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Abstract 

Background  With the vision of healthy aging, the Egyptian Academy of Bone and Muscle Health followed an estab-
lished guideline development process to create the Egyptian 24-h movement clinical guideline for adults aged 
50 years and older adults. This guideline highlights the significance of movement behaviors across the whole 24-h 
day. Online databases (PubMed, Embase, and Cochrane Library) were searched for relevant peer-reviewed studies 
that met the a priori inclusion criteria.

Results  A total of 53 studies met the inclusion criteria. Leveraging evidence from the review of the literature led 
to the development of 27 statements answering the 5 key questions. Results revealed a major change in the previ-
ous basic understandings as it shifts away from focussing on a sole movement behavior to the combination of all 
the movement behaviors. Based on this, the final guideline was developed providing evidence-based recommenda-
tions for a “Healthy 24-Hour Day”, comprising a mix of light-intensity and moderate-to-vigorous-intensity physical 
activity, sleep, and sedentary behavior.

Conclusion  The developed guidelines are meant to help in the decision-making process and are intended for use 
by adults and older both nationally and internationally; also, for endorsement by the policy-makers. Dissemination 
and implementation efforts would impact positively on both health professionals and researchers and would also be 
useful to interested members of the public sector.
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Background
Lack of physical activity has been linked to poor health 
and the development of various chronic illnesses with 
consequent potential disability in later life [1]. Despite 
these findings, it has been reported that nearly a quar-
ter of people aged 50 years and older do less than 30 min 
of physical activity a week [2]. Musculoskeletal-wise, 
physical inactivity has a negative impact on both bone 
and muscle strength, reaction time, as well as endur-
ance and posture. Concerning body organs, low level of 
physical activity is a well-known predisposing factor for 
several comorbidities including obesity, type II diabetes 
mellitus, hyperlipidemia, hypertension, coronary artery 
disease, stroke, and cancer particularly colon and breast 
cancer leading to premature death or disability [3]. At 
the supernational level, the World Health Organization 
(WHO) had estimated a yearly rate of two million prema-
ture deaths due to physical inactivity [4]. Although most 
of this data are from younger populations, other studies 
reported that this problem applies to older populations as 
well [2].

In the next Egyptian demographic transition, the num-
ber of elderly persons aged 60 + is expected to be more 
than twice as high between 2020 and 2050 from 8.4 mil-
lion (8% of the total population) to 22 million (14%) [5]. 
In concordance with the industrial countries, a lack of 
physical activity has also been reported amongst Egyp-
tian older adults. Earlier data revealed that less than 10% 
of the Egyptian population practice regular exercises, of 
them, the most inactive population were those over the 
age of 60 years old [6, 7]. The WHO report about physical 
activity in Egypt revealed that the prevalence of physical 
inactivity in Egyptian females over 70 years old was 55% 
whereas in men of the same age group was 35% [8]. Age-
ing is an evitable stage of life; therefore, it is important 
to have guidelines for physical activity which so far are 
not available in Egypt. With the vision of healthy aging, 
this work was carried out aiming to develop the Egyptian 
24-h movement guidelines for adults aged 50  years and 
older with consideration of a balanced approach to sleep, 
sedentary behavior, and physical activity. These guide-
lines emphasize the significance of movement behaviors 
across the whole 24-h day.

Methodology
Study design
The framework used to develop the guidelines is consist-
ent with the “Clinical, Evidence-based, Guidelines” (CEG) 
initiative protocol [9]. The methodology was designed 
to minimize bias, maximize transparency, and ensure 
high quality of the systematic reviews. The evidence-
based component of the manuscript accommodated the 
preferred reporting items for systematic reviews and 

meta-analysis guidelines for reporting systematic reviews 
[10]. The project was an initiative led by the Egyptian 
Academy of Bone and Muscle Health.

Ethical aspects
This study was performed in accordance with the Hel-
sinki Declaration. This was a multistep process that fol-
lowed the “Clinical, Evidence-based, Guidelines” (CEG) 
initiative protocol, ethical approval code: 34842/8/21, 
ethical board Tanta University.

