Kenya national library
-Internet
-Hospitals and clinics.
Desk review was done using the following descriptors
(Physical activity; exercise is medicine; Chronic disease;
Primary prevention; Secondary prevention; health
promotion; exercise prescription).The search was done in
Pubmed, Crossref, Genamics Journal Seek ,Global impact
factor.com , Google Scholar , Academic keys, Open
Academic Journals Index, Sherpa/RoMEO(University of
Nottingham), Chemical Abstracts (CAS) and Open-j-Gate.
RESULTS
Benefits of exercise in prevention and control of
diabetes
Exercise is an insulin-independent stimulus for increased
glucose uptake by the working muscle cells via the
Glucose Transporter Type 4 transporter, both aerobic
training and resistance training improve insulin action
(Colberg and Sigal, 2010). In the article Colberg (2010)
said exercise prescription program for persons with
diabetes should be individualized according to medication
schedule, presence and severity of complications, and
goals and expected benefits of the program.
It is recommended that, due to the high prevalence and
incidence of comorbid conditions e.g. autonomic
neuropathy and peripheral neuropathy in diabetic
patients, pre-exercise testing should precede training
programs and addition precautions to avoid
hypoglycemia include blood glucose monitoring,
adjustment of the insulin dose and dietary modification
should also be a priority (Pedersen and Saltin, 2006;
Boulton et al., 2005).
According to Hordern (2012) diabetic patients should
accumulate to a minimum of 210 min per week of
moderate-intensity exercise or 125 min per week of
vigorous intensity exercise with no more than two
consecutive days without training with two or more
resistance training sessions per week (Hordern et al.,
2012). Therefore, exercise prescription for a diabetic
person should preferably be written and managed by
individuals with appropriate qualifications and
experience.
Benefits of exercise in prevention and control of
Hypertension
In a study by Mc Donald, it was demonstrated that during
exercise, systolic BP may rise from baseline, but following
30 to 45 minutes of moderate exercise, a 10 to 20 mmHg
decrease in systolic BP are noted which may last for up to
ten hours (MacDonald, 2002).
Although research has demonstrated up-regulation of
endothelium- mediated vasodilator function together
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with an increase in arterial compliance (Green et al.,
2011), other researchers have shown that the prolonged
effect of exercise on the lowering of systolic BP can be
attributed to a decrease in stroke volume rather than
peripheral vasodilatation (Fletcher et al., 2013).
Benefits of exercise in weight management
Research has proven that a high-volume-high-intensity
exercise program had the greater beneficial effects on
body weight, fat mass and central obesity than a low
amount of exercise (Slentz, 2004). It has been shown that
exercise in combination with a nutritional plan is the most
effective approach for sustainable weight loss (Macfarlane
and Thomas, 2010) due to the combined effect to create a
positive caloric imbalance needed for weight loss.
Benefits of exercise in prevention and management of
cancer
Physical activity has been seen to have good effect on a
person’s antioxidant capacity (Franzoni et al., 2005) and
consequent ability to scavenge free radicals which have a
carcinogenic affect (Dreher and Junod, 1996), moreover
physical activity increases bowel transit time and thus
decreasing the duration of contact between fecal
carcinogens and colonic mucosa to prevent colon cancer.
(Shann, 2000). Physical activity also curbs the cancerous
effects of certain hormones like testosterone which is a
risk factor for developing prostate cancer and even after
cancer has been diagnosed, the survival rate of breast and
colon cancer increase by 50–60% when engaging in
regular physical activity (Shann, 2000).
Effectiveness of Primary Care Interventions
A non-randomized study by Logsdon et al., (1989)
compared usual care to age specific intervention
protocols based upon multiple individualized behavioral
risks (lack of exercise, high blood pressure, excessive
dietary fat, overweight, seat belt use, and alcohol misuse)
as determined through survey responses. Potential
participants were patients who had seen their PCP
(primary care providers) in the past two years and
responded to a mailed survey. After questionnaire
completion, patients made appointments to see their PCP
for a free preventive care visit. Follow-up surveys were
collected 10-12 months later. Intervention participants
who attended the free PCP appointment (n=140) were
more likely to begin exercising regularly at 12-months
follow-up compared to participants at the control sites
(n=83) (p=0.02; OR 1.65; 95% CI 1.12-2.43). There was a
potential for bias in this study’s results due to selfselection of those attending the appointment or not.
Those in this group may have had increased motivation
for change.
Medical doctors in South Africa for example
(Roos,2014) show that only 24.1% of doctors prescribe
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exercise as routine. Other researches done on the same
issue (Buchholz and Purath, 2007; Roos, 2014; Abramson
et al., 2008) show time and knowledge being the major
barriers to exercise prescription. In a review done by Seth
(2014) in the United Kingdom(UK) showed that barriers
to exercise prescription in the UK included scarcity of
referral pathways, lack of time, not having adequate
access to reference material to guide them in the practical
aspects of exercise prescription and a lack of confidence
in the services they are referred to.It should be
considered that relative contraindications e.g. chances of
