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ABSTRACT

The objective of this systematic review and meta-Analysis is to examine
the effects of different exercise training on lipid profiles in older adults. A
database search was performed (PubMed, Scopus, Web of Science and
Google Scholar) to identify controlled clinical trials in English language. The
mean difference (MD) with 95% confidence intervals (Cls) and overall effect
size were calculated for all comparisons. The PEDro scale was used assess
the methodological quality. Thirteen studies were included in the review. The
meta-analysis found a significant effect of exercise training on Triglycerides
TG in the elderly (difference in means=11.56; Z=2.51; p=0.01; 1°’=97%) and
a significant effect of exercise training on Total Cholesterol TC in the elderly
(difference in means=14.33; Z=4.13; p=0.00; 1’=88%) and a significant
effect of exercise training on High-Density Lipoprotein (HDL) in the elderly
(difference in means=3.41; Z=2.80; p=0.00; 1°’=92%) and a significant effect of
exercise training on Low-Density Lipoprotein (LDL) in the elderly (difference
in means=12.74; Z=3.33; p=0.00; 1°’=91%). This systematic review and meta-
analysis found that the elderly can improved their lipid profiles by participating
in aerobic and combined exercise training programs. Further studies on the
physiologic effects of exercise training on lipid profiles are needed.

ISSN 2663-8851/Copyright © 2022, Asian Association for Frailty and Sarcopenia and Taiwan
Association for Integrated Care. Published by Full Universe Integrated Marketing Limited.

1. INTRODUCTION

forms of dyslipidemia may include low values
(typically of HDL-C).” Dyslipidemia is associated

The lipid profile is defined as the relationship
between the blood concentrations of total cholesterol
(TC), high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), and
triglycerides (TG)." These biomarkers display
physiological functions of serum lipid and cellular
lipid interactions and assist in clinical decision
making and authenticated risk type. As dyslipidemia
is an alteration of the profile corresponding to
abnormal blood levels of TG and/or cholesterol-
carrying lipoproteins affecting one or all of the
subfractions of blood lipids. Characteristically,
these levels are abnormally high, although some
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with cardiovascular disease.’ A clear relationship
exists between coronary artery disease (CAD) risk
and elevated blood lipid and lipoprotein levels, and
it seems physical inactivity is a major contributing
factor to the changes in blood lipid and lipoproteins.
However present information now supports the
concept that lipids and lipoproteins may play a larger
role in the development of multiple chronic diseases,
not just atherosclerosis and CAD.** Elevated blood
lipid and lipoprotein levels are known to have various
roles in the pathogenesis of the metabolic syndrome
(MetS), insulin resistance, type 2 diabetes, and
sarcopenia.®’ Lipids and lipoproteins as risk factors
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for CVDs in the elderly increase with age.® Changes
in circulating CVD markers are good indicators of the
ideal impacts of training on cardiovascular health.” A
few examinations have indicated that the grown-ups
with low degrees of HDL-C have a high risk of CVDs"
and LDL-C was significantly correlated with CVDs and
mortality."" Observational studies comparing inactive
and active groups confirm that exercise training
optimally decreases blood lipids."*" In some studies,
ultra-endurance athletes had lower concentrations of
LDL-C, higher concentrations of HDL-C, TC, and TG
compared with a matched group.'

Several meta-analyses of exercise have reported
that changes in lipid and lipoprotein levels of
elderly subjects were related to exercise intensity or
volume. But this systematic review and meta-analyses
compare different types of exercises. On the basis
of this hypothesis, a systematic review on this topic
is needed, given that: (a) the evidence presented in
studies examining the effects of exercise training in this
age group is conflicting, and (b) there are no recent
systematic reviews on this topic and findings on this
topic could have a substantial public health impact.

2. METHODS
2.1. Protocol and Registration

The protocol for this systematic review was registered
prospectively in the PROSPERO database with
the registration number CRD42021260379 that is
available online: http://crd.york.ac.uk/PROSPERO/
display_record.asp?ID=CRD42021260379.

