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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” (CEQG)
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
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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” (CEQG)
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.

(2024) 51:31
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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].

Abstract and full text articles from
=
e Pubmed, Scopus & Google scholar
=
2]
g
< N=4987
D
=
= 4888 were excluded:
1174 duplicates
3714 by screening of title and
abstracts (studies did not include
é‘) ) | specific methodology, did not
s provide examined population or
g intervention of interest, did not
1] match study design of interest, or
did not report outcome measures of
interest).
v
N=99 articles selected for full text
review
>
=
2
L0
~ 48 studies were excluded as
citations did not provide
Additional studies
identified in evidence matching a PICO
updated literature
search (N=2)
3 J
=
=
<
=
= N=53 articles Analysed

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.

(2024) 51:31
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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.

— DPhysically inactive people but otherwise healthy
and asymptomatic may start with light- to moder-
ate-intensity exercise. In the absence of symptoms,



Page 6 of 16

31

(2024) 51

El Miedany et al. Egyptian Rheumatology and Rehabilitation

S93M/UIW G | ‘ABp/UIW OF [B101 :AUISUSIUI SNOIOBIA J| -
P9M/UIW 00E ‘Aep/Ull 09 [B10) :ALISURIUI 91e19POW §| -
J2UUBW SAIIRAIDSUOD B Ul 2dUaJ3jaid pue 9DUBIS|0] UO Paseq pazi[enplAipul 3¢ Aew uolssaib0id

S9IM/UIUI G/ Z :AUSUSIUI SNOIOBIA J] -
Y99M/UIW 0G| Z:A1ISUSIUI 91RI9POW J| -

Apjoam sawl - ‘(wWnwixew uonnadal | JO 9558-0/) Sa1ISUSIUl ybiy 01 (Winwiixeu
uonnadal | JO 909-0F) SIISUSIUI 31eIdPOW BulAsIyde ‘suoiinadal 7| -8 104 ‘dnoib ajasnul Jofew Jad SaSI24aXa JUIO[-NW Z—| JO S19S £—¢ SPIEMO] 3IOM PINOYS 35I219x3 Bulules} 9dURISISaI PaUBISIp-||om v

[#71],53yB1om bunyi pue ‘butuun ‘sdunf jo adAy Aue sapnpdul sajdwex3 ‘yibuans pue yimoib suogq aouwold 1eyy
S9UOQ 31 UO 22104 UOISUS] 4o 1oedull Ue 9onpoid Sa1lIAIE BUIUSYIBUSIIS-2UOg "W1SAS [e19[3%s 2yl dn axew 1yl sauoq ul sails dyidads Jo yibualls ayl asealdul 01 paubisap Ajuewd Alanoe [edisAyd,

[71],5303fqo

J2U10 JO JUSWIUOIIAUD 33 ‘UOROWI-J|3S AQ Pasned [[nwis Buizl|igeisap 4o Aems |einjsod woly sabuajieyd pueisyiim o) AHjige s,[enplaipul ue 3Aoiduil 03 paubisap aie 1ey) s351243%3 DIWBUAP pue d1jels,

pauiaya1d S| yaam e skep g Aep Jad ulw € :uoneing

Ulw Q| 35e3] 18 Joj A|SNoNUIUOD SUOP 34 0} pUB 1kl 1eay ay3 Sasealdul 1eyl Alande ay| :adAL
UMOP-|002 JO UIW G U3Y1 3SI24a%3 SNOJODBIA 910W ‘dNn-Wiem JO Ul G :AlSUaiu|

399M B saull} G 1sea) Je :Aouanbaig

[71],BuIA21g pue ‘Butwims ‘Butuuny ‘Bupyjem
apnjoul sajdwexd 'ssauly A1oielidsalolpied saroidull—ALAIDR 92URINPUS P3|[ed 0S|e—ALIAIIDE DIqOI3Y "W JO polad PauleIsNs e 10 JaUUeU JIWYIAYS B Ul 9A0W $3|2snu 9b1e| 5,Apog ay1 YdIym ul AYARDY,

(Yyoeal pue
awin|oA ssaiboid)
ssa1b01d

WN|oA

welboid
351D19%3 adUR
-151534 e JO 9|dwiex3

AuAioe bul
-usyibusns-suog

Buiurel) adueleg

weiboid Al
-Al}J€ D|qOJ9e U JO
s|dwex3

Auanoe
|ea1sAyd d1qosay

{(;PuBy 1BYM) 512193 JO 9dAL

Kep/y 6L JPM/S3UN €~ Ul 09 JSSM/UIW 0S 1 -0L JP3M/UIW 00€-0S5 L
dass AMJIge [PUOIIDUNY pUB SDUE|eg Alsuaiu| SnoJOBIA AJIsuaiu| 1eI9pOo

