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WAYS TO IMPROVE THE QUALITY OF LIFE OF PATIENTS WITH METABOLIC SYNDROME:
A SYSTEMATIC REVIEW

Actuality. Improvement in health-related quality of life may be a key characteristic and measure of the effectiveness of metabolic
syndrome interventions. Lifestyle changes today are one of the leading means of treating this syndrome. Previous studies on the impact
of lifestyle changes on quality of life have not provided a clear answer to this question, so a systematic review is appropriate to clarify
the evidence.

The purpose. The purpose of the systematic review was to evaluate the impact of lifestyle interventions in adults with metabolic
syndrome (MS) on health-related quality of life (HRQoL) and its physical, mental and social dimensions.

Materials and methods. Inclusion criteria were: randomized clinical trials (RCT5), the study was conducted in adults (both sexes)
who had at least four criteria for MS, a lifestyle intervention, and measurement of HRQoL using a validated questionnaire. Exclusion
criteria included studies of a different design than RCTs. Based on the Cochrane Collaboration risk of bias tool, only two RCTs were
identified as having a high risk of bias. Databases used were PubMed, Cochrane Library, EMBASE and Google Scholar. Seven RCTs
were selected for a systemic review with 1108 study participants.

Research results. The results of the systematic review were mixed. Small improvements were found in physical HRQoL measures
in the physical activity lifestyle interventions, but inconsistent changes occurred in one of the RCTs, with better results in the control
group. Quality of life related to mental health had a positive effect over time, but without a significant difference in the comparison
groups. The overall score was not calculated in most RCTs, meaning changes were not determined.

Conclusion. The findings suggest that lifestyle interventions in the RCTs selected for this systematic review do not provide insight
into these effects on HRQoL and this issue requires further research..

Key words. Metabolic syndrome, health-related quality of life, lifestyle intervention.
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MJIAXHW HIABAMEHHS AKOCTI ZKUTTS HAOIEHTIB 3 METABO/IIYHUM CHHAPOMOM:
CUCTEMATHYHHUU OIJIAJ

Axmyansnicms. [lokpawjanmnsa akocmi Jdcumms nog a3ano2o 3i 300pos ’sam, Modice Oymu 0CHOBHOIO XAPAKMEPUCIUKOIO mda OYiH-
KO0 epeKmusHocmi 6mpyuans wooo mepanii Memaboaiuno2o CUHOPOMY. 3MiHa CROCOOY HCUMMA € HA CbOLOOHIWHIL OeHb OOHUM
3 NPOGIOHUX 3ac00i6 mepanii ybo2o cunopomy. Ilonepedri O0CiONHCeHHs 6NAUBY 3MIH CROCOOY JCUMMS HA 11020 SKICMb He 0aU 00OHO-
3HAuUHOI 8I0N06I0I HA Ye NUMAHHA, MOMY CUCTNEMAMUYHULL 02150 € O0PeUHUM OJis YIMOYHEHHs OaHUX.

Mema oocnidscenns. Mema cucmemamuyno2o 02110y noiseana 8 momy, wod OyiHumu 6NnJuUe 6Mpyuand y CROCIO Jcummsy 0opoc-
aux 3 memaboniunum cunopomom (MC) na saxicme scumms, nog’sizamny 3i 300poe’sm (AIDK3) ma it ¢izuuny, ncuxiuny ma coyianviy
CKAAOO08I.

Mamepianu ma memoou oocnioxycennsn. Kpumepismu exmouenns Oyau: panoomizoeani kiiniuni oocnioscenuss (PK/), docni-
02iceHHs NPOBOOUNUCA Y OOPOCUX (000X cmamett), AKi manu npunaimui wvomupu kpumepii MC, empyuanus y cnocio sjcummsi, a maxooic
sumiprosanns AIDK3 3a oonomoeoro eanioosanozo onumysanivHuxa. Kpumepisimu suxaiouenus 6yau 00cnioxHceHHs iHuo20 OUu3aiiny,
nioic PKJ[. Ha niocmasi incmpymenmy Cochrane Collaboration 0ns oyinku puzuxy ynepeodsxcenocmi 6yno ecmanosiero auwe 06a PK/]
3 BUCOKUM pusurom noxubku. Bukopucmanumu 6aszamu danux 6ynu PubMed, Cochrane Library, EMBASE ma Google Scholar. Cim
PKJ] 6yno ioibpano ona cucmemnozo o2nady 3 1108 yuacnukamu 00cnioxHceHHs.