2.2. Literature Search Strategy

The PRISMA guidelines were used for reporting
this meta-analytical review.”> A literature search was
independently conducted by two researchers in
four health and sport-related databases (PubMed,
Web of Science, Scopus, and Google Scholar). The
search was conducted from May 2, 2021, until May
21, 2021. The relevant search terms were divided
into three search levels and were combined with
Boolean conjunctions (AND/OR). On the first search
level “lipid profile OR blood lipid,” on the second
level "AND (aerobic exercise OR strength training
OR resistance training OR exercise training OR
combined exercise)” and on the third level *AND (old
OR elderly OR older adults OR aging)” were used
as search terms. The screening process consisted
of title, abstract, and full text screening. First, all
resulting titles of the search were screened manually
by the two researchers and discussed for eligibility. All
chosen articles were then transferred to a reference
management software (EndNote, Version X9). Both
researchers screened abstracts separately and their
inclusion was discussed afterwards. Consent has been
found upon the independent search procedure and
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through discussion. Irrelevant articles were excluded
and the full texts were screened for the final inclusion/
exclusion of the studies.

2.3. Study Inclusion and Exclusion Criteria

The inclusion and exclusion criteria were defined
based on the PICOS approach [population (P),
intervention (I), comparators (C), main outcome (O)
and study design (S)]. Only full-text articles published
in English and with a target group of older adults of
60 years and older (P) were included in the meta-
analysis. Further inclusion criteria were that studies
had to be intervention studies (I) with Resistance
Training (RT), Aerobic Exercise (AE) or Combined
Exercise (CE) (At least two weeks) in the form of a
controlled trial. There had to be at least one control
group per study (C). Lipid profile consist of TC, TG,
LDL and HDL (O) had to be the main outcome and
pre- and post-testing had to be performed (S). The
exclusion criteria were additional diet changes or
nutrition supplements as part of the intervention.

2.4. Study Selection

Two authors, independently, screened titles and
abstracts. Potential eligible studies were full read. The
reference list of the included studies was consulted
for additional studies. Disagreements were resolved
by consensus between the two reviewers.

2.5. Methodological Quality Assessment

The methodological quality of the included RCTs
was scored using the PEDro scale. The PEDro scale
consists of 11 criteria (random allocation; concealed
allocation; baseline comparability; blind subjects;
blind therapists; blind assessor; adequate follow
up; intention-to-treat-analysis; between groups
comparisons; point estimates and variability), which
receives either a “yes”, or “no” rating. As criteria 1 is
not used in the calculation, the maximum PEDro score
is 10 points.

2.6. Data Extraction

Lipid profiles outcomes were extracted and
transferred to a separate excel sheet that contained
the equations for all relevant calculations that
are described in the statistical analysis section.
Furthermore, other relevant study information (author,
year, number of participants, Body Mass Index (BMI),
participants’ characteristics (gender, age), intervention
groups, and details about the intervention) were
extracted and compiled in Table 1.

2.7. Statistical Analysis

Statistical analyses were conducted using
Comprehensive Meta-Analysis Version 2.0. We
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conducted a meta-analysis to determine change in
lipid profile from baseline to post-intervention by
calculating the standardized mean difference (SMD)
between the experimental and control groups, with a
95% confidence interval (Cl).

3. RESULTS

The search strategy identified 103 studies. Following
screening procedures, 45 studies were found to be
relevant. Thirty two (32) studies were excluded after
reviewing their abstracts and/or full text based on
inclusion criteria. Finally, 13 studies met the inclusion
criteria and were included (summarized in Table 1).
Figure 1 presents the flowchart of selection process
based on study criteria. All studies included in this
study have a PEDro score of 3 or higher and their
average scores are 5.12%1.72. In all studies, various
exercises were used and the lipid profile of the elderly
was measured.