8-, 9-G = >0

A1Isua1ul sNoIobIp AJIsuaiul 21eI9POIN Ausuaiuriybn Kleyuapas

SLIIN9< SIIN 9-€ SIAN6T-9'L SIAINGS'L>

(;6uo| moy)
(suoneinp) awi|
(01-0

SYA) 9|eds bojeue
|eNSIA :oAR|oY
(L3W) 1uajeAInba
oljogelsw :buisn
2INSeIW 21N|0SqY

UBWISSasSe Asuiul ANARDe [eaIsAyd (piey moy) ANsusiul

399M B sAep 210w 1o € 399M B sAep 210w 1o € 599M B sAep 210w 1o 7

Sa1lANDR JusUOdWodN|N A)|Iqy [euonDUNy pUR 9dUBjEg Butuayibuans spsniy

pujwnnoea aced

MO[s e Je bupjjem ‘Buiues|d Jo
Bunsnp ‘awioy ay3 punose
Buirow ‘dn Bujpuesls ‘eay Jo
dn> e 1o pag ay) Bupey

Sseu1Y J0J BuIdURP ||eG100} IO SIuUR] $31buls Bbulked
‘BuiwIms ||y e uo 1o Buipl ax1q Isey ‘Butuunl ‘sye [erieu ‘so1qoiay

sluual sa|gnop buikeld ‘ssauy 1oy

Buiduep ‘bulpll 9319 ‘Yieay 1of Buiy{|em ‘sD1qoIae Ja1ep umop BulA| Jo ‘Butul|pal ‘buimis

(Yieauq ioj Aqer
Buisned 1NOYIM SPIOM M) B URY1 210U ABS 01 9|Ge 37 10U |[IM UOoSIad ued Inq ‘Buls 10u ued uosiad ay1 A|duis) uiem |99y pue
9Y3) S189G1IBAY ISB) YUM IRy pue Ise) Buiyiealq ay ayew (I 91eJ 143y dY) 3sleJ pUE J1se) Bulyieaiq a3ew [|IA\

umop BulA| 1o 2insod BulA| 1o ‘Buiuipal ‘bun
Bus ueyy Jayies Bulnow  -)IS e Ul 9|Iym Joineyaq bupiem Auy
Aysuaiurybi KIeyuspas

AJsuaiul snoIobIp A1Isua1ul S1eISPOIN

YSlJ J0/pUe Wiey anpun Inoyim Aydeded
[UOIIDUNY PUB Y1[eay 03 S1Yauaq aAIssaiboid saonpoid pue ainypuadxe AB1sua Buiisal puoAag pue aA0ge 2in3ipuadxa ADISUS [BIIURISNS S24INbaJ eyl s32sNW [e1319¥s Ag padnpoid Juswanrow Apog Auy

paJinbai si ainupusdxs ABJsUS SDSNW [BWIUIW SB UIRJ1 JO ‘SNQ 4ed AQ Buljaael) pue 4sindwiod e buisn ‘Buipess ‘A | buiyoiem ‘Bunis ‘umop bulA| buidss|s sie Aip1uspss PaIspISUOD SSNIADY

(¢ U140 MOH)
AKouanbaiy

sajdwex3

uonuyag

AuAnoe [edisAyd

Aunnoe [edisAyd

101ARYSq A1RIUSPIS

saiAnde Ajiep auiaseq 1dadxa ANAnde oN

Auanoeu jedisAyd

yiesy uiejuew pue
aj0woid 01 bujulely aduejeq pue ‘A1jIgIXaY4 ‘'9dUBISISa ‘DIGOIe JO UOIPUIGUIOD € Ul 9bebud pinoys synpe Jap|Q "uolssalboid pue ‘auwn|oA ‘(1 114) 9dA ‘D ‘Aysuaiul ‘Aousnbaiy
JO SWIDL U 3JA1S PazI[eNPIAIPUI PUR D11BWIRISAS B Ul paubisap aq pinoys weiboid A1iainoe [edisAyd ay] 'synpe Jap|o pue synpe Joj uondiosaid 9s101axa ay3 Jo suoiuysg g djqel



El Miedany et al. Egyptian Rheumatology and Rehabilitation (2024) 51:31 Page 7 of 16

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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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]
* No effect on quality of life [25]
*Reduction in Cardiovascular incidents in men [26]
*Lower risk of all-cause mortality [27]
* Infrequent serious adverse events [27]