Core team
The core team provided an overview of the guideline 
development process, responsibilities, and timelines. 
The core team also drafted a set of research questions for 
each of the three behaviors: sleep, sedentary, and physical 
activity, as well as the integration of all these behaviors. 
The core team reached an agreement on the target Popu-
lation, Intervention, Comparator and Outcomes (PICO) 
[11] (Table 1).

Literature review team
The evidence reviews were conducted by 2 experienced 
researchers and an expert in methodology. This depended 
on the identified research questions. The team addressed 
the gaps and generated the info for every behavior [12]. 
The articles search was carried out for the period from 
January 2000 till January 2024. The search keywords were 
identified based on different combinations of the PICO 
elements. Literature searches were carried out on 18th 
December 2023 for PubMed and Cochrane Library data-
bases, and on 29th December 2023 for Embase. Dupli-
cate screening of literature search results was carried out 
electronically. Further studies of relevance to the review 
were identified by an update of the review of the litera-
ture and from the lists of references of studies retrieved 
in the former initial database search. Recommendations 
regarding each section were provided by each of the 
experts in charge of the review of the literature, based 
on the evidence, when this was available, or on their 
own experience. The workgroup used the Oxford Centre 
for Evidence-based Medicine (OCEBM) system [13] to 
determine the level of evidence for each section.

Inclusion criteria
To be included in the current review, studies were 
required to meet the following criteria: (1) the study 
was published in an English-language, refereed jour-
nal with full-text availability; (2) the study contained 
original research (clinical guidelines, systematic reviews, 
randomized controlled trials (RCTs), uncontrolled tri-
als, observational studies including cohort, case–control 
and cross-sectional studies); (3) the study included one 
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or more assessment of each 24-h movement behavior, 
that is, physical activity, sedentary behavior and sleep; 
(4) to have a clearly described methodology including the 
PICO elements of the reviewed question.

Exclusion criteria
(1) Editorials, commentaries, conference abstracts, and 
non-evidence-based narrative/personal reviews were 
excluded; 2. Studies or clinical guidelines that referred 
only to admitted or hospitalized populations; 3. Stud-
ies or clinical guidelines that included populations other 
than adults or older adults.

Results
Review of the literature
The database systematic literature search yielded a total 
of 4987 relevant potential publications. Figure 1 shows 
the flowchart summarising the study selection process. 

After removing duplicates, 3813 records remained. 
After screening the titles and abstracts, 99 potentially 
relevant citations were obtained for full-text review. 
Of those, after completing the reading 51 studies met 
the inclusion criteria. Two additional citations rel-
evant to this work were identified following an up-to-
date search and those retrieved from the bibliography 
of the included articles. Therefore, a total of 53 studies 
published met the eligibility criteria and consequently 
were included in this work. These included nine clini-
cal guidelines: WHO [14] (World Health Organization, 
2010), USA [15] (Department of Health and Human 
Services, 2018), Canada [16]  (Canadian Society for 
Exercise Physiology, 2011), Germany [17], United King-
dom–UK [18] (Department of Health, Physical Activity, 
Health Improvement and Protection, 2011), Australia 
[19], the Netherlands [20], New Zealand (Ministry of 
Health, 2013) [21] and India [22].

Fig. 1  Flow chart for the literature review and study selection process
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Targeted population and guidelines development process
The targeted population included adults aged 50  years 
and older. The Egyptian Academy of Bone and Mus-
cle Health was the organizing body. The professionals 
involved were experts in rehabilitation medicine, physical 
activity and health promotion, epidemiology, guidelines 
development, psychology as well as fall prevention. Con-
sensus was achieved following multiple online meetings 
followed by online comprehensive feedback.

Results of the systematic review
The exercise prescription
This guideline provides evidence-based public health 
physical activity programs constructed in a systematic 
and individualized style in terms of frequency, intensity, 
time, type, volume, and progression that offer significant 
health benefits and mitigate health risks. This has been 
identified as the FITT-VP formula or principle. The FITT 
is a good approach to monitor the individual person’s 
exercise program and progression. The parameters of the 
exercise prescription are shown in Table 2.