3.1. Meta-Analysis Results for Lipid Profiles

The meta-analysis found a significant effect of
exercise training on TG in the elderly (difference in
means=11.56; Z=2.51; p=0.01; Fig. 2) with a 95%
confidence interval (2.54-20.58). In a subgroup
analysis that included types of exercises training,
there was a significant effect of aerobic exercise on
TG (difference in means=32.19; Z=2.50; p=0.01); and
there was a significant effect of combined exercise
on TG (difference in means=53.82; Z=2.17; p=0.02);
but, there was not a significant effect of resistance
training on TG (difference in means=6.67; Z=1.32;
p=0.18). The meta-analysis found a significant effect
of exercise training on TC in the elderly (difference
in means=14.33; Z=4.13; p=0.00; Fig. 3) with a 95%
confidence interval (7.53-21.13). In a subgroup
analysis that included types of exercises training,
there was a significant effect of aerobic exercise on
TC (difference in means=19.13; Z=3.26; p=0.00); and

Figure 1. Flow diagram regarding article selection for the meta-
analysis
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there was a significant effect of combined exercise
on TC (difference in means=29.02; Z=3.16; p=0.00);
but, there was not a significant effect of resistance
training on TC (difference in means=6.81; Z=1.39;
p=0.16). The meta-analysis found a significant effect
of exercise training on HDL in the elderly (difference
in means=3.41; Z=2.80; p=0.00; Fig. 4) with a 95%
confidence interval (1.02-5.80). In a subgroup analysis
that included types of exercises training, there
was a significant effect of aerobic exercise on HDL
(difference in means=8.30; Z=3.14; p=0.00); but,
there was not a significant effect of combined exercise
on HDL (difference in means=7.74; Z=1.82; p=0.06);
and there was not a significant effect of resistance
training on HDL (difference in means=1.42; Z=0.97;
p=0.32). The meta-analysis found a significant effect
of exercise training on LDL in the elderly (difference
in means=12.74; Z=3.33; p=0.00; Fig. 5) with a 95%
confidence interval (5.25-20.23). In a subgroup
analysis that included types of exercises training,
there was a significant effect of aerobic exercise on
LDL (difference in means=17.01; Z=2.64; p=0.00); and
there was a significant effect of combined exercise
on LDL (difference in means=29.65; Z=2.66; p=0.00);
but, there was not a significant effect of resistance
training on LDL (difference in means=6.15; Z=1.17;
p=0.24).

3.2. Heterogeneity

In the present review, four forest plots that report the
I statistic (total [95% Cl]) due the heterogeneity of
the continuous data were compiled. Four analyses
presented high evidence of heterogeneity: (I) Exercise
training group versus control group on TG (’=97%;
P=0.00); (Il) Exercise training group versus control
group on TC (1°’=88%; P=0.00); (lll) Exercise training
group versus control group on HDL (’=92%; P=0.00);
(IV) Exercise training group versus control group on
LDL (1= 91%; P=0.00).

3.3. Sensitivity Analyses

An average value of 0.5 was used to determine the
correlation between pre-test and post-test studies.
Sensitivity analyses were performed using correlations
ranging from 0.2 to 0.8, and their results were
consistent with those using 0.5. Assessing the risk of
bias was performed by one study removed method.
Excluding any of the studies, the meta-analysis results
did not change significantly, indicating a low risk of
bias. The results were the same for TG, TC, HDL-c,
and LDL-c.