O O N N N @

* 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

Balance and * Reduced the falls rate [5] A

functional training * Reduced fall-related fractures [29] @
* 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 D
on health outcomes [5]
Conclusion: the benefits of balance and functional training outweighed the potential harms

Sedentary behavior * Significant association between greater time spent in sedentary behavior and both higher all-cause A
mortality rates and higher mortality rates from cardiovascular disease [30]
*Negatively associated with cognitive function, depression, functional ability, physical activity levels, B

and some domains of quality of life

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

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

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

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]
*Social jetlag (misalignment of biological and social time) has been related to more adverse health C
outcomes [34]
*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 ~ C
been favorably associated with Health [5]

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 A
in older adults

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

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

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

they should progress gradually as advised by the — Active older adults may engage in physical activities
exercise prescription guidelines. beyond the identified thresholds.

— DProgression of physical activity over time is not only — Consulting an experienced healthcare professional/
important for more health benefits but also for moti- practitioner is advisable before increasing the physi-

vation and adherence. cal load is recommended for healthy older adults.
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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).

— DPerforming 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.

(2024) 51:31
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— 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.

o Safety or efficacy is questionable in individu-
als with a history of fractured vertebrae or Major



Page 10 of 16

(2024) 51:31

El Miedany et al. Egyptian Rheumatology and Rehabilitation

Aep/uiwi Q| 1se3) 1e
sam/sAep 7 <:welboid 3|qIxal4 4

Aep/uiui Q| 1se9] 1e
3aam/sKep ¢ <:uelboid a|qixal4 4

35e3SIP SAD UM siuaned ul
Bululely 3sDIXS SNOIODIA 210490
PaPUSWILLIODRI SI BUISY SSANS,
uopedIpne|d 01

QW1 PUSIXD 01 UOISSIS DB 9dUR
-19|01 ujed 031 paywi| 39 p|NoYs
9SI1249X3 ‘DSISIP DAISN|IIO IB|NDSRA
|esayduad yim syuaned o4,
Kep/uiwi Q| 1se3) 1e

yoamy/sAep 7 <:uelboid 9|qixa|4y

ENb)

-19xa a1 210j2q (7/|0WW §°G) 1P
/Bul 001 UeYL SS9 SI [9A3] 9500N|H
poo|q INOA JI s31RIPAYOQIED DXE],
ENBRIEXE]

3y} Jayje pue ‘Bulnp ‘210439 3sop
UOoeDIPaW 3Y3 3seaidep ‘Adeisyy
ulinsul BulAieal st uosiad syl Jl,
AJAIRDE JO

SINOQ U99M13q SDIGOIE JO SAep

suonadal §1-0| Jo

195 | <'9S12I9X3 01 -8 SAep
SAIINIISUOD-UOU UO %99M Jad
92IM] A1IsU1U| SNOIODIA 01 218
-19poul 18 BujUle} 9DUPRISISDY,
[elle[JJEIM

AYSUSP [eJBUIW

2UO0Q PUB 3SNW Ue3| ulelulew

djay 01 pouad ssoj ybram buunp

Ajje1oadsa ‘suonnadal G101 Jo
195 | Z'251219%2 0 —8 SAep
SAIINJISUOD-UOU UO 3aaMm Jad
92IM1 A1Isua1ul SNoJOBIA 01 918
-J9pow 1e Bujules} 9oURISISIY
S21qolay

suonnadal 7|-8 Jo

195 | Za5219%3 (-8 SAep
SAIINDISUOD-UOU UO 399M Jad
92IM1 A1IsUa1U] SNOIODIA 01 918
-J9pOW 18 BujuleIl 9DURISISDY
SAIIND3SUOD

-uou “aam/sKep g Z asiD1axa
3ppsnw buiuayibuans 4
[elelJE]

Aep/uiwi Q| 1sea) e

S9am/sAep 7 Z:welboid 9|gIxa|4x
suonnadal §1-01 Jo

195 | Z/a5219%3 (-8 SAep
SAIINDISUOD-UOU UO 399M Jad
921M1 A1IsUa1U] SNOIODIA 01 918
-J9pow 1e Bujules) 90URISISIY