Baseline assessment and goal setting
The initial step to implement changes in the subject’s 
physical activity is best predicted by evaluating the per-
son’s baseline activities and readiness to change. This 
should be carried out using an evidence-informed 
model with the goal of identifying: (1) the current level 
of exercise, (2) the presence or absence of asymptomatic/
symptomatic known disease, and (3) desired intensity 
of exercise. Subsequently, the healthcare professional 
should educate the individual about the benefits of physi-
cal activity, changing some of the current behaviors, and 
motivate him/her with relevant personal goals, such as 
improving physical function or strength, balance, pre-
venting falls, management of weight, improving chronic 
disease management, and preventing falls. Consequently, 
the individual should be able to agree with the health-
care professional on an initial set of achievable goals. 
Table 3 shows the developed Arabic Sedentary, Activity, 
Sleep Assessment (SASA) questionnaire, and associated 
explanatory figures for the assessment and monitoring of 
the exercise level of the individual subject (Supplement 1 
shows the English copy of the SASA questionnaire).

Statements
Guided by the key questions, the systematic review was car-
ried out to identify the effects of the 4 behaviors on the iden-
tified health outcomes. These are summarized in Table 4.

The Egyptian 24‑h movement guidelines
Considering the overall health benefits, adults aged 
50 years and older should be physically active every day, 
ensure sufficient sleep, and minimize sedentary behav-
ior. Greater health benefits can be achieved by replac-
ing sedentary behavior with extra physical activity and 
trading light physical activity for more moderate to vig-
orous physical activity, whilst continuing to have ade-
quate sleep.

Overarching principles

–	 All persons 50  years and above should keep mov-
ing/physically active as much and as frequently as 
possible. They should practice physical exercises on 
a regular basis at least 5 days a week.

–	 Exercise programs should be customized to the 
individual’s needs. No common exercise program 
can fit all.

–	 Individual’s medical and physical status are con-
siderable factors in choosing the parameters of the 
adopted exercise program.

–	 The heavier the exercise level, the greater the bene-
fit. However, light-moderate physical activity is bet-
ter than nothing.

–	 Benefits of physical activity included a reduced risk 
of falling and the potential to develop a fracture; 
also reduced risk of several chronic health condi-
tions, provides longer healthy life span, improved 
quality of life, and reduced overall mortality rate.

–	 Sedentary behavior in the elderly is the biggest 
opponent of healthy aging.

–	 Whenever appropriate, daily physical activity is 
advised.

–	 Baseline assessments for functional ability, quality 
of life, sarcopenia, and falls risk are important and 
should be carried out for every older adult.

–	 The physical activity programs are dynamic and 
progressive in nature, including exercises with a 
progressive intensity focusing on daily mobility 
routine with a flexible frequency.

–	 Gradual increase in physical activity is the safest 
method for minimizing the risk of injury. The opti-
mum approach is to start with moderate-intensity 
activities, with a progressive increase first in terms 
of activity duration, then in frequency, and finally in 
intensity. This would lead to increased benefits with 
a low incidence of side effects.

–	 Physically inactive people but otherwise healthy 
and asymptomatic may start with light- to moder-
ate-intensity exercise. In the absence of symptoms, 
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Table 3  The sedentary, activity, sleep self-assessment questionnaire for the evaluation and monitoring of the exercise level of the 
individual person
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they should progress gradually as advised by the 
exercise prescription guidelines.

–	 Progression of physical activity over time is not only 
important for more health benefits but also for moti-
vation and adherence.

–	 Active older adults may engage in physical activities 
beyond the identified thresholds.

–	 Consulting an experienced healthcare professional/
practitioner is advisable before increasing the physi-
cal load is recommended for healthy older adults.