4. DISCUSSION

The current work performed a meta-analysis of a
systematic review effect of different types of exercise
training on the lipid profile in the elderly. According
to Meta-analyses, aerobic exercise resulted in
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Table 1. Specifications of the analyzed randomized controlled trials

200 Frequency| Intervention
Control= Tofal Participants BMI (kg/m?) quency doton | EXercise Restis
sample size characteristics (Baseline) (weeks) intervention
(Baseline)
Moderate intensity
Bachi et al., ' B Exercise: 25.1+3.2 combined aerobic- i, '
2019 (30) Brazil  27+27=b4 Female Elderly women Control: 28.7+5.1 72 resistance exercise Improved lipid profile
fraining
Elderly with SN OTTHEES T x\s:jep?gfn? f’nmbvo‘??eg”rfu,i?
Botton et al., Bzl 22+22-44 Female/ ype 2 diabefes Exercise: 28.2+3.6 12 performed on traditional i Gl of il ceridé
2018 (31) =% Mae P elits Control: 28.64+3.26 machines, free weights 0 dupc’ﬁon for rgs?’smnce
and functional exercises L
fraining group
Water-based aerobic .
Costa et al., Brazil  46+23=69 Female \Women with Exercise: 29.35+2.1 10 fraining (WA) and water- \sl\i/nﬁik;]rln dth:V”R idl mrgfr”%\loi
2019 (32) - dyslipidemia Control: 30.91+2.4 based resistance fraining harly the tipid p
(WR) dyslipidemic elderly women
Exercise training in
) accordance with the NW
Hagner- Over weight ) ) ) -
.. Nordic walking exercise ~ model causes statistically
LSRRGS Poland 127+20=147 Female Tt G SEIGEHE e s 10 program (NW) and and clinically more significant
al., postmenopausal Control: 28.9+2.2 Pilat ) h i) [oesio (e Tl
2015 (33) i ilafes exercise program changes in basic blood lipi
levels than do Pilates and
diefary intervention alone
Elderly women with The aerobic training
- Vit D deficiency . program consisfed of the
28;‘3'2'3‘:';“” Iran 10+10=20 Female and Nonalcoholic Eégﬁ;elj ﬁggﬂ % 8 sessions of 45 - 60 min  Improved lipid profile
Fatty Liver Disease T at 60% - 75% of the
(NAFLD) Maximum Heart Rate
Combined exercise (for
’ o ' 40 min) consisting of  There was no significant
Park and Lee, Republic - Female/ Type 2 diabetic Exercise: 25.5+2.5 ) ) . ; -
2015 (35) ol e 24+13=37 Male patients Confrol: 23.642.2 12 strengthelnmg exercise |mplr0\{emlent in blood lipid
(for 20 min) and aerobic  profile in either group
exercise (for 20 min)
No significant differences
Rech et al., Brazil  18+21=39 Female/  Elderly patients Exercise: 28.46+3.2 12 Progressive resistance  were found for blood lipid
2019 (36) - Male  with fype 2 diabetes Control: 28.3+3.1 fraining program profile for both groups after
the intervention period
The exercise fraining There was no significant
Roh et al., Republic 13413226 Female Elderly women  Exercise: 24.67+1.65 12 performed resistance [ blgood linid
2020 (37) of Korea B with obesity Control: 25.72+2.32 training using elastic provem P
profile in either group
bands
Aerobic training on
dry land (ATdl) and
Shardelotto et al., ) _=r Female/ Healthy Exercise: 27.05+0.9 Combined fraining on - )
2019 (38) Brazil  41+14=55 "\iio*  elderly people  Confrol: 25.18x1.72 8 dry land (CTdl) ang '™Proved lipid profile
Combined training in
water (CTw)
Combined aerobic and
Sousa et al., Portugal  31+17=48 Male Healthy Exercise: 27.2+3.0 36 and combined (aerobic Tedifeation of hleod
2013 (39) g - elderly men Control: 27.1£3.2 and resistance) fraining L )
roup pressure and I|p_|d profile,
g and in the reduction of total
risk factors aggregated
; . Combined aerobic and
. . Aerobic fraining group ) e
Sousa et al., Portugal 31+17=48 Male Overweight Exercise: 27.2+3.0 32 and a mixed gerobic and remstoncg T(olnlng was
2014 (40) older men Control: 27.1+3.2 ) e more effective in the chronic
resistance training group L . )
modification of lipid profile
Each session consisted of
a 30 minufes of moderate
aerobic exercise and 10
Elderly pafients .. minutes of resistance
;‘(')“1;'(“""]') China  15+10=25 Fe,\'AT;‘I’(Le/ with a long history Eég’rft'fjj gggzgg 24 fraining with five leg  Improved lipid profile
of fype 2 diabefes T ' muscle exercises (two
sets of 10-12 repefitions
af 50-70% of TRM for
each activity)
The aerobic exercise caused
favorable effects mostly on lipid
Aerobic exercise group,  and apolipoprotein profiles.
Exercise: 30.8+1.0 resistance exercise group  On the other hand, combined
;I:)te]cgit():‘ozll)et al. Cyprus  41+15=56 Fe,\%(llée/ iggzggry;gi% Control: 30.3+1.1 32 and combined (aerobic  exercise caused significant
P + resistance) exercise  favorable effects on biochemical
group (i.e. lipid and apolipoprotein
profile and inflammation status)
parameters.
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Figure 2. Mefa-analysis of the effects of exercise training on TG (mg/dL) in the elderly, forest plof showings pooled mean differences with 95%