Kep/uiwi 09-0€

3IM/UIW OOE Z 01 $Sa1D0.d
NECTUVVITY
051 JO [e301 € 01 ABp/UILL OE—0L

Aep/uiwi 09-0¢

YoM /UIW OOE < 01 SS21601d
FEEI

91RISPON

SNOJIODBIA 01 D1RISPOIN

21eI9pON

9ouewlopad deipied

9OUBYUD 01 3}99M/SAep G < ejwapidipadAy

fusaq0

skep /-G

sAepyaam ay} ||e A|qelajld
skep /-G

95e3SIP Je|NdSenolp
-1ed/UOISUSLIRdAH

SAIINDISUOD 7 UBY] 2IOW ONx SOIOIBY  /UIW 0G| [B101 O3 Kep/ulul Q-0 | SNOJIODIA 01 1RISPOIN 39IM/SKep /—€ || SN|lPW S213geIg
Kep/uiwi Q| 1se3) 1e
3oam/sAep g Z:weiboid s|qIxs|4y 399M/UIW G/ [P0} O}
AN Kep/Uiw g Z:A1sUaiul SNOIOBIA suonnadal  yeam/sAep ¢ Z:A1Ssuaiul SNoJOBIA
-D3SUOD-UOU %93M/SABP 7 < 3SID 393M/UIW 0G| [BIO} O} G1-01 JO 135 | Z'sa51219%X 01 -8 NEEI
-19X 9psnw bujuayibuang, so1qosdy  Aep/ulul O€ Z:ASUIUL 91RISPON SNoJIOBIA 0} 91RISPOIN /5Aep G Z:A1ISUSLU| 91RISPON  SHNPEe 19p|o AY1eaH
sdil adAL awi) Aysuayu| A>uanbaiy

SUOIIIPUOD [BDIPaW DY15ads Yiim Siuaiied Jof SUOIIPpUSLIWOI) ANAIDR [BDISAYd pue SUOIIelapIsuod [e1dads pue suoiedyipoul uondinsaid as10ioxg g ajqel



Page 11 of 16

(2024) 51:31

El Miedany et al. Egyptian Rheumatology and Rehabilitation

papaau se
951249%3 bulinp UabAxo asn

uonduny anoiduw pue

uted julof snLYeoaISO LIS e
ued $3512Ja%a bulusyibuans

QUII| J9MO| PUP DIQOIBY/ 4
Kep/uiwi Q| 1se3) 1e

S9am/sAep 7 <:welbold 3|gIxa|4,
AAnoe

|ea1sAyd paseq-diienbe 1o pueT,

Ss][e[JEIVA

($99M 71 -9 J9A0 Ajjensn)
weJboid uoneljigeyal Alreuow
-ind ay1 jJo 1ied e se Ajjensn

suonnadal §1-Q1 Jo

195 | <!25219%3 (-8 SAep
SAIIND3SUOD-UOU UO }oam 1ad
92IM1 A1Isua1ul SNoJOBIA 01 318
-12pOoW 18 BUIUIRIY 3DURISISDY,
Ea]le[sJENM

sead uon

-BDIPaWl I01e|IPOYDUOI] S YUM
9PIDUI0D O} pawll} 3 O]
Aep/uiui g

99M/UIUI 0§ | P10} 03 Aep
JUIW Q€ O} pa1eI9|0] Se Bbulsealdu|
Aepyuiw Q| 4O SINOQ 1OYS

31eI3POIN

pauliojap 1o
[EUOIDUNYSAD J1 1yDI| AISA
S1e1apow 03 1ybI7

39aM/sKep /-G 9seasip Aleuowl|nd

$99m/sKep G—¢ SHUYUY

sdiL

adAL

awiy

JSTHIEMT]]

£>uanbaiy

(panunuod) g aqer



El Miedany et al. Egyptian Rheumatology and Rehabilitation

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

(2024) 51:31
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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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Fig. 2 The logo of the proposed national campaign in Egypt:
Movement is a blessing “4S_» 4S sl composed of 4 s (strong, step, sit,
and sleep)

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

(2024) 51:31
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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”

Abbreviations

BMD  Bone mineral density

FRAX  Fracture Risk Assessment

NCDs  Non-communicable diseases

PICO Population, Intervention, Comparator and Outcomes
RCT Randomized controlled trials

WHO  World Health Organization

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/543166-024-00259-4.

Additional file 1: Supplement 1. Self-reported sedentary, physical activity
and sleep quality assessment questionnaire for the evaluation and moni-
toring of the exercise level of the individual person.

Acknowledgements
Not applicable

Authors’ contributions
All the authors contributed to the manuscript. All authors read and approved
the final manuscript.

Funding
All authors declare that they did not receive any kind of funding.

Availability of data and materials
Available upon reasonable request.

Declarations

Ethics approval and consent to participate

The Clinical, Evidence-based, Guidelines (CEG) initiative protocol was
approved by the local ethical committee. Ethical approval code: 34842/8/21,
ethical board Tanta University.

Consent to participate
Not applicable.

Consent for publication
Not applicable.


https://doi.org/10.1186/s43166-024-00259-4
https://doi.org/10.1186/s43166-024-00259-4

El Miedany et al. Egyptian Rheumatology and Rehabilitation

Competing interests
Prof. Safaa Mahran and Yasser El Miedany are from the editorial board of the
journal. All other authors declare that they have no competing interests.