Table 4  Statements concluded from the systematic review for each of the movement behaviors identified and their level of evidence

Movement behavior Statements Evidence

Resistance training *Improved muscle strength and physical functioning [23, 24] B

* No effect on quality of life [25] C

*Reduction in Cardiovascular incidents in men [26] C

*Lower risk of all-cause mortality [27] C

* Infrequent serious adverse events [27] D

* Insufficient data to indicate whether age has modified the resistance training impact on health out-
comes [28]
Conclusion: The benefits of resistance training outweigh the harms

D

Balance and * Reduced the falls rate [5] A

functional training * Reduced fall-related fractures [29] C

* Improve physical function and increase physical activity levels B

* No effect on health-related quality of life C

* Infrequent serious adverse events B

* Insufficient data to indicate whether age has modified the balance and functional training impact 
on health outcomes [5]
Conclusion: the benefits of balance and functional training outweighed the potential harms

D

Sedentary behavior * Significant association between greater time spent in sedentary behavior and both higher all-cause 
mortality rates and higher mortality rates from cardiovascular disease [30]

A

*Negatively associated with cognitive function, depression, functional ability, physical activity levels, 
and some domains of quality of life

B

* Breaking up or reducing sedentary behavior has more favorable levels of several critical and important 
health outcomes. Also, may benefit body composition and markers of cardiometabolic risk [31]

C

* Unfavourable health outcomes were most consistently associated with total sedentary behavior and TV 
viewing, whereas there was evidence that computer and Internet use may lead to benefits in cognitive 
function particularly in older adults

C

* Small evidence to indicate that sedentary behavior is related to musculoskeletal pain, injuries or acci-
dents, or fatigue [31]

C

Sleep *Sleep duration of around 7–8 h per day is most favourably associated with critical health outcomes [32] A

*There is “U” shape association between sleep duration and health outcomes B

*Later sleep timing and greater sleep variability are generally associated with more adverse health out-
comes (no thresholds for “late sleep timing” or “large sleep variability” have been identified) [33]

C

*Social jetlag (misalignment of biological and social time) has been related to more adverse health 
outcomes [34]

C

*Weekend catch-up sleep was associated with better health outcomes [33] C

*Regularity in sleep patterns and earlier sleep timing with consistent bedtimes and wake-up times have 
been favorably associated with Health [5]

C

Integrated movement behaviors * Across the 24-h, the composition of movement behaviors is associated with health outcomes [34] A

*Combination of muscle strengthening, balance, endurance, and flexibility exercises minimizes falls risk 
in older adults

A

* The 24-h movement behavior composition has been associated with all-cause mortality, adiposity, 
and cardiometabolic biomarkers

B

* Unfavourable health outcome if time was taken out of the vigorous physical activity to be allocated 
for sedentary or sleep activity, whereas the health outcome gets favorable if the time has been real-
located to vigorous physical activity

D

*Health would also improve if time were taken out of sedentary behavior and reallocated into sleep 
or low physical activity [34]

D
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–	 Multicomponent physical activities integrating many 
types of exercises (strengthening, endurance, and 
balance exercises) are advised.

–	 Injuries and adverse effects during all forms of physi-
cal activity are negligible, however appropriate safety 
practices must be ensured.

–	 Structured and group-based intervention/rehabilita-
tion is advised for improving motivation, reducing 
cost, understaffing, and improving long-term adher-
ence.

–	 The guidelines and physical activities advised should 
be promoted at several levels individual, family, com-
munity, caregivers, technology, and policymakers.

–	 No current recommendations support the use of per-
sonal devices such as wearables

Guidelines
To achieve a healthy 24-h, adults aged 50 years or older 
should:

General elderly population

1.	 Physical activity

1.1 Aerobic training:

–	 Thirty to 60  min a day of moderate-intensity 
aerobic activity at least 5 days/week; or

–	 Fifteen to 30 min a day of high-intensity aerobic 
activity at least 5 days/week; or

–	 an equivalent mix of moderate- and high-inten-
sity aerobic workouts all around the week.

1.2 Resistance training:

–	 Non-consecutive 2 to 3  days a week of resist-
ance training should be recommended.

–	 Each exercise should include 2–3 sets of resist-
ance exercises working on multi-joint exercises 
per major muscle group and of intensity equal to 
70–85% of 1 repetition maximum (1RM).

–	 Performing the muscle strengthening exer-
cises in the positions and forms of real-life daily 
activity movements is prescribed as functional 
strengthening exercises. This type of exercise is 
recommended as well as regular strengthening 
exercises.

1.3 Balance training:

–	 Practicing of 30  min balance endurance exer-
cises 2–3 times a week is recommended.