developing arthritis in certain age groups can be
superseded if the benefits of exercise outweigh the risks
associated with exercise. A major concern when
prescribing exercise is the increased risk of sudden
cardiac deaths and myocardial infarction associated with
vigorous physical exertion(Law et al., 2013). The risk of
cardiac events in healthy individuals performing
moderate- intensity activities is very low.(Mse and
Kweyu, 2012).The risk of sudden death in athletes was
found to be 1 in 200,000 (Maron et. al, 1986). A study
published in 1996 by American Family physician revealed
that approximately 1 in 50,000 sudden cardiac deaths
occur among marathon finishers therefore, considering
this are vigorous trainers, the prevalence may be lower in
moderate-intensity individuals.
With the numerous preventative and therapeutic health
benefits associated with a physically active lifestyle, the
effectiveness of exercise to treat various chronic diseases
and the role healthcare providers can play in the
promotion of physically active lifestyles, it can be
regarded as a moral obligation for healthcare providers to
take an active role in exercise prescription for the
patient’s sake (Weiler and Feldschreiber, 2012). While
some insight has been gained into the practices and
attitudes of healthcare providers towards exercise
prescription in other parts of the world, nothing is known
about the knowledge, attitudes and practice towards
exercise prescription of Kenyan healthcare providers.
Kenya like most developing countries is facing a double
burden of communicable and non-communicable
diseases. Despite limited Data availability and quality,
leading causes of death both in absolute numbers and in
DALYs (disability-adjusted life-years) appears still to be
due to infectious diseases (mainly HIV) and perinatal
conditions while cerebrovascular diseases cause 6.1% of
causes of deaths, and RTA (Road Traffic Accidents) and
violence causes 2.5% of death and contributing 3.6% of
DALYs. In turn, depression contributes 1.5% of DALYs
(KHSSP 2013). In 2012 NCDs accounted for more than
50% of total hospital admissions and over 55% hospital
deaths in Kenya (HMIS 2012). In July 2015, the Ministry of
Health launched the National non-communicable diseases
strategic plan 2015-2020 the strategic blue print for the
national and county response to non-communicable
diseases prevention and control for five years, the
strategies recommended included putting up of policies
that would facilitate prevention and control of non-
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communicable diseases, policies may cut across from
curriculum review to public polies.
A study in the united states done by (Garry et al., 2002)
showed that majority of medical schools without a
physical activity course in the curriculum had no plans to
implement one. The study also suggested that substantive
change in undergraduate medical education in the area of
exercise prescription will not occur any time soon. In
Kenya, there’s limited data to affirm the inclusion of
exercise promotion courses in the medical school’s
curriculum. Healthcare providers have an attitude that
treatment goes before prevention and health promotion,
so they are also more likely to counsel patients to be more
active with aims to reduce the impact of a disease or
injury that has already occurred (secondary prevention)
rather than with intentions to prevent (Wee et al., 1999).
Due to the attitude, there is likely to be reluctance to
accept health promotion tasks as responsibilities of
primary health care. An opinion made by Macauley
(2015) a general practitioner regarding exercise
prescription may be shared by many other healthcare
providers. In his paper, he said that physical activity may
be good for a person but general practitioners are not the
key players. He continued and said that general practice is
the care of the individual and physical inactivity is a social
problem so doctors should not accept responsibility for a
task they cannot deliver (Macauley, 2006).This opinion is
worrying but unfortunately in kenya nothing is known
about the knowledge ,attitude and practice of exercise
prescription among healthcare providers.
Effective and wide use of individual approaches of PA
promotion in the health care system can lead to
substantial increase of PA for health (Vuori, 2013).
Prescription of exercise can be done either verbally or can
be a written recommendation for physical activity. In
comparing a written prescription to verbal advice from a
medical practitioner, research has it that the written
exercise prescription approach was more effective
(Marcus et al., 2006). Health providers are aware that PA
has been mentioned as first-line treatment in guidelines
for several diagnoses yet training in exercise prescription
writing is lacking (Dunlop and Murray, 2013; Persson et
al., 2013;).This calls for embracing “Exercise is medicine”
which is a joint initiative of American College of Sports
Medicine (ACSM) in collaboration with American Medical
Association that calls for making physical activity
assessment and exercise prescription a standard part of
disease prevention and treatment.
This online open access tool(EIM) provides healthcare
providers with a ‘step by step’ algorithm to prescribe
exercise. An actual exercise prescription template is
available for download and can be handed to the patient
(http://www.exerciseismedicine.org/).
Exercise
is
Medicine (EIM) is currently taking shape in most
countries, “Exercise is medicine” has spread to over 40
countries with regional centers in North America, Europe,
Latin America, Asia, China, Australia and in South Africa,
the only African country it has taken shape (Sallis, 2015).