Author details

!Canterbury Christ Church University, Canterbury, England, UK. 2Darent Val-
ley Hospital, Kent, England. *Institute of Medical Science, Canterbury Christ
Church University, Canterbury, UK. “Community and Public Health, Ain Shams
University, Cairo, Egypt. °Physical Medicine, Rheumatology and Rehabilitation,
Assiut University, Assiut, Egypt. ®Lecturer Physical Medicine, Rheumatology
and Rehabilitation, Alexandria University, Alexandria University, Alexandria,
Egypt. ’H. senior Clinical Lecturer, King's college, London, United Kingdom.

Received: 14 March 2024 Accepted: 18 May 2024
Published online: 10 June 2024

References

1.

Janssen | (2012) Health care costs of physical inactivity in Canadian
adults. Appl Physiol Nutr Metab 37:803-806. https://doi.org/10.1139/
h2012-061

Warburton DE, Nicol C, Bredin SS (2006) Health benefits of physical activ-
ity: the evidence. Can Med Assoc J 174:801-809. https://doi.org/10.1503/
cmaj.051351

Gill TM, Williams CS, Tinetti ME (1995) Assessing risk for the onset of func-

tional dependence among older adults: the role of physical performance.

J Am Geriatr Soc 43:603-609

Luo L, CaoY, HuY,Wen S, Tang K, Ding L, Song N (2022) The associations
between meeting 24-Hour Movement Guidelines (24-HMG) and self-
rated physical and mental health in older adults-cross sectional evidence
from China. Int J Environ Res Public Health 19(20):13407. https://doi.org/
10.3390/ijerph 192013407

The rights and wellbeing of older persons in Egypt. https://arabstates.
unfpa.org/sites/default/files/pub-pdf/country_profile_-_egypt_27-10-
2021_0.pdf Accessed on 7 Mar 2024

El Miedany Y, Mahran S, Elwakil W (2023) One musculoskeletal health:
towards optimizing musculoskeletal health in Egypt—how to be a bone
and muscle builder by the Egyptian Academy of Bone Health and Meta-
bolic Bone Diseases. Egypt Rheumatol Rehabil 50:33. https://doi.org/10.
1186/543166-023-00199-5

Abdelkawy K, Elbarbry F, EI-Masry SM, Zakaria AY, Rodriguez-Pérez C, EI-
Khodary NM (2023) Changes in dietary habits during Covid-19 lockdown
in Egypt: the Egyptian COVIDiet study. BMC Public Health 23(1):956.
https://doi.org/10.1186/512889-023-15777-7

WHO report on physical activity profile in Egypt (2022) https://cdn.who.
int/media/docs/default-source/country-profiles/physical-activity/physi
cal-activity-egy-2022-country-profile.pdf?sfvrsn=50db9547_5&downl
oad=true. Accessed on 7 Mar 2024

El Miedany Y, Abu-Zaid MH, El Gaafary M et al (2022) Egyptian guidelines
for the treatment of Rheumatoid Arthritis — 2022 update. Egypt Rheu-
matol Rehabil 49:56. https://doi.org/10.1186/543166-022-00153-x
Liberati A, Altman DG, Tetzlaff J et al (2009) The PRISMA statement for
reporting systematic reviews and meta-analyses of studies that evaluate
health care interventions: explanation and elaboration. Ann Intern Med
151:W65-94

. Schardt C, Adams MB, Owens T, Keitz S, Fontelo P (2007) Utilization of

the PICO framework to improve searching PubMed for clinical questions.
BMC Med Inform Decis Mak 2007(7):16

Leclercq E, Leeflang MM, van Dalen EC, Kremer LC (2013) Validation of
search filters for identifying pediatric studies. J Pediatr 162:629-634
OCEBM Levels of Evidence Working Group (2011) The Oxford levels of
evidence 2. Oxford Centre for Evidence-Based Medicine, Oxford, UK

Bull FC, Al-Ansari SS, Biddle S et al (2020) World Health Organization 2020
guidelines on physical activity and sedentary behaviour. Br J Sports Med
54:1451-1462

Physical Activity (2018) Guidelines for Americans, 2nd edition. U.S.
Department of Health and Human Services. Physical Activity Guidelines
for Americans, 2nd edition. Washington, DC: U.S. Department of Health
and Human Services; https://health.gov/sites/default/files/2019-09/Physi
cal_Activity_Guidelines_2nd_edition.pdf. Accessed 30 April 2024