Cls for 16 effect sizes obtained from 10 frials

Study name Subgroup within study Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper
inmeans emor Vaiance limit limit Z-Value p-Value
Hagrer-Derangowsha et al.-a 2015 AE 15800 11.010 121.228 -5.780 37.380 1.436  0.151 1
Hagrer-Derengowska et al.-b 2015 AE 24500 15275 203.339 -5009 54809 1.630 0.103 eep—
Hoseni el & 2020 AE 12100 4221 17815 3828 20372 2867 0.004 kot
Shardelotto ot al.-a 2019 AE 14790 9998 99958 965,194 134.386 11.481 0.000 G
Suusa ¢ dl-a 2014 AE 23500 16930 206624 -9662 56682 1.388 0.165 o —
Theodorou & al-a 2016 AE 430 2206 484 -0.003 8643 1958 0.050 o
3197 12880 165892 6953 S7.442 2500 0.012 -~
Park and Les 2015 CE 1,700 24917 60.838 -37.136 60536 0470 0639 ———
Sbardelotio at al.-b 2019 CE 97,380 9212 84864 79.324 11543 10.571  0.000 ——
Sherdelotto et al.-c 2019 CE 150490 9,605 92249 131,665 169.315 15668 0.000 —_—
Sousa et ab 2014 CE 39.000 15332 26060 6950 69.080 254 0.011 ——
Tanet al. 212 CE 14940 7146 51066 094 28946 2091 0.087 s
I heodorou & al-c 2016 Ce 9,040 18 S 146 sus 2 oo .
5362 24710 610569 5392 102252 2178 0029 e
Botton et al 2018 RT B0 2112 46140 -7628 75168 1.599 0.110 ——
Rech ot al. 2019 AT 24800 18915 367.783 121683 61.963 1.316 0.188 T —
Hon et al, 200 HI 940 ZA6b8 /106% 428 6119 0y 072 T —
Theodorou ¢ al-b 2016 RT 3420 2260 5108 -1.010 7880 1513 0130
6675 5027 %274 3178 16529 138 0.184
1567 4601 21172 2549 2058 2514 0012 <>
-200.00 -100.00 0.00 100.00 20.00
Favours A Favours B

Figure 3. Mefa-analysis of the effects of exercise training on TC (mg/dL) in the elderly, forest plot showings pooled mean differences with 95%

Cls for 16 effect sizes obtained from 10 frials

Study name Subgroup within study Statistics for each study Difference in means and 95% Cl
Difference Standard Lower Upper
inmeans emor Varance limit limit Z-Value p-Value

