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Abstract

The aim of the study is to explore the association of obesity by body mass index
(BMI) measurements with subjective health status (SHS), objective health status
(OHS) and wellbeing status among older adults in England. The sample of 5640
participants (aged 50 years and over) are considered from the English Longitudi-
nal Study of Ageing Wave 8 dataset. Multivariate logistic regression analysis is per-
formed to explore the cross-sectional relationship of the study variables. The statis-
tical analyses explored those overweight and obese older adults are progressively
vulnerable to increasing odds of poor SHS, OHS and poor wellbeing in an adjusted
model compared to their normal-weight counterparts. The outcome of the present
study would enable policymakers and healthcare providers to have greater insight
into the effects of socio-demographic and lifestyle factors and the effect of high BMI
on older adults’ health and wellbeing.
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Introduction

Obesity is a worldwide problem and is one of the biggest public health challenges
today with increasing prevalence and incidence in both developed and developing
countries (Bell et al., 2016). Compared to the rest of Europe, England has some
of the worst figures. A report by the Department of Health and Social Care (UK
Government, 2020) states that currently, in England, approximately 63% of adults
have a high Body Mass Index (BMI) and half of them are obese. Since 2007,
the adult obesity trend has accelerated faster than predicted (UK Government,
2020). It is estimated that by 2024, the number of obese adults in England will be
between 26.6% and 33.9% (Public Health England, 2019).

Increasing life expectancy and obesity among older adults jointly lead to dis-
ability and dependencies. Moreover, ageing itself is a contributor to poor meta-
bolic health, a decline in immune system function, reduction of lean body mass,
alterations in body fat distribution and an increase in abdominal obesity (Jura &
Kozak, 2016). For older women, abdominal obesity is more prevalent and nearly
double the rate of general obesity, amounting to 73.8% of women aged 60 years
and over (Lumsden & Hor, 2015). There is evidence that older adults’ subjec-
tive health appraisal may depend on various factors other than objective health
(e.g., clinically diagnosed). A study on self-rated health vs objective health sta-
tus (OHS) of elderly people (Aratjo et al., 2018) revealed that 46.5% of partici-
pants marked their health as good, very good, or excellent despite their functional
impairment. Djalalinia et al. (2015) have argued that there is a need to evalu-
ate the influence that obesity has on various dimensions of health (for example,
physical health and illness, mental health and wellbeing), particularly for older
adults. Therefore, self-rated health appraisal, which reflects an individual’s physi-
cal and mental health is an important area of research and is used to measure an
individual’s subjective health status (SHS) in many population surveys.

Furthermore, several studies found that a higher level of wellbeing is influen-
tial for older adults in reducing the risk of injury, disease, illness, and increased
longevity, better immune functioning, and speedier recovery (Centres for Disease
Control and Prevention, 2018). However, the ‘Obesity Care Pathway Toolkit’,
developed by the National Obesity Forum (2005), *Care pathway for the manage-
ment of overweight and obesity’ by the National Health Service (NHS) (2006),
National Institute for Health and Care Excellence (NICE) guidance on obesity
(2014), *Wandsworth Healthy Weight Care Pathway Toolkit’ by Public Health
Wandsworth Council (2018) and The "Report of the working group into: Joined-
up clinical pathways for obesity’ by a joint working group with representation
from various health regulatory bodies of England (NHS England, 2014); sub-
optimally addresses the areas under the care pathway for overweight and obese
older adults for all aspects of their wellbeing related to their current health status
to improve their quality-of-life. It is, therefore, essential to explore the associa-
tion between current health status and wellbeing among older adults with obesity.
In consideration of this, the current research poses the following question:
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Is there any association between obesity with current health status and the well-
being of older adults in England?

Background

In the United Kingdom, the prevalence of obesity is more visible among older
adults, with approximately three-quarters of older adults aged between 65-74 years
being classified as overweight or obese (Gulland, 2010). Some past studies have
reported that high BMI may have a protective role in premature mortality in older
adults (Janssen, 2007; Pischon et al., 2008). For example, a study on older adults
by Han et al. (2011) found that high BMI, increased the absolute mortality risk up
to the age of 75 years, with the association becoming weaker for older adults over
80 years of age. This phenomenon has been termed the ’obesity paradox’ or ‘reverse
epidemiology’ (Chapman, 2010; Hainer & Aldhoon-Hainerova, 2013). However, it
is important to note that the idea of the obesity paradox does not consider the older
adults’ health and wellbeing status concerning their BMI.