(2024) 51:31

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Page 150f 16

. Canadian Society for Exercise Physiology (2011) Canadian Physical Activ-

ity Guidelines and Canadian Sedentary Behaviour Guidelines. http://
www.csep.ca/en/guidelines/read-the-guidelines

. Rutten A & Pfeifer K (2016) National Recommendations for Physical Activ-

ity and Physical Activity Promotion FAU University Press. https://opus4.
kobv.de/opus4-fau/home

. Department of Health, Physical Activity, Health Improvement and Protec-

tion Start Active, Stay Active:A report on physical activity from the four
home countries'Chief Medical Officers. London: Department of Health,
Physical Activity, Health Improvement and Protection; 2011. https://www.
sportengland.org/media/2928/dh_128210.pdf

. Brown WJ, Moorhead GE, Marshall AL (2005) Choose Health:Be Active:a

physical activity guide for older Australians. Commonwealth of Australia
and the Repatriation Commission, Canberra

Weggemans RM, Backx FJG, Borghouts L, Chinapaw M, Hopman MTE,
Koster A et al (2018) Committee Dutch Physical Activity Guidelines 2017.
The 2017 Dutch Physical Activity Guidelines. Int J BehavNutr Phys Act
15(1):58

Ministry of Health Guidelines on Physical Activity for Older Peo-

ple (aged 65 years and over) Wellington: Ministry of Health; 2013.
https://www.health.govt.nz/publication/guidelines-physical-activ
ity-older-people-aged-65-years-and-over.

Misra A, Nigam P, Hills AP, Chadha DS, SharmaV, Deepak KK et al (2012)
Physical Activity Consensus Group. Consensus physical activity guidelines
for Asian Indians. Diabetes TechnolTher 14(1):83-98

Mufoz-Martinez FA, Rubio-Arias J, Ramos-Campo DJ, Alcaraz PE (2017)
Effectiveness of Resistance circuit-based training for maximum oxygen
uptake and upper-body one-repetition maximum improvements: a sys-
tematic review and meta-analysis. Sports Med 47(12):2553-2568. https://
doi.org/10.1007/540279-017-0773-4

Lai C-C, Tu Y-K, Wang T-G, Huang Y-T, Chien K-L (2018) Effects of resistance
training, endurance training and whole-body vibration on lean body
mass, muscle strength and physical performance in older people: a
systematic review and network meta-analysis. Age Ageing 47(3):367-373.
https://doi.org/10.1093/ageing/afy009

El-Kotob, R, Ponzano, M., Chaput, J.-P, Janssen, I, Kho, M.E,, Poitras, V.J,,

et al. (2020) Resistance training and health in adults: an overview of
systematic reviews. Appl. Physiol. Nutr. Metab. 45(10 Suppl. 2): this issue.
https://doi.org/10.1139/apnm-2020-0245

Saeidifard F, Medina-Inojosa JR, West CP, Olson TP, Somers VK, Bonikowske
AR et al (2019) The association of resistance training with mortality: a
systematic review and meta-analysis. Eur J Prev Cardiol 26(15):1647-1665.
https://doi.org/10.1177/2047487319850718

Liu CJ, Latham N (2010) Adverse events reported in progressive resistance
strength training trials in older adults: 2 sides of a coin. Arch Phys Med
Rehabil 91(9):1471-1473. https://doi.org/10.1016/j.apmr.2010.06.001

Ross R, Chaput JP, Giangregorio LM, Janssen |, Saunders TJ, Kho ME,
Poitras VJ, Tomasone JR, El-Kotob R, McLaughlin EC, Duggan M, Carrier

J, Carson 'V, Chastin SF, Latimer-Cheung AE, Chulak-Bozzer T, Faulkner G,
Flood SM, Gazendam MK, Healy GN, Katzmarzyk PT, Kennedy W, Lane

KN, Lorbergs A, Maclaren K, Marr S, Powell KE, Rhodes RE, Ross-White A,
Welsh F, Willumsen J, Tremblay MS (2020) Canadian 24-Hour Movement
Guidelines for Adults aged 18-64 years and Adults aged 65 years or older:
an integration of physical activity, sedentary behaviour, and sleep. Appl
Physiol Nutr Metab 45(10 (Suppl. 2):S57-5102. https://doi.org/10.1139/
apnm-2020-0467

Sherrington C, Fairhall NJ, Wallbank GK, Tiedemann A, Michaleff ZA, How-
ard K et al (2019) New Cochrane review assesses the benefits and harms
of exercise for preventing fall s in older people living in the community.
Saudi Med J 40(2):204-205