Hagner-Derengowska et -2 2015 AE 17.000 10680 114068 -9 37.98 152 01N
Hagrer-Derengowska et @ -b 2015 AE 0300 1228 151238 6197 54408 2464 00M ——]
Hosen ot d. 2020 AE 16000 394 15715 8230 B70 40% 000 ——
Shardelotto et al-a 2019 AE WU 426 17687 28097 453 864 000 o
Sousa et al-a 2014 AE 10000 9261 85770 812 28152 1080 020 —_——
Theodorou & al.-a 2016 AE 6120 5108 26038 382 61X 11%8 03 -+

19135 5853 34256 7.654 0607 3289 000 e
Park and Lee 2015 CE 3400 10920 119244 18008 24808 0311 07% s e
Sbardebtto et a-b 2019 cE 55040 5116 26160 46014 66066 1095 0.000 ——
Stardelotto et al.¢ 2019 cE 49000 4083 16506 41.007 56963 12081 000 ——
Sousa et al b 2014 CE 27000 9064 2151 925 4765 2979 008
Tanetal 2012 CE 440 807 6448 8748 40212 3090 00R ———
Theodorou et al.-¢ 2016 CE 9000 5281 27804 -1.3% 19352 1704 0088 —

205 915 83881 11.074 469% 3189 000 Y e
Botton et 4.2018 RT 6550 15872 251908 -24558 37658 0413 060
Rech et al 2019 AT 367 13633 185846 -23000 3030 0269 0788
Roh et al 2020 AT 14700 18731 350843 2012 51412 0785 043
Theodorou et al.-b 2016 RT 6660 579 30600 476 1806 1148 025 e

66812 4833 23846 -278 16383 135 01683 -P

W1 A0 1200 7531 2113 410 000 ey

70.00 <35.00 0.00 35.00 70.00
Favours A Favours B

changes in the levels of HDL-C (8.30 mg/dL), LDL-C
(17.01 mg/dL), TC (19.13 mg/dL), and TG (32.19
mg/dL). These changes in the combined exercise
resulted in the levels of HDL-C (7.74 mg/dL), LDL-C
(29.65 mg/dL), TC (29.02 mg/dL), and TG (53.82
mg/dL). Furthermore, the analysis of the resistance
training produced changes in the levels of HDL-C
(1.42 mg/dL), LDL-C (6.15 mg/dL), TC (6.81 mg/
dL), and TG (6.67 mg/dL). Aerobic and combined
exercises improve the lipid profile in the elderly.
This study focused on the different types of exercise
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training. When trials were limited to this involving
aerobic exercise and combined exercise the WMD
in HDL-C, LDL, TC, and TG improved significantly,
and significant heterogeneity was noted. But in the
resistance training, the WMD in HDL-C, LDL, TC, and
TG did not ameliorate significantly, and significant
heterogeneity was noted.

Previous meta-analyses have not reported the effect
of different types of exercise training on the lipid
profile in the elderly, and they have not compared
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Figure 4. Meta-analysis of the effects of exercise training on HDL-C (mg/dL) in the elderly, forest plot showings pooled mean differences with

95% Cls for 16 effect sizes obtained from 10 trials

Study name Subgroup within study Statistics for each study Difference in means and 95% Cl
Difference Standard Lower Upper
inmeans emor Vardance limit limit Z-Value p-Value

Hagrer-Derengowska et ol -a 2015 AE 2300 274 7697 3138 778 089 0407 ———
Hagner-Derengowska et al.-b 2015 AE 520 3034 924 0746 11.46 174 0087 ——
Hoseini et al 2020 AE 000 2356 55400 538 4617 425 0.000 Se———
Sbardlotto ot al -a 2019 AE 19.060 1806 355 1534 275% 10109 0.000 ——
Sousa ot al-a 2014 AE 340 322 10709 304 984 100 029 SEE—
Theodorou et al.-a 2016 AE 8200 154 232 5213 11187 5381 0000 L