The evidence also shows that increased abdominal fat is linked to an increased
risk of cardiovascular disease and type 2 diabetes (Lumsden & Hor, 2015). There-
fore, obesity in older adults is an increasingly important public health concern as it
is an increasing and major source of mortality, morbidity, and disability for the past
3—4 decades (Abdelaal et al, 2017). Systematic reviews and meta-analyses by Ofori-
Asenso et al. (2019) aimed at the older adults (aged>65 years) in high-income
countries explored that 2 in 5 and 1 in 8 older adults had >3 and > 5 chronic medical
conditions, respectively. There has also been an epidemiological transition, in most
countries, as national disease burdens move to a greater or equal predominance of
non-communicable diseases compared to communicable diseases (Arokiasamy &
Selvamani, 2018). Older adults are therefore more prone to develop multiple chronic
diseases, frequently described as *multimorbidity’, due to the biology of ageing and
the shifting disease burden profile (Arokiasamy et al., 2015). An increase in longev-
ity and obesity leads to an increase in chronic conditions, complex morbidities with
more than two diseases, disability, and premature mortality in older adults, particu-
larly in developed countries (Gallagher & Gates, 2006; Nam et al., 2012). A report
by Office for National Statistics (ONS, 2013) stated that in Great Britain (England,
Scotland, and Wales), 36% and 20% of adults reported having long-term condi-
tions or disabilities or a limiting long-term condition or disability, that is more than
one in three and one in five adults, respectively. It had also been found that people
with chronic conditions, complex morbidities and impaired mobility who are also
obese have lower wellbeing (Local Government Association, 2020). However, some
studies explored that being overweight possibly be a protective factor concerning
chronic diseases (Coqueiro et al., 2013; Pes et al., 2019), but the effect appears to be
weakening for the elderly (Dixon et al., 2015).

On the other hand, a Taiwan study by Chang et al. (2018) argued that overweight
older adults had significantly better self-rated health scores and obese older adults
had significantly better self-rated happiness scores than the normal-weight popula-
tion. But there are studies that also established those obese older adults experience
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significant impairments in quality of life (QOL) because of their obesity, with a
higher level of obesity-associated with greater impairments in QOL (Daviglus et al.,
2003; Sach et al., 2006). However, that is not always true in terms of emotional well-
being, especially in individuals who are obese without any chronic conditions (Doll
et al., 2000). A longitudinal study by Shankar et al. (2014) evaluated that hedonic
wellbeing (greater enjoyment in life) could be associated with an individual’s poor
health, and Steptoe et al. (2015) found that hedonic wellbeing could be declined
progressively with the number of comorbidities. Approximately 79% of NHS admis-
sions for obesity-related bariatric surgery for the age group of 35 and 64 years
(NHS Digital, 2019) reflect the mental health status of these individuals. Amarya
et al. (2014) argue that quality of life or wellbeing may be the most important goal
of therapy in older adults. Several studies explored that SHS of older adults is not
solely dependent on ageing or age-related health status and functional difficulty,
and there is an existing discrepancy between subjective and objective indicators of
health among older adults (Aragjo et al., 2018; Cho et al., 2012).

However, there is a lack of published studies that could capture the effects of
BMI on SHS, OHS and wellbeing of obese older adults compared to normal-weight
older adults. In this study, we have examined the cross-sectional association between
above-normal BMI in older adults aged 50 years and above and the perceived differ-
ences in their SHS, OHS and wellbeing.

Methods
Sample and Participants

The English Longitudinal Study of Ageing (ELSA) is a panel survey of a representa-
tive cohort of English women and men aged fifty years and over living within the
community (Institute for Fiscal Studies, 2018). It’s a distinctively made supply of
knowledge on the health, social circumstances, wellbeing, and economic conditions
of its participants. Details concerning the method and technical aspects of the survey
and its methodology are revealed elsewhere (Bowling & Windsor, 2008; Pongigli-
one et al., 2017). This study has used the ELSA Wave eight survey dataset. The
Wave eight survey was meted out between May 2016 and June 2017. It had a sample
size of 8,445 participants. For this study, underweight respondents (BMI < 18.5 kg/
m?2) were removed from the analytic dataset to avoid selection bias. This is because
several studies have found that physical or mental impairments, disabilities and mor-
bidity can be causal health effects of poor nutrition among older adults (Sawada
et al., 2021; Wei et al., 2018). Therefore, the present study only considered 5,640
participants.

All ELSA participants provided written and informed consent and all the ELSA
waves have been approved by