Saunders TJ, Mclsaac T, Douillette K, Gaulton N, Hunter S, Rhodes R

et al (2020) Sedentary behaviour and health in adults: an overview of
systematic reviews. Appl Physiol Nutr Metab. https://doi.org/10.1139/
apnm-2020-0272

2018 Physical Activity Guidelines Advisory Committee (2018) 2018 Physi-
cal Activity Guidelines Advisory Committee Scientific Report, Washing-
ton, DC, USA. https://health.gov/sites/default/files/2019-09/PAG_Advis
ory_Committee_Report.pdf Accessed on 8 Mar 2024

Chaput JP, Dutil C, Featherstone R, Ross R, Giangregorio LM, Saunders

TJ et al. (2020) Sleep duration and health in adults: an overview of


https://doi.org/10.1139/h2012-061
https://doi.org/10.1139/h2012-061
https://doi.org/10.1503/cmaj.051351
https://doi.org/10.1503/cmaj.051351
https://doi.org/10.3390/ijerph192013407
https://doi.org/10.3390/ijerph192013407
https://arabstates.unfpa.org/sites/default/files/pub-pdf/country_profile_-_egypt_27-10-2021_0.pdf
https://arabstates.unfpa.org/sites/default/files/pub-pdf/country_profile_-_egypt_27-10-2021_0.pdf
https://arabstates.unfpa.org/sites/default/files/pub-pdf/country_profile_-_egypt_27-10-2021_0.pdf
https://doi.org/10.1186/s43166-023-00199-5
https://doi.org/10.1186/s43166-023-00199-5
https://doi.org/10.1186/s12889-023-15777-7
https://cdn.who.int/media/docs/default-source/country-profiles/physical-activity/physical-activity-egy-2022-country-profile.pdf?sfvrsn=50db9547_5&download=true
https://cdn.who.int/media/docs/default-source/country-profiles/physical-activity/physical-activity-egy-2022-country-profile.pdf?sfvrsn=50db9547_5&download=true
https://cdn.who.int/media/docs/default-source/country-profiles/physical-activity/physical-activity-egy-2022-country-profile.pdf?sfvrsn=50db9547_5&download=true
https://cdn.who.int/media/docs/default-source/country-profiles/physical-activity/physical-activity-egy-2022-country-profile.pdf?sfvrsn=50db9547_5&download=true
https://doi.org/10.1186/s43166-022-00153-x
https://health.gov/sites/default/files/2019-09/Physical_Activity_Guidelines_2nd_edition.pdf
https://health.gov/sites/default/files/2019-09/Physical_Activity_Guidelines_2nd_edition.pdf
http://www.csep.ca/en/guidelines/read-the-guidelines
http://www.csep.ca/en/guidelines/read-the-guidelines
https://opus4.kobv.de/opus4-fau/home
https://opus4.kobv.de/opus4-fau/home
https://www.sportengland.org/media/2928/dh_128210.pdf
https://www.sportengland.org/media/2928/dh_128210.pdf
https://www.health.govt.nz/publication/guidelines-physical-activity-older-people-aged-65-years-and-over
https://www.health.govt.nz/publication/guidelines-physical-activity-older-people-aged-65-years-and-over
https://doi.org/10.1007/s40279-017-0773-4
https://doi.org/10.1007/s40279-017-0773-4
https://doi.org/10.1093/ageing/afy009
https://doi.org/10.1139/apnm-2020-0245
https://doi.org/10.1177/2047487319850718
https://doi.org/10.1016/j.apmr.2010.06.001
https://doi.org/10.1139/apnm-2020-0467
https://doi.org/10.1139/apnm-2020-0467
https://doi.org/10.1139/apnm-2020-0272
https://doi.org/10.1139/apnm-2020-0272
https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf
https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf

El Miedany et al. Egyptian Rheumatology and Rehabilitation

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

systematic reviews. Appl. Physiol. Nutr. Metab 45(10 Suppl. 2). https://doi.
org/10.1139/apnm-2020-0034

Chaput J-P, Dutil C, Featherstone R, Ross R, Giangregorio LM, Saunders

TJ et al (2020) Sleep timing, sleep consistency, and health in adults: a
systematic review. Appl Physiol Nutr Metab. https://doi.org/10.1139/
apnm-2020-0032

Janssen |, Clarke AE, Carson V, Chaput JP, Giangregorio LM, Kho ME, et al.
(2020) A systematic review of compositional data analysis studies exam-
ining associations between sleep, sedentary behaviour, and physical
activity with health outcomes in adults. Appl. Physiol. Nutr. Metab 45(10
Suppl. 2): https://doi.org/10.1139/apnm-2020-0160

Kochanek KD, Murphy SL, Xu J, Arias E (2014) Mortality in the United
States, 2013. NCHS Data Brief 178:1-8