8301 2606 697 3135 13468 3149 000 e
Park and Lee 2015 CE 0.100 A7 IR 72 74% 0027 09M R —
Sbardelotto et al-b 2019 CE 19.800 1971 3885 16027 23753 1008 0.000 S——
Sbardsiotto et al.-¢ 2019 CE 18.960 1209 1686 16415 21505 w4601 0.000 L
Sousa et al -0 2014 CE A0 3857 WET 380 N0 0989 03 ———
Tanet ol 2012 CE 0.50 1857 3448 310 4 023 O ——
Theodorou et al-¢ 2016 Ce 1.960 1989 3955 1918 587 096 0319 g —

7741 424 18013 057 1605 184 0.068 T —
Botton et al 2018 RT 1.00 41 1719 7040 91 028 076 S ——
Rech et ol 2019 RT 110 84 71101 15357 17687 0139 0880
Foh o al. 2020 RT 0.080 5264 27711 -10.238 10398 0015 Q.98 O ——
Theodorou et al-b 2016 RT 160 1656 2741 1625 485 09W 038 -+

142 1450 2113 148 420 09m 038 ?

3415 1219 1.4 105 5805 2801 0005 )

-30.00 -15.00 0.00 15.00 30.00
Favours A Favours B

Figure 5. Mefa-analysis of the effects of exercise fraining on LDL-C (mg/dL) in the elderly, forest plot showings pooled mean differences with

95% Cls for 16 effect sizes obtained from 10 frials

Study name Subgroup within study Statistics for each study Difference in means and 95% Cl
Ditference Standard Lower Upper
inmeans emor Variance limit limit Z-Value p-Value
Hagner-Derengowska et al-a 2015 AE 13600 9595 92082 5205 2406 1417 0.1% —_—
Hagrer- Derengowska et al b 2015 AE 24800 10466 109538 4287 45313 23 0.018 ———t—
Hosen et d 2020 AE 10800 3411 11638 4114 17486 3166 0.00 ——
Shardelatto et -2 2019 AE 390 4587 21040 31.000 48980 8718 0.000 ——
Sosa et d-a 2014 AE 6000 7195 51762 -8101 20101 0834 0.4 —_———
Theodorou et al-a 2016 AE 6660 5800 33640 -4708 18028 1148 0251 ——
17013 6439 41466 4392 2063 2642 0008 i
Park and Lee 2015 CE 9900 9029 8159 7797 27757 1.0% 0273 ———
Sherdelotto et - 2019 CE 64150 5665 22089 53047 75253 11.34  0.000 ——
Shardekotto et a.-< 2019 CE 58270 4434 19663 49579 66961 13141  0.000 ——
Sousaet b 2014 CE 14000 7983 GA7R 1647 20647 174 007 ——
Tanetal 212 (03 21000 7350 54021 6654 35466 2865 0.0M4 —_—
Theodorou et al-c 2016 CE 7740 6137 37664 4288 19768 1.261 0.207
20657 11138 124050 7806 51487 2663 0.008 e i——
Botton et 42018 RT 0870 1422 204266 -27.142 28882 0061 0.5 —
Rech el al 2019 RT 757 12885 166012 -17.630 32823 058 0557
Rohet al 2020 AT 1697 17835 318074 -17.985 51.925 0852 0.341
Theodorou et al-b 2016 AT 5400 6706 44968 -7.743 18548 0805 0421 —tl—
6151 5240 27547 413% 16438 1172 0241 ?
12743 3821 14603 5254 20238 335 000 i
-80.00 -40.00 0.00 40.00 80.00
Favours A Favours B