In Kenya EIM has not taken off yet therefore, it is
unknown which platform healthcare providers in the
country refer to while prescribing exercise to their
patients
Exercise prescription principles
Exercises can basically be classified into three groups:
aerobic exercise (walking, jogging, bicycling and
swimming), resistance training (weights), and flexibility
exercises (Katz, 2012). The biggest quandary in
prescribing exercise is not which therapies to use but in
outlining the objectives and incorporating the correct
components in the compilation of the exercise program
for the specific patient (Sumchai, 2013). Exercise
programm should be designed and described in terms of
the FITT principle which is based on the following four
components (Oberg, 2007; Sumchai, 2013; Warburton et
al., 2006):

Frequency - How often should a person exercise?

Intensity - How hard should a person exercise?

Time - How long should an exercise session last?

Type- What is the modality of the exercise the
person should engage in?
During 2013, the ACSM added two additional
components (volume and progression) to accommodate
both the principle of the cumulative volume of exercise
which should be incorporated within the exercise
program and the physiological adaptations associated
with regular PA which will call for progression within the
exercise prescription.
It is important to note that every person’s exercise
program should not necessarily follow the same type or
dose of exercise as programrequired for treatment of
overt or advanced disease differ from the exercise
program required for disease prevention and general
health promotion (Singh, 2002). As a general guideline,
the ACSM recommends a weekly program to consist of the
following for a healthy non- pregnant adult aged 18 to 65
(ACSM, 2010):

Moderate-intensity aerobic PA for a minimum of
30 minutes, five days per week.

Vigorous activity three days per week for a
minimum of 20 minutes.

Combinations of moderate and vigorous aerobic
exercises three to five days per week.