Pesynomamu 0ocniodcennsn. 3a pesyiomamamu CUCMEMAMUYHO20 AHANIZY OMPUMAHO HEOOHO3HAauHi pezynomamu. Heznauni
nokpawjenns 6ynu euseieni y Qizuunux napamempax nokasnuxie AIDK3 y empyuanusax wo0o 3min cnocoby scumms noe s3aHux
3 Qhizuunoro axmuenicmio, aie 6 0onomy 3 PK/] 6i06ynuca cynepeunusi 3minu, 3 6uuumu pesyismamamii 8 KOHMpObHitl epyni. Axicmo
ACUMMISL, NOB A3AHA 3 NCUXIYHUM 300P08 IM, MALA NOZUMUBHI 6NAUGU Y OUHAMIYL, ane 6e3 ICmomHOI pi3Huyi y epynax nopieHsIHHSL.
3azanvna oyinka ne pospaxogysanacs 6 oinouwiocmi PKJ], moomo ii sminu ne 6ynu gusnayeni.

Bucnosok. Ompumani pesyromamu cgiouams npo me, wo 6mpyianHa y cnocio socumms 32iono 3 PKJ/], éidiopanumu 011 yboeo
CUCMEMAMUYHO20 02150, He 0A€ PO3YMIHHA w000 yux enausie na AXKII3 i ye numanns nompebye nooanbuux 00CaioNceHs.

Knrouogi cnosa: memabdoniunuii cuHOpom, AKiCnb JHCUMms no8 s3amna 3i 300p08 "M, 8MPYUAHHsL Y CROCIO HCUMMSL.
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Introduction. Actuality. Today, metabolic syndrome
is one of the main problematic issues in the field of health
care in many countries around the world (Kalmykova
et al.,, 2021a; Kalmykova et al., 2021b; Kalmykova,
2023a). The incidence of metabolic syndrome in the
population is high. Previously, metabolic syndrome was
considered a disease of older people, however, today
the percentage of young people with this pathological
condition has increased. In Ukraine, the frequency of
metabolic syndrome varies from 20 to 35% (in women,
the latter occurs 2.5 times more often, and with age the
number of patients only increases) (Shaposhnikova et al.,
2020; Kalmykova, 2023b; Kalmykova & Kalmykov,
2023; Riabenko et al., 2023).

The criteria for diagnosing metabolic syndrome are
the presence of visceral obesity and two of the following
four factors: increased waist circumference >94 cm
(men) and >80 cm (women), a sustained increase
in systolic blood pressure >130 mm Hg or diastolic
blood pressure >85 mm Hg. Art. or chronic use of
antihypertensive drugs, an increase in blood triglyceride
levels >1.7 mmol/l or long-term treatment with statins
and a decrease in HDL-C levels <1.05 mmol/l (men);
<1.25 mmol/L (women), hyperglycemia >6.1 mmol/L
or type 2 diabetes diagnosed (Kalmykova et al., 2018a;
Kalmykova & Kalmykov, 2018; Bocharova et al., 2020;
Kalmykova et al., 2020; Babinets & Melnyk, 2021;
Sergii et al., 2021; Turchyna et al., 2022).

Measuring the outcome of rehabilitation
interventions presents a range of issues, including
patient-centredness and links to the International
Classification of Functioning, Disability and Health,
ICD. According to consensus and WHO, the relevant
rehabilitation outcomes are “function”, “activity” and
“social participation”. However, improving quality of
life (QoL) may be the ultimate goal of medicine. That
is, studies of the interaction between “symptoms”,
“activity”, “social participation” and quality of life are
significant (Ravnborg & Storr, 2008).

The QoL of patients with metabolic syndrome has
been the subject of research by a significant number of
scientists Vetteretal. (2011); Leeetal. (2012); Saboyaetal.
(2016); Marcos-Delgado, et al. (2020); Limon et al.
(2020); Conde-Pip6 et al. (2022). They found that MS
is associated with decreased health-related quality of life
(HRQoL), however, this association is complex as it may
differ between genders or in the presence of obesity and
depression. In addition, some results are conflicting and
suggest that metabolic syndrome itself was not associated
with a person’s quality of life, but other factors such as
obesity, depression and a greater burden of disease may
significantly influence the quality of life of this population
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(Ford & Li2008; Vetteretal.,2011; Lee etal., 2012). There
is also a study by Marcos-Delgado et al. (2020) where
it was shown that MS may negatively affect HRQoL in
aggregate physical dimensions, but this relationship was
absent for psychological aspects of HRQoL