them. Ghafari et al. (2020), conducted a meta-
analysis of 23 trials involving the overall effect of
exercise on the lipid profile of the elderly and found
that exercise improves the lipid profile of the elderly.
Thus, an improvement in lipid and lipoprotein levels
is presumably related to exercise types. Previous
meta-analyses have shown results that these effects
are more related to aerobic exercise that is why
combined exercise is more effective in improving
lipid profile than resistance training.'® Leon and
Sanchez (2001) conducted a meta-analysis of 51
interventions involving 12 weeks or more of aerobic
exercise (n=4,700). They reported total cholesterol

unchanged, although the HDL: LDL cholesterol ratio
was improved considerably, suggesting that the
increased intensity and structure normally associated
with aerobic exercise has a more consistent impact
upon triglycerides and LDL cholesterol than moderate
levels of physical ac‘civi‘cy.17 Also, Wood et al, (2021) in
a meta-analysis reported that aerobic exercise training
is effective on the standard lipid profile in sedentary
adults.”® On the other hand, a meta-analysis also
demonstrated that resistance training reduced leptin
levels and improved adiponectin levels.”” It is also
difficult for the elderly to do high-intensity resistance
training. As a result, older people are less likely to
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benefit from this type of exercise, and other exercise
methods are more effective on lipid profiles.

Our study shows that resistance training has no role in
improving the lipid profile of the elderly. The studies
reviewed in the present meta-analysis showed that
exercise training sessions included 60-75 minutes with
60% to 80% of maximum heart rate (HRmax) and at
least 3 sessions per week can improve lipid profiles
in the elderly. Aerobic exercise with this volume and
intensity after 8 weeks can improve the body mass
index in the elderly.”® According to the meta-analysis
performed by Kelley et al., (2005), Lipid profile
correction by aerobic and combined exercises can be
due to the effect of this type of exercise on the body
mass index of the elderly. The mechanisms by which
training has improved lipid profile levels are not yet
clear”’ However, since adipocytokines are believed to
cause dyslipidemia (Izadi et al., 2013), developments
in lipid metabolism are seemingly associated with
changes in adipocytokine levels.?” A large-scale
randomized controlled trial described that both
HDL-C and adiponectin levels increased by intensive
lifestyle intervention and that changes in HDL-C levels
were associated with changes in adiponectin levels.”
It could be hypothesized that the favorable alterations
could be attributed to the shift of muscle metabolism
to the use of lipids rather than glycogen.?**
Moreover, the increases in HDL-C found after both
aerobic and combined exercise could be attributed
to the increased activity of lipoprotein lipase (which
is also supported by the lower levels of TG), which in
turn augments the degradation of TG from the very-
low-density lipoproteins and causes the lipoprotein
particles to shrink. This condition creates a surplus of
shell lipids that are mainly transferred to HDL-C.?**’

In addition to the traditional mechanisms described
above, several other discoveries revealed the
mechanisms about exercise altering lipids profile from
other aspects. Increased expression of ATP-binding
cassette transporter A-1 (ABCA1) in macrophages has
a strong effect on the reverse cholesterol transport
(RCT), plasma HDL-C formation, and protection
against atherosclerosis. So far, studies focused on
the impact of aerobic exercise on blood ABCA1.
The studies found that the ABCA1 gene expression
is significantly different before and after exercise.”
Upregulation of Liver X receptor (LXR) increase
ABCAT1 expression in macrophage and then promote
the RCT process, which results more cholesterol
transport to the liver via HDL.” This confirms our
findings as to why aerobic exercise improves lipid
profiles. Combination exercises can also be helpful
because they have aerobic sections.

The current meta-analysis has several limitations,
include the following: some studies have small study
groups, which tend to have crucial effects. The design
of educational interventions varies in duration and
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intensity. The analyzed population was heterogeneous
in terms of clinical condition, publication bias.

5. CONCLUSION

This systematic review and meta-analysis found
that the elderly can improve their lipid profiles by
participating in aerobic and combined exercise
training programs. Exercise training can be a safe type
of exercise for the elderly. More research is needed
on the effects of different types of exercise training on
lipid profiles in the elderly.
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