–	 Combined static and dynamic balance training 
should be practices

2.	 Sedentary behavior:
	 All adults including older adults are advised to 

decrease their sedentary time and push their bodies 
to move as frequently as possible; therefore, the indi-
vidual should:

	 –	 Limit the amount of time spent being seated.
–	 Replace inactive time with any kind of physical 

activity of any intensity (including light intensity)

3.	 Sleep:
–	 Ensure appropriate sleep duration (7–9 h) and sleep 

consistency (good-quality sleep, with going to bed 
and getting up at the same time)

4.	 Integrated behavior:
	 All adults and older adults are advised to practice 

regular frequent multicomponent physical train-
ing exercise that involves a combination of aerobic, 
strengthening, and balance exercises in different lev-
els of intensity. This is besides decreasing the inactive 
time and ensuring good sleep quality.

Elderly people with special conditions

1.	 People with chronic conditions

Among older adults, chronic comorbidities and ill-
nesses such as cancer, obesity, diabetes, cardiovascular, 
hyperlipidemia, and arthritis are the leading causes of 
death and/or disability among older adults [35]. There 
is no direct evidence of specific sedentary behavior for 
these subpopulations. Hence, the evidence for seden-
tary behavior recommendations for general populations 
remains applicable to them [14]. On the other hand, spe-
cial precautions should be considered when offering an 
exercise prescription for those patients with chronic con-
ditions. Table 5 shows the suggested exercise prescription 
modifications and special considerations and physical 
activity recommendations for patients with specific med-
ical conditions.

2.	 Patients at high risk of fragility fracture

•	Strict caution should be practiced when prescrib-
ing moderate (e.g., running, racquet sports, skip-
ping) or high (e.g., drop or high vertical jumps) 
impact exercise for these patients.

•	Safety or efficacy is questionable in individu-
als with a history of fractured vertebrae or Major 
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osteoporotic fracture FRAX score of 15% calcu-
lated by the Egyptian FRAX.

•	The most dangerous movements especially for 
those with vertebral fracture are those that entail 
flexion and twisting of the spine or rapid, repeti-
tive, sustained, weighted, or end range of motion

3.	 Frail adults/older adults

•	Multicomponent exercise program including pro-
gressive resistance training works well for frailty 
fighting.

•	Before prescribing the exercise dose, measuring 
aerobic fitness by cardiopulmonary exercise test-
ing is recommended to determine exercise toler-
ance.

•	Progression or regression of exercise intensity is 
dependent on the person’s tolerance and general 
condition is recommended according to the per-
son’s tolerance and health condition.

•	Resistance training has better results if accompa-
nied by the intake of the proper amount of protein.

•	Specific structured exercise programs such as 
modified tai chi or certain types of yoga could pre-
vent injury from falls.

•	Supervised, group-based exercising protocols 
are advised as they may enhance motivation and 
adherence

•	Homed-based and even bedside exercises are pos-
sible options to promote physical activity in very 
frail old adults.

Table 6 shows a summary, with examples of the Egyp-
tian “Healthy 24-Hour” movement guideline.

Discussion
Preceded only by tobacco use, hypertension, and high 
blood glucose levels, physical inactivity was categorized 
as the fourth leading risk factor for noncommunica-
ble diseases [36, 37], triggering about 41 million deaths 
annually (correspondent to 74% of all deaths globally) 
[38]. New research studies recommend that the structure 
of movement behaviors within a 24-h period may have 
a strong effect on health across the lifespan. Consistent 
with this paradigm of integrated movement behavior, the 
WHO as well as several countries across the world have 
developed “24-h movement guidelines” for different age 
groups. The purpose of this work was to develop “the 
Egyptian 24-h movement guidelines” for adults 50 years 
and older. This document is proposed for use by policy-
makers, health professionals, researchers, and interested 

individuals. Figure  2 shows the logo of the proposed 
national campaign. This 24-h movement guideline is rel-
evant to all Egyptians aged 50 years or older, irrespective 
of gender, socio-economic status, or cultural background. 
The guideline development process adhered to the “Clini-
cal, Evidence-based, Guideline” framework used to 
develop previous national guidelines in Egypt [9].

