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Take home messaqges

« Suboptimal Health Status is the physical state between health and disease,
and is considered a reversible stage of pre-chronic disease.

« The Suboptimal Health Status questionnaire (SHSQ-25) is a reliable tool to
detect suboptimal health.

« Assessment of Suboptimal Health Status, via the SHSQ-25, predicts the risk of
developing chronic diseases, providing health professionals with a unique
window of opportunity for early interventions prior to disease onset.
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“A state of let
physical, mental, and World Health
social well-being and

not merely the OrganizatiOn

absence of disease
or infirmity”.
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Suboptimal health status (SHS) is the physical state between health and disease

- >

Ideal health High risk Chronic Diseases
(Suboptimal Health Status)

. The. Mental
Digestive

2 S H SQ_ Status
25

The
Immune
System

Wang et al, EPMA J, 2021 Yan et al, J Epidemiol, 2009
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Suboptimal health: a paradigm shift from reactive to proactive healthcare ECU
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Health repair capacity
Medication efficacy

Suboptimal Health provides a unique window
of opportunity to prevent chronic disease

Current healthcare: reactive

Biomedical Model of Health

Disease Care

Reactive Medical
N N Intervention

N\
N\

Phases of action in years

Health repair capacity
Medication efficacy

Advanced healthcare: proactive
PPPM

Optimal Health Care

Individualised Patient Profile
Predictive Diagnosis
Targeted Prevention

Phases of action in years

Golubnitschaja ... Wang et al., EPMA J 2016

UNIVERSIT
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Research has identified stress as a key factor contributing to suboptimal
health.

Pathophysiological response:
Neuroendocrine responses activated by the
Hypothalamic- Pituitary-Adrenal (HPA)

Chronic stress: processes become
maladaptive and can lead to disease

 Direct pathway: Effects of cortisol, CRP,
IL-6

 |[ndirect pathway: Unhealthy diet, physical
activity, alcohol and tobacco use

Yan et al, J Epidemiol 2009 Russell & Lightman, Nature Reviews, 2019
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SHSQ-25 - |
Measures health across 5 domains . =~ Confirmatory Factor
using 25 items < — : Analysis (CFA)
F1 - Fatigue 3’8
F2 — Mental P
F3 — Cardiovascular “ 7 1324.818
F4 — Digestive D 173
F5 - Immune DI p—
» Total score summed (high/low score) GFI 0.915
* High score = SHS AGFI 0.900
* Low score = Good health RMSEA | 0.056

 Able to distinguish between people
with optimal health and suboptimal
health

Wang, Russell, Yan, EPMA J 2018
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1. Were exhausted without physical activities significantly increasing?
2. fatigue that could not be substantially alleviated by rest? S H S Q -2 5
3. Were lethargic when working?
4| Suffered from hendaches? A subjective health measure
5. Suffered from dizziness?
6 Fyes ached or were Gred?  Areliable and valid instrument to assess
7. Suffered from a sore throat? S H S
8. Muscles or joints felt stiff?
9. Have pain in your shoulder/neck/waist? Py Q u i Ck a n d easy to u Se
10. Have a heavy feeling in your legs when walking?
I1. | Felt out of breath while sitting still? ° ASSOClated Wlth Objec’uve b|omarkers
12. Suffered from sore throat?
13. Were bothered by heart palpitations?
1 ¥4
14. Appetite was poor’ TABLE 2 Comparison of the cardiovascular risk factors between high and low SHS score group
15. Suffered from heartburn?
SHS score high SHS score low
16. Suffered from nausea?
_ Mean + Std. Mean + Std. t P value®
17. Could not tolerate cold environments?
- - SBP (mmHg) 119.43%13.27 115.31+£13.19 8.573 <0.001
18. | Had difficulty falling asleep? DBP (mmHg) 77.57+7.38 75.38+7.89 7.880 <0.001
19. | Had trouble with waking up during night? GLU (mmol/L) 5.23+0.57 5.17+0.55 2911 <0.001
- TCH (mmol/L) 448+0.76 432+0.78 5.708 <0.001
20. | Had trouble with your short-term memory? 16 (mmol/L} 1.17+0.58 1.08+0.46 4.709 <0.001
21. Could not respond quickly? HDLC (mmol/L) 1.32+0.32 1.36+0.36 3.230 <0.001
- - LDLC (mmol/L) 2.82+0.70 2.78+0.71 1.558 0.119
22. [ Had difficulty concentrating? COR {ng/ml) 204.31+40.06 161.33+27.83 34.076 <0.001
23, | Were distracted for no reason? BMI (kg/m?) 23.24+3.76 2201+3.52 9.268 <0.001
24. Felt nervous or jittery? SHS suboptimal health status; SBP systolic blood pressure; DBP diastolic blood pressure; GLU plasma glucose;
- TCH total cholesterol; TG triglyceride; HDLC high-density lipoprotein cholesterol; LDLC low-density lipoprotein
25. Caught a cold in the past 3 months? cholesterol; COR serum cortisol