Resistance training two to three days per week.
The intensity of the aerobic exercises is deliberately
lower than that of supervised cardiac rehabilitation
programs (70% to 85%) (Fletcher et al., 2001) to lessen
the probability of ischemia in an unsupervised setting
(Thompson, 2005).
It is interesting to note that the new Canadian PA
guidelines, specific guidelines for flexibility have been
removed.
However, flexibility exercises are not discouraged
(Tremblay et al., 2011).
The basic knowledge of exercise prescription is that
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exercise programs should be designed and described in
terms of the FITT principle which is based on the
following four components (Sumchai, 2013):

Frequency- How often should a person exercise?

Intensity - How hard should a person exercise?

Time- How long should an exercise session last?

Type- What is the modality of the exercise the
person should engage in?
In 2013, the ACSM added two additional components
(volume and progression) to accommodate both the
principle of the cumulative volume of exercise which
should be incorporated within the exercise program and
the physiological adaptations associated with regular
physical activity which will call for progression within the
exercise prescription package.
A general guideline by ACSM recommends a weekly
program to consist of the following for a healthy nonpregnant adult aged 18 to 65 (ACSM, 2010):

Moderate-intensity aerobic PA for a minimum of
30 minutes, five days per week.

Vigorous activity three days per week for a
minimum of 20 minutes.

Combinations of moderate and vigorous aerobic
exercises three to five days per week.

Resistance training two to three days per week.
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various approaches to exercise counseling to identify the
most effective methods of increasing exercise counseling
among healthcare providers in developing nations.
Future training curriculum for health care providers
should include topics on: strategies to improve patient
motivation
to
exercise,
current
exercise
recommendations, exercise prescription, exercise
screening and information regarding determining
patient’s stage of change for readiness to exercise.
Further research is needed regarding the promotion,
implementation of the Exercise Is Medicine initiative by
health care providers in developing nations. Future
studies need to examine the effects of both Exercise is
Medicine-specific training for health providers and
interventions in these populations using Exercise is
Medicine.
Policy changes for exercise promotion by health care
providers in developing countries is necessary. Research
documented major barriers to exercise counseling
included lack of reimbursement and a perception of the
healthcare system focus on prescription distribution as
opposed to health promotion and disease prevention.
Policy is needed to influence the recognition of the
benefits of physical activity and its proven association
with prevention and control of non-communicable
diseases (Sallis, 2009).

Conclusion
Non-communicable diseases, such as cardiovascular
disease, diabetes, and arthritis, are serious health
problems affecting developing nations. Regular
participation in PA is an important factor in the
prevention and management of non-communicable
disease like cardiovascular disease and diabetes (Colberg
and Sigal, 2010; Mac Donald 2012; Macfarlane and
Thomas 2010; Frazoni et al 2005). Research has proven
that exercise health behaviors among patients improved
significantly with lifestyle counseling (Lewis and Lynch,
1993; Calfas et al., 1996; Pinto et al., , 2001; Grandes et al.,
2009). This calls for healthcare providers in developing
nations to embrace Exercise in medicine. Exercise is
Medicine initiative calls for all clinicians to prescribe
exercise to patients as needed and appropriate at every
visit (Jonas and Phillips, 2009). Professional organizations
like the American College of Preventive Medicine, the
American Academy of Family Physicians, the American
Academy of Pediatrics, the American College of Obstetrics
and Gynecology, the American Heart Association, National
Institutes of Health, and the Surgeon General advocate for
exercise prescription by healthcare providers and
therefore health providers in developing nations should
be flexible to embrace EIM (Jacobson et al., 2005; Sallis,
2009).
Recommendations
More