According to researchers van Namen et al., (2019),
the main means of managing MS is lifestyle changes
based on education, regular exercise and healthy eating
or the use of biologically active supplements. Many
studies have confirmed the hypothesis that long-term
improvements for people with MS depend on constant
adherence to lifestyle changes. (Peiris et al., 2021; Peiris
etal.,2023b). Adults with metabolic syndrome performed
less objectively measured physical activity and had
lower health literacy levels than those without metabolic
syndrome. Perhaps a broader approach to therapy should
be considered in community rehabilitation, where
patients presenting for rehabilitation with a variety of
conditions are likely to benefit from lifestyle assessment
and intervention (Peiris et al., 2023a).

Based on recent systematic reviews and meta-analyses,
Marcos-Delgado et al. (2021); Parameshwar et al. (2021),
which included RCTs up to 2019, found that lifestyle
interventions significantly improved a person’s quality of
life, but data on the effects of interventions on individual
components of quality of life were limited. Thus, this
issue has not yet been sufficiently studied and requires
further research to evaluate the impact of interventions
on components of the quality of life of patients with
metabolic syndrome, which led to the study.

The aim of the research. The purpose of the
systematic review was to evaluate the impact of lifestyle
interventions in adults with metabolic syndrome (MS) on
health-related quality of life (HRQoL) and its physical,
mental and social dimensions.

Research materials and methods

Review

The study was conducted in accordance with
the PRISMA Elements for Systematic Reviews and
Meta-Analyses (PRISMA) (Page et al., 2021). The
Predominant Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement, published
in 2009, was developed to help systematic reviewers
transparently report why a review was done, what the
authors did, and what they found. The 2020 PRISMA
Statement replaces the 2009 Statement and provides new
reporting guidance that reflects advances in methods
for identifying, selecting, evaluating, and synthesizing
studies. PRISMA 2020 presents a 27-item checklist, an
expanded checklist with detailed reporting guidelines
for each item, an abstract PRISMA 2020 checklist, and
reviewed flowcharts for the original and updated reviews.
Using PRISMA 2020 will lead to more transparent,
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complete and accurate reporting of systematic reviews,
facilitating evidence-based decision making.

Data sources and search

Databases used were PubMed, Cochrane Library,
EMBASE and Google Scholar. The search was
conducted in February 2024. Articles published
in open access since 2020 and limited to English
and Ukrainian languages were selected. The terms:
(metabolic syndrome) and (quality of life or HRQoL)
and (intervention or management) were associated with
Boolean operators. Only randomized clinical trials were
included. All selected studies were approved by the
relevant ethics committees, where participants signed
an informed consent form and adhered to the provisions
established by the Declaration of Helsinki.

The study was carried out in accordance with
the research plan «Theoretical and methodological
foundations of physical therapy and occupational therapy
for organic and functional disorders of the organs and
systems of the human body in health-care practice»,
2021-2025 (state registration number 0121U110141).

Choice of research

The analysis of the search results and selection of
studies was carried out independently by two authors.
Initially, articles were selected by title. Disagreements were
resolved through discussion. After selection was completed,
one author verified compliance with the selection criteria
outlined under the acronym PICO (Population, Intervention,
Comparison, and Outcomes). The selection of studies was
then independently re-checked by a second author (Fig. 1).

Inclusion criteria were: randomized clinical trials
(RCTs), the study was conducted in adults (both
sexes) who met at least four criteria for MC, a lifestyle
intervention, and measuring HRQoL using a validated
questionnaire. Based on the Cochrane Collaboration’s
risk of bias tool, only two RCDs were found to have
a high risk of bias, and five had a low risk (table 1)
(Higgins et al., 2011).

Deleting data

The collected data were as follows: type of
intervention, control treatment, duration of the study
(weeks), number of participants and gender distribution,

Links obtained as a result of searching in
& databases
g
=
g
E Y Y
=
PubMed EMBASE Cochrane Google Scholar
n=14 n=3 Library n=14 n=17
Publications after duplicates were removed
=0 n=16
-]
:
@ Irrelevant publications are
excluded (only the title) n=1
Y v
Acceptable abstracts and full-text articles
n=15
=
8
=z
@ Abstract articles are excluded (n = 5)
Full-text articles are excluded:
* Non-randomized design (n = 3)
—
Yy
E v
E
E [ Randomized controlled trials n=7 ]
—

Fig. 1. Flowchart for selecting studies for a systematic review (PRISMA)
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average age, content of the intervention, type of
quality of life questionnaire, dynamics of indicators
of physical and mental components of quality of life,
social functioning and overall indicator with assessment
reliability of the difference.