Lee I-M, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT (2012)
Effect of physical inactivity on major noncommunicable diseases
worldwide: an analysis of burden of disease and life expectancy. Lancet
380(9838):219-229

WHO. Global status report on noncommunicable diseases (2014) World
Health Organization. https://www.who.int/publications/i/item/97892
41564854. Accessed 9 Mar 2024

World Health Organization (2009)'Global health risks : mortality and
burden of disease attributable to selected major risks. World Health
Organization. https://iriswho.int/handle/10665/44203. Accessed 9 March
2024

WHO. Physical activity. https://www.who.int/news-room/fact-sheets/
detail/physical-activity Accessed on 9 Mar 2024

Chastin SFM, Palarea-Albaladejo J, Dontje ML, Skelton DA (2015) Com-
bined effects of time spent in physical activity, sedentary behaviors and
sleep on obesity and cardio-metabolic health markers: a novel composi-
tional data analysis approach. PLoS One 10(10):e0139984

McGregor DE, Carson V, Palarea-Albaladejo J, Dall PM, Tremblay MS, Chas-
tin SFM (2018) Compositional analysis of the associations between 24-h
movement behaviours and health indicators among adults and older
adults from the Canadian health measure survey. Int J Environ Res Publ
Health 15(8):1779

Nikitas C, Kikidis D, Bibas A, Pavlou M, Zachou Z, Bamiou DE (2022) Rec-
ommendations for physical activity in the elderly population: a scoping
review of guidelines. J Frailty Sarcopenia Falls 7(1):18-28. https://doi.org/
10.22540/JFSF-07-018

(2014) European Commmision Eurobarometer on Sport and Physical
Activity. Brussels. http://europa.eu/rapid/press-release_ MEMO-14-207_el.
htm

Warren TY, Barry V, Hooker SP, Sui X, Church TS, Blair SN (2010) Sedentary
behaviors increase risk of cardiovascular disease mortality in men. Med
Sci Sports Exerc 42:879-885

Hu FB, Li TY, Colditz GA, Willett WC, Manson JE (2003) Television watching
and other sedentary behaviors in relation to risk of obesity and type 2
diabetes mellitus in women. JAMA 289:1785-1791

Pinto AJ, Roschel H, de S&Pinto AL, Lima FR, Pereira RMR, Silva CA et al
(2017) Physical inactivity and sedentary behavior: Overlooked risk factors
inautoimmune rheumatic diseases? Autoimmun Rev 16(7):667-674

El Miedany Y, El Gaafary M, Gadallah N, Mahran S, Fathi N, Abu-Zaid

MH, Tabra SAA, Shalaby RH, Abdelrafea B, Hassan W, Farouk O, Nafady

M, Ibrahim SIM, Ali MA, Elwakil W (2023) Incidence and geographic
characteristics of the population with osteoporotic hip fracture in Egypt-
by the Egyptian Academy of Bone Health. Arch Osteoporos 18(1):115.
https://doi.org/10.1007/511657-023-01325-8. Erratum.In:ArchOsteopo
r0s.2024;19(1):14

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

(2024) 51:31

Page 16 of 16


https://doi.org/10.1139/apnm-2020-0034
https://doi.org/10.1139/apnm-2020-0034
https://doi.org/10.1139/apnm-2020-0032
https://doi.org/10.1139/apnm-2020-0032
https://doi.org/10.1139/apnm-2020-0160
https://www.who.int/publications/i/item/9789241564854
https://www.who.int/publications/i/item/9789241564854
https://iris.who.int/handle/10665/44203
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://doi.org/10.22540/JFSF-07-018
https://doi.org/10.22540/JFSF-07-018
http://europa.eu/rapid/press-release_MEMO-14-207_el.htm
http://europa.eu/rapid/press-release_MEMO-14-207_el.htm
https://doi.org/10.1007/s11657-023-01325-8

	The development of the Egyptian 24-h movement guidelines for adults aged 50 years and older: an integration of sleep, sedentary behavior, and physical activity by the Egyptian Academy of Bone and Muscle Health
	Abstract 
	Background 
	Results 
	Conclusion 

	Background
	Methodology
	Study design
	Ethical aspects
	Core team
	Literature review team
	Inclusion criteria
	Exclusion criteria

	Results
	Review of the literature
	Targeted population and guidelines development process
	Results of the systematic review
	The exercise prescription
	Baseline assessment and goal setting
	Statements

	The Egyptian 24-h movement guidelines
	Overarching principles
	Guidelines
	General elderly population
	Elderly people with special conditions


	Discussion
	Acknowledgements
	References