studies should be done to examine the results of

REFERENCES
Fremont P (2015).Exercise A Logsdon DN, Lazaro CM,
Meier RV(1989).The feasibility of behavioural risk
reduction in primary medical care.Am. J.:not a miracle
but good medicine.BMJ,350:1416.
Boulton AJ, Vinik AI, Arezzo JC, Bril V, Feldman EL,
Freeman R, Malik RA, Maser RE, Sosenko JM, Ziegler D
(2005). Diabetic neuropathies. A statement by the
American Diabetes Association. Diabetes Care, 28(4):
956–962.
Buchholz SW Purath J (2007). Physical activity and
physical fitness counseling patterns of adult nurse
practitioners. J. American Acad. Nurse Practitioners,
19(2): 86–92.
Calfas KJ, Long BJ, Sallis JF, Wooten WJ, Pratt M, Patrick K
(1996). A controlled trial of physician counseling to
promote the adoption of physical activity. Preventive
Medicine, 25: 225-233.
Christensen DL, Jeanette E, Andreas WH, Melanie WL,
David LM, Beatrice K, Inge T, Boit MK, Lydia K, Knut B,
Hensik F (2008). Obesity and fat distribution in Kenyan
populations: Impact of ethnicity and urbanization.
Annuals of Human Biology, 35(2): 232-249.
Colberg S, Sigal R (2010). Exercise and type 2 diabetes the
American college of sports medicine and the American
diabetes association: Joint position statement executive
summary. Diabetes care, 33(12): 2692–2696.
Derman E , Patel DN, Nossel CJ, Schellnus MP (2008).

Int. Res. J. Public Environ. Health

153

Healthy lifestyle interventions in general practice Part
1: An introduction to lifestyle and diseases of lifestyle.
South African Family Practice, 50 (4): 19–22.
Dreher D, Junod F (1996). Role of oxygen free radicals in
cancer development. European J. cancer, 32A(1): 30–38.
Dunlop M, Murray AD (2013). Major limitations in
knowledge of physical activity guidelines among UK
medical students revealed: implications for the
undergraduate medical curriculum. British journal of
sports medicine [Online] 47(11): 718-720
Fletcher G, Balady GJ, Amsterdam EA, Chaitman B, Eckel R,
Fleg J, Froelicher VF, Leon AS, Piña IL, Rodney R,
Simons-Morton DA, Williams MA, Bazzarre T (2001).
Exercise standards for testing and training a statement
for healthcare professionals from the American Heart
Association. Circulation [Online] 104:1694–1740.
Fletcher GF, Ades PA, Kligfield P, Arena R, Balady GJ,
Bittner VA, Coke LA, Fleg JL, Forman DE, Gerber TC,
Gulati M, Madan K, Rhodes J, Thompson PD, Williams
MA (2013). Exercise standards for testing and training:
a scientific statement from the American Heart
Association. Circulation, 128: 873–934.
Franzoni F, Ghiadoni L, Galetta F, Plantinga Y, Lubrano V,
Huang Y, Salvetti A (2005). Physical activity, plasma
antioxidant capacity, and endothelium dependent
vasodilation in young and older men. American J.
hypertension, 18(4):510-516.
Garry JP, Diamond JJ Whitley TW (2002). Physical activity
curricula in medical schools. Academic Medicine : J.
Association of American Medical Colleges, 77(8): 818–
820.
Glasgow RE, Eakin EG, Fisher, EB, Bacak SJ, Brownson RC
(2001). Physician advice and support for physical
activity. American J. Preventive Med., 21(3):189-196.
Grandes G, Sanchez A, Sanchez-Pinilla RO, Ortega R,
Torcal J, Montoya I, Serra J (2009). Effectiveness of
physical activity advice and prescription by physicians
in routine primary care. A cluster randomized trial.
Archives of Internal Medicine, 169(7):694-701.
Green BB, McAfee T, Hindmarsh M, Madsen L, Caplow M,
Buist D (2002). Effectiveness of telephone support in
increasing physical activity levels in primary care
patients. Ame. J. Preventive Med., 22(3): 177-183.
Green DJ, Spence A, Halliwill JR, Cable NT, Thijssen, DH
(2011). Exercise and vascular adaptation in
asymptomatic humans. Experimental physiol., 96(2):
57–70.
Hordern MD, Dunstan DW Prins JB, Baker MK, Singh MAF,
Coombes JS (2012). Exercise prescription for patients
with type 2 diabetes and pre-diabetes: A position
statement from Exercise and Sport Science Australia. J.
Sci. and medicine in sport / Sports Medicine Australia,
15(1): 25–31.
Jacobson DM, Strohecker L, Compton MT, Katz DL (2005).
Physical activity counseling in the adult primary care
setting. Position statement of the American College of
Preventive Medicine. Ame. J. Preventive Medicine,
29:158-162.