(SHSQ-25) Yan et al, J Epidemiol 2009 Yan et al, J Urban Health 2012
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Psvchosocial Ideal cardiovascular metrics. N-glycosylation
Streés SeaTE Wang et al, profiles and Construct validity of the SHSQ-25.
. " . >’ Scient reports. metabolic Adua et al
Landmark paper Cardiovascular Traditional Chinese cortisol and q ! ’
Development and risk factors in Medicine and new mRNA Type 2 zyén roTeI. Heal Qual Lite Outcomes.
evaluation of SHSQ-25. Urban Chinese. concepts of PPPM. expression of diabetes Bi ua;{al\; ’d
Yan et al, Yan et al, Wang et al, glucocorticoid mellitus in iomark Med. All _ar.ound SHS -
J Epidemiol. J Urban Heal. EPMA J. receptor. Ghanian Psychological A joint position
Yan etal, population symptoms in Papet
Stress. ' Intestinal microbiota. Wang et al,
Adua et al, college students.
Sun et al, EPMA J.
EPMA J. Hou et al, J Cell Mol Med
EPMA J. .
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Telomere length Type 2 Psychological symptoms in
; and accelerated diabetes nurses.
Suboptlmall healt.h: a new biological mellitus in Zhu et al,
health dimension for China Suboptimal health cohort ageing. China cohort. EPMA J.
EMSIEEE) iEeiEme. study: rationale, design and Alzain et al, Ge etal, —
' Wang et al, baseline characteristics. OJIB. EPMA J. Metabolomic biomarkers.
Clin and Trans Med. Wang et al Wang et al,
S TS Mec;l. Plasma cortisol_, plasma EPMA J.
catecholamines.
: Yan et al, SHS and cardiovascular deficits.
Endoth.e“al. EPMA J. Wang et al’
dysfunction in Springer Nature.
cardiovascular Preeclampsia for healthcare
disease. management in pregnancy Pregnant women and oxidative stress.
Subjective Objective Kupaev et al, Anto et al, Anto et al,
EPMA J. EPMA J. Free Radical Res.
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Adua GO Ri. NSRRIk @ERI L1Ffe ONSCOOMeS (RORI) 1901180
https://doi.org/10.1186/s12955-021-01810-z

Construct validity of the
Suboptimal

Health Status Questionnaire-25
in a Ghanaian population

Eric Aduai.s+, Ebenezer Afrifa-Yamoahs, Kwasi Frimpongss, Esther Adamas,
Shantha P. Karthigesu:, Enoch Odame Anto.;,, Emmanuel Aboagyes, Yuxiang

o BIVIC HERH A Qi > e
of Life Qutcomes

Adua et al, Health Qual Life Outcomes, 2021
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Anto et al, Free Radical Res, 2019 Wang et al, EPMA J, 2021 Anto et al, EPMA J, 2019
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Alzain et al, OJIB, 2017 Wang et al, EPMA J, 2021 Adua et al, EPMA J, 2016
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The COACS (China Sub-optimal Health Cohort Study) Study is a population-based, prospective, long-term
follow-up cohort study. The study had two phases, cross-sectional and longitudinal. In the first cross-sectional
phase, A total of over 9000 eligible participants had underwent an extensive clinical, laboratory and
environmental exposure measurements protocol and aimed to identify clinical, biological, environmental and
genetic associated factors. In the second phase, a long-term clinical follow-up is being performed with the
purpose of better understanding environmental and genetic risk factors for ischemic events.
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The SHS team at ECU

Wang et al, EPMA J, 2021 Yan et al, J Epidemiol, 2009
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Australia

Carers are people who provide unpaid care and support to family members and
friends who have a disability, mental iliness, chronic condition, terminal iliness,
an alcohol or other drug issue or who are frail aged.