Research results and their discussion

Description of the studies

The electronic search identified 48 publications
(Figure 1). Among the papers found, there were
32 identical studies that were excluded from the analysis.
One publication containing only the title of the article
was also excluded. 15 reviewed abstracts and texts were
retained. However, they included 5 abstracts without full
text and 3 with designs different from RCTs. A detailed
review of the seven RCTs selected for the systematic
review included information on the intervention, study
duration (weeks), number of participants and gender
distribution, and mean age (table 2). The interventions
selected ranged from comprehensive educational
programs and lifestyle changes with controlled physical
activity to the use of propolis as a dietary supplement.
The duration of the studies varied from 8 to 48 weeks,
and the average age of the participants — from 48.0 £ 8.0
to 66.9 £ 8.0 years. The total number of participants was
1108, 56% of whom were in the intervention groups. All
studies included representatives of both sexes, with a
ratio of 48% — men, 52% — women.

Content of interventions

The content of interventions used to influence
quality of life was quite varied (table 3). Two behavioral
educational programs were established, focused on
achieving goals (with additional correction of nutrition)
and using the principles of pedagogical autonomy, three
physical activity programs (yoga, aerobic training and
independent classes of moderate physical activity with
telemonitoring), one passive intervention program
(whole body vibration) and one program — the use of
propolis dietary supplement.

Physical component of HRQoL

Changes in the physical component of quality of life
were observed in all analyzed studies, but significant
differences were established after interventions aimed at
changing physical activity, even with a passive component
(wholebody vibration) (table 3). Butinastudy on the effects
of aerobic training, Zupkauskiene et al., (2022) there were
interesting dynamics in the physical component, where
the results of the control group had large positive changes,
significantly different from the intervention group. That
is, the results of studies of the effect of aerobic exercise on
this component are ambiguous. At the same time, changes
in the assessment of the physical component of HRQoL
did not occur in behavioral educational interventions.
In one RCTs (propolis intervention), this component of
HRQoL was not calculated.

Mental component of HRQoL

The mental component of HRQoL had slightly
different dynamics and changed significantly in four
studies (table 3). However, in only one study did
this component differ between intervention groups
(Achieving one’s individual goals), and in three groups
there was only a positive change in the mental component
in the intervention group. In two studies, the expected
changes in the mental component did not occur. Also in
one RCTs (propolis intervention), the mental component
of HRQoL was not calculated.

Social functioning as a component of HRQoL

The social component turned out to be the most
resistant to selected interventions. There were positive
significant changes in only one study (physical activity
supported by telemonitoring), and in other studies the
result was unreliable (table 3). One of the RCTs had
missing data.

Overall HRQoL assessment

In the fifth RCTs, data were missing, in one study
there were positive changes (propolis consumption), and
in the second (Whole Body Vibration) positive significant
changes occurred in the control group (table 3).

Table 1
Evaluation of quality indicators of selected RCTs
Source Randomization Hiding d_lstrlblutlon Blindness Incomplete Selected Risk
(selection bias) result data | research results | of error
Paineiras-Domingos .
et al. (2020) No No No No No High
Funakubo et al. (2022) Yes No No No Yes Low
Haufe et al. (2020) Yes No Yes No No Low
Kempf et al. (2022) Yes No Yes No Yes Low
Sajjadi et al. (2023) Yes Yes Yes No No Low
Santos et al. (2022) No No No Yes No High
Zupkauskiene et al. (2022) Yes No No No Yes Low
®itorepanis. Yaconuc Ne 1, 2024 45 ==
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Table 2
General characteristics of the RCTs included in the systematic analysis
. . . Sex
Source Intervention Duration Number of tested patients | Average age, years distribution
Control group
Paineiras-Domingos Whole body vibration 10 sessions 33 (17 — intervention —56.1+8.4, 4 men
et al. (2020) Y 2 times a week | group, 16 — control group) | intervention group | and 29 women
—58.2+9.1
235 (intervention
Funa(l;%l;c;)et al. Lalgﬁhttirefr%gr:)m 12 weeks group — 117 and control 66.9+8.0 and ?;8mv\e/gmen
& yog group — 118)
. .. 314 (160 — intervention 269 men
Haufe et al. (2020) Physical activity 24 weeks group, 154 — control) 48.0+8.0 and 45 women
Control group
Meal Replacement 263 (intervention group — —50.1+9.8, 98 men
Kempfetal. (2022) Lifestyle 48 weeks 183 and control group — 80) | intervention group |and 165 women
—51.549.0
Placebo group
o . 62 (29 placebo group, —53.86+5.60, 5 men
Sajjadi et al. (2023) Propolis 12 weeks 33 propolis group) propolis group — | and 57 women
54.27+6.58
Health Promo-tion 61 (31 — intervention 5 men
Santos et al. (2022) Educatio-nal Program 24 weeks group, 30 — control) 49+7.6 and 56 women
Zupkauskiene . .. 140 (intervention group — 63 men
et al. (2022) Aerobic training 8 weeks 84 and control group — 56) 33.2+68 and 77 women