Jonas
,
Philips
EM
(2009).Exercise
is
medicine.Massachusetts medical society.
Katz DL, Shuval K, Comerford BP, Faridi Z, Njike VY
(2012). Impact of an educational intervention on
internal medicine residents’ physical activity
counselling: the pressure system model. J. Evaluation in
clinical practice. 14(2):294–299.
Kenya Health Management Information system, 2012.
Kenya Stepwise Survey for Non-Communicable Diseases
Risk Factors (KSSFNCD),2015.
Khan K, Weiler R, Blair, SN (2011). Prescribing exercise in
primary care. British Medical J., 343: 10–11.
Kirigia JM, Hama BS, Luis, GS Saidou PB (2009).
“Economic Burden of Diabetes Mellitus in the WHO
African Region.” BMC international health and human
rights 9: 6.
Lanhers C, Duclos M, Guttmann A, Coudeyre E, Pereira B,
Ouchchane L (2015). General practitioners’ barriers to
prescribe physical activity: The dark side of the cluster
effects on the physical activity of their type 2 diabetes
patients. PLoS ONE, 10(10): 1–12.
Law KH, How C , Ng CS, Ng MCW (2013). Prescribing
health: Exercise. Singapore Medical Journal, 54(6): 303–
308.
Lawlor DA, Hanratty B (2001). The effect of physical
activity advice given in routine primary care
consultations: A systematic review. J. Public Health
Medicine, 23:219-226.
Lewis BS, Lynch WD (1993). The effect of physician
advice on exercise behavior. Preventive Medicine, 22:
110-121.
MacAuley D, Bauman Prev Med,5(5):249-256.
MacDonald JR (2002). Potential causes, mechanisms, and
implications of post exercise hypotension. J. Hum.
Hypertens. 16(4): 225–236.
Macfarlane DJ, Thomas GN (2010). Exercise and diet in
weight management: Updating what works. British
Journal of sports medicine, 44: 1197–1201.
Machio PM (2012). “The Effect of Chronic Illness on Labor
Market Outcomes in Kenya.” Center for the Study of
Africa
Economies.
Oxford,
UK.
https://editorialexpress.com/cgibin/conference/downl
oad.cgi?db_name=CSAE2012&paper_id=502.
Maron BJ, Epstein SE, Roberts WG (1986). Causes of
Sudden Death and the Competitive Athlete, J. American
College of Cardiology, 7: 204 – 214.
Matheson GO, Klügl M, Dvorak J, Engebretsen L,
Meeuwisse WH, Schwellnus M, Blair SN, Mechelen W,
Derman W, Börjesson M, Bendiksen F, Weiler R (2011).
Responsibility of sport and exercise medicine in
preventing and managing chronic disease: Applying our
knowledge and skill is overdue. British J. sports
medicine, 45:1272–1282.
Mse EW, Kweyu IW (2012). Sudden cardiac death: a
concern in the sports fraternity. J. Appl. Biosci.,
53(1996): 3725–3733.
Oak Foundation. (2016). Annual Report 2015. Retrieved
from http://www.sinsinvalid.org/mission.html.

Olutende et al.