The principal concept of the developed 24-h movement 
guideline is that the structure of all movement behaviors 
throughout the day is strongly correlated to the individu-
al’s health, and delivers exclusive, evidence-based oppor-
tunities to participate in movement behavior integrations 
that meet the individual’s requirements and personal 
preferences. This comes in agreement with the previ-
ously published 24-h guidelines published by the WHO 
and 8 other health authorities worldwide [14, 15, 17–22]. 
This paradigm represents a major change in the previous 
basic understandings, as it shifts away from focussing on 
a sole movement behavior to the combination of all the 
movement behaviors. In turn, this endorses the growing 
body of evidence advocating that the mix of movement 
behaviors over a 24-h day impacts a wide range of health 
outcomes [39–42].

The disengagement from any form of physical activ-
ity is not only prevalent in Egypt. In fact, it is an inter-
national challenge. Whilst 35% of older adult men and 
55% of women have been reported as physically inac-
tive, more than 40% of the adult European population 
do not engage in any form of physical activity, and only 
8% regularly exercise [43]. Sedentary behavior and physi-
cal inactivity are directly linked to increased prevalence 
of cardiovascular disease [44], obesity, diabetes [45], and 
autoimmune rheumatic diseases [46]. WHO data [8] 
indicate that 86% of deaths in Egypt are due to non-com-
municable diseases (NCDs) mortality, with cardiovascu-
lar disease followed by cancer being the main causes on 
top of the list. This highlights the importance of having a 
national 24-h movement guideline in Egypt, particularly, 
increasing levels of physical activity have been reported 
as a catalyst in the reduction of the above consequences.

In concordance with the earlier published guidelines 
[5, 29], the developed Egyptian 24-h movement guide-
line, revealed similar physical activity components for 
both adults and older adult age groups. Demographic 
data from Egypt reveal that life expectancy at birth for 
men is 68.5  years whereas for women it is 73.2  years. 
Results of a recent study in Egypt revealed that patients 
aged 50 years and older are at higher risk of falling and 
sustaining a fragility fracture [47]. This was the reason 
for including Egyptian adults aged 50 years and older in 
this guideline. However, this guideline may not be appro-
priate for adults aged 50 years or older living with a dis-
ability or a medical condition; these individuals should 
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seek advice from their treating health professional for 
guidance. The guidelines are meant to help in the deci-
sion-making process but do not clarify all uncertainties 
of patient care. Although adopting this guideline can be 
challenging at times; progressing towards any of the tar-
gets identified in this guideline will result in some health 
benefits.

These guidelines stated that enhancing physical activi-
ties among adults and older adults should be promoted at 
different levels. This can be at the individual level, based 
on instinct-individual motivation; or community-based 
(families, friends, caregivers, policy-makers), or health 
professionals (individually or in small groups in generic 
or tailored exercise regimen) to technology (devices that 
assess activity, e-health or m-health solutions, mixed 
reality platform for increasing motivation). A logo (Fig. 2) 
has been developed by the Egyptian Academy of Bone 
and Muscle Health to spread the word and enhance the 
involvement of Egyptian adults and older adults at a 
national level. Evidence-based strategies could enhance 
adherence and monitoring could facilitate success.

In conclusion, there is a large body of evidence for 
the benefits of physical activities for healthy aging, 
and this is expressed in the development of several 
guidelines for different health conditions that stress 

the importance of incorporating physical activities for 
adults and older adults. This is endorsed by the fact 
that promoting physical activity, particularly in older 
adults could be more beneficial as health gains could 
come faster than in other age groups. physical inac-
tivity results in limitations in body functioning and 
mobility and reduces the opportunity for independ-
ent living in later life. Physical activity in both adults 
and older adults, regardless of chronic disease, was 
reported to be associated with delayed physical dis-
ability and the maintenance of independent living. 
The developed Egyptian 24-h movement guideline 
endorses the recommendations for physical activity, 
sedentary behavior, and sleep which should be com-
bined into a single public health domain that incor-
porates movement across the full 24-h day. A national 
campaign should be launched under the title “Moving 
more make your life matter”.
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