Garcia et al, OJRD, 2018 Carers Australia, 2022
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Carers are a disadvantaged group in society

== Psychological conditions —

 Experience significant burden * Depression
« Caring is an International issue * Anxiety -
« 2.7 million Australians affected * High psychological distress

- Total replacement cost $60 billion == Physical conditions

* Primary carers » Impaired immune function
* Provide majority of care - Hyperglycaemia

* 90% female » Hyperlipidaemia
» Sub-groups of carers (such as mothers « Cardiovascular disease

whose child has a rare disease).

» Shortened life-span (telomere)

Garcia et al, OJRD, 2018 Carers Australia, 2022
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Aim: To understand the association between SHS and informal caring.
Study design: Observational, cross-sectional study (self-reported online survey)

Participants: Carers (n=170) and general population (n=170), female or male, aged
between 18-75, able to speak English, and live in Australia.

Recruitment: Carer support groups, charity organisations, rare disease support
groups, Facebook community groups and snowballing methods.

Primary measures: SHSQ-25

Secondary measures: DASS-21; Carer burden; sociodemographic.
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and Caregiving in Australian Carers

Participants recruited

(n=839)
N . Exclusion due to non-completion
A - (n=83)
General survey population
(n=756)
5 & Exclusion due to SHS eligibility
, it s > requirements
L X 3 - , (n=378)
‘. - | Suboptimal health status
Carers Australia, 2022 survey population
(n=378)
Carers General Australian population

(n=213) (n=165)
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Research question : [] d h
Are elevated levels of prolonged : [ oq
grief disorder, depression, and Y t ks
post-traumatic stress disorder [[ h en .
associated with SHS in bereaved

mothers? INITIATIVE
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SUbjECt: July 2021 April 2022 July 2022
Monique Garcia Domain Score Domain Score Domain Score
Fatigue 6 Fatigue 11 Fatigue 6
Mental 12 Mental 17 Mental 12
Cardiovascular | 2 Cardiovascular 1 Cardiovascular 1
Digestive 2 Digestive 1 Digestive 0
Immune 2 Immune 2 Immune 4
Total SHS score | 24 Total SHS score | 32 Total SHS score | 23
Carer Bereaved mother Bereaved mother

(age 43) (age 44) (age 44)
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Aim: To understand the association between prolonged grief disorder, depression, and
post-traumatic stress disorder with SHS in bereaved parents.

Study design: Observational, cross-sectional study (self-reported online survey)

Participants: Mothers and fathers (n=132), aged between 18-70, able to speak
English, live in Australia, who child died in the last 5 years.

Recruitment: Grief community groups, snowballing methods.
Primary measures: Suboptimal health status (SHSQ-25)

Secondary measures: Depression, anxiety, and stress (DASS-21); Prolonged grief
(PG-13);Post-traumatic stress disorder (PCL-5); sociodemographic data.
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Gene vs Environment

Nature vs Nurture

Genomics vs Genetics

Public Health vs Preventive Medicine
City vs Rural

Rich vs Poor

Health vs Disability

Developed vs Developing

Migrants vs Residences

Chronic Disease vs Infectious Disease
Common Disease vs Rare Disease
Pandemics vs Endemics

Kotten et al Nat Genet 2010; Lu et al J Proteome Res 2011; Wang et al, JAMA 2011; Wang et al. Nat Rev Cancer 2011;

Wang et al Nat Precedings, i()ll; Lauc et al PLoS Genet 2011; Yan et al J Urban Health 2012; Chan et al The Lancet 2013;

Lauc et al PLoS Genet 2013; Wang et al EPMA Journal 2014; Yan et al Stress 2015; Vuckovic et al Arthritis & Rheumatology 2015;

Wang et al Science (Suppl) 2016; Keser et al Diabetologia 2017; Liu et al J Tans Med 2018; Anto et al EPMA Journal 2019;

Li et al JAMA Network Open 2019; Xia at al Nat Metabolism 2020; Wang et al Lancet Regional Health 2020; Stambuk et al Aging 2020;
Tian et al JCI Insight 2020; Zhang et al NPJ Ageing & Mechanism of Diseases 2021; Wang et al... Golubnitschaja. Position Paper EPMA 2021.
Wang et al BMJ SHS Workshop —Sydney 2022
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Take home messages

« Suboptimal Health Status is the physical state between health and disease,
and is considered a reversible stage of pre-chronic disease.

* The Suboptimal Health Status questionnaire (SHSQ-25) is a reliable tool to
detect suboptimal health.

« Assessment of Suboptimal Health Status, via the SHSQ-25, predicts the risk of
developing chronic diseases, providing health professionals with a unique
window of opportunity for early interventions prior to disease onset.