Oberg E (2007). Physical activity prescription: our best
medicine. Integrative Medicine, 6:18–22.
Pedersen BK, Saltin B (2006). Evidence for prescribing
exercise as therapy in chronic disease. Scandinavian J.
medicine & science in sports, 16(S1): 3–63.
Persson G, Brorsson A, Hansson EE, Troein M, Strandberg
EL (2013). Physical activity on prescription (PAP) from
the general practitioner’s perspective - a qualitative
study. BMC family practice, 14: 128.
Pinto BM, Goldstein MG, Marcus BH (1998). Activity
counseling by primary care physicians. Preventive
Medicine, 27: 506-513.
Roos MG (2014). Exercise Prescription: Knowledge ,
Practice and Attitudes, Among South African Doctors,
(July).
Retrieved
from
http://scholar.ufs.ac.za:8080/xmlui/bitstream/handle/
11660/1759/RoosMG.pdf?sequence=1
accessed
02/05/16.
Sallis JF (2009). Exercise is medicine and physicians need
to prescribe it! British J. Sports Medicine, 43: 3-4.
Sallis, R (2015). Exercise is medicine: a call to action for
physicians to assess and prescribe exercise. The
Physician and Sports medicine, 43(1): 22–26.
Seth A (2014). Exercise prescription: What does it mean
for primary care? British Journal of General Practice,
64(618): 12–13.
Shann F (2000). Does physical activity prevent cancer?
British medical J., 321: 1424–1425.
Shaw JE, Sicree RA Zimmet PZ (2010). Global estimates of
the prevalence of diabetes for 2010 and 2030.Diabetes
Research and Clinical Practice, 87(1): 4–14.
Simons-Morton DG, Hogan P, Dunn AL, Pruitt L, King AC,
Levine BD, Miller ST (2000). Characteristics of inactive
primary care patients: Baseline data from the activity
counseling trial. Preventive Medicine, 31:513-521.
Singh M (2002). Exercise comes of age rationale and
recommendations for a geriatric exercise prescription.
The J. Gerontology, 57(5): 262–282.
Slentz C (2004). Effects of the amount of exercise on body
weight, body composition and measures of central
obesity. Archives of internal medicine, 164(1): 31–39.

154

Sumchai AP (2013). The Exercise Prescription
Therapeutic Applications of Exercise and Physical
Activity. J. Nov. Physiother, 3(3).
Thompson PD (2005). Exercise prescription and
proscription for patients with coronary artery disease.
Circulation, 112(15):2354–2363.
Tremblay MS, Warburton DE, Janssen I, Paterson DH,
Latimer AE, Rhodes RE, Kho ME, Hicks A, LeBlanc AG,
Zehr L, Murumets K, Duggan M (2011). New Canadian
physical activity guidelines. Appl. Physiol., Nutrition,
and Metabolism, 36(1):36–46; 47–58.
Tulloch H, Fortier M, Hogg W (2006). Physical activity
counseling in primary care: Who has and who should be
counseling? Patient Education and Counseling, 64: 6-20.
Vaillant GE (2001). Successful Aging. American J.
Psychiatry, 158 (6): 839-847.
Vuori IM (2013). Role of Primary Health Care in Physical
Activity
Promotion.
Deutsche
Zeitschrift
Fur
Sportmedizin, 64(6): 176–182.
Wamai RG (2009). “The health system in Kenya: Analysis
of the situation and enduring challenges.” JMAJ.
Warburton, DE, Nicol CW, Bredin SS (2006). Prescribing
exercise as preventive therapy. Canadian Medical
Association J., 174(7):961–974.
Waudo J, Tuitoek P, Msuya J, Kikafunda J (2006). “Food
consumption patterns, nutrient intakes nutrition and
food security status of women and under five years old
children in wetland of Lake Victoria Basin.” VICRES
Year 1 Report. East Africa.
Wee JYM , Bagg SD, Palepu A (1999).The balance scale as a
predictor of length and discharge destination in an
acute stroke rehabilitation setting.Archives of physical
medicine and rehabilitation,80:448-452.
Weiler R, Feldschreiber P , Stamatakis E
(2012).
Medicolegal neglect? The case for physical activity
promotion and exercise medicine. British J. Sports
Med., 46(4): 228–232.
World Health Organization (WHO). (2015). Kenya: WHO
Statistical
Profile,
1–3.
Retrieved
from
http://www.who.int/gho/countries/ken.pdf?ua=1.