A systematic review of the seventh RCTs found
that the effects of lifestyle interventions in adults with
MS on components of HRQoL were inconsistent.
Most programs had an impact on physical and mental
components without a significant effect on social
functioning. Features and different methods for assessing
HRQoL scales made the effect of interventions on the
overall HRQoL assessment unclear, since it was not
calculated in most RCTs.

Improvement in HRQoL after interventions aimed at
a healthy lifestyle has been established for the working
population (Vargas-Martinez et al., 2021), for patients
after cancer treatment (Leske et al., 2024). At the same
time, the impact of various interventions on quality
of life in patients with depressive symptoms (Goémez-
Goémez et al., 2020) and chronic kidney disease (Neale
et al., 2023) has been reported to be unclear. That is,
the question of the impact of changes in lifestyle on its
quality is very complex and has not been studied for
many diseases.

One reason for the uncertainty of impacts may be the
short duration of the studies. The design of such RCTs is
not consistent with the timing of permanent changes in
lifestyle modification, as such behavioral changes occur
over months or years (Neale et al., 2023). In our study, four
RCTs lasted less than 3 months. Perhaps increasing the
duration of the study would provide more reliable results.

Findings from a preliminary meta-analysis by
Marcos-Delgado et al. (2021), which was published
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in 2021 and included seven RCTs from 2015 to 2019,
showed that lifestyle interventions significantly improve
a person’s quality of life across all domains. However,
according to them, this connection is still not well
understood, which coincides with the conclusion of our
studies, which also did not clarify this issue.

Three meta-analyses concluded that there is low-to-
moderate-quality evidence that a multifaceted supervised
lifestyle intervention improves multiple risk factors for
metabolic syndrome and also reduces the prevalence of
the disease (van Namen et al., 2019; Marcos-Delgado
et al., 2021; Parameshwar et al., 2021). That is, the
positive effects of the programs have been proven, but
the impact on such an important indicator as HRQoL has
had ambiguous evidence. In a meta-analysis by Marcos-
Delgado et al. (2021) significant improvements were
found in physical measures of HRQoL scores for active
intervention subjects compared with the group receiving
general lifestyle information (Hedges’ g 0.61, 95%
confidence interval (CI)) = 0,31-0,91). We obtained
identical results in our study, but there was one RCTs T
in which active lifestyle intervention led to less dynamics
in the physical component than in the control group, in
which the results were significantly better. Also in a
meta-analysis by Marcos-Delgado et al. (2021) mental
health-related quality of life was significantly improved
in the intervention group compared to the control group
(Hedges’ g 0.84, 95% CI = 0.64-1.03), as was social
functioning. Another meta-analysis by Parameshwar
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et al. (2021) found positive changes only in the mental
component of quality of life. What was not confirmed by
the results of our study.

This study had limitations that must be considered
to evaluate the results. The type of quality of life
interventions varied greatly and it is difficult to say which
interventions were more effective. In addition, the small
number of RCTs and uneven methodologies for assessing
HRQoL may also have influenced the findings. We believe
that the results of the systematic review are interesting

in establishing the questionable dynamics of change in
quality of life. This may further lead to an overestimation
of'the positive effects of lifestyle interventions on lifestyle
quality, which were obtained in preliminary analyzes.

Conclusions

A systematic analysis found that lifestyle
interventions according to the RCTs selected for this
systematic review did not provide insight into these
effects on HRQoL. However, further studies are
needed to draw a stronger conclusion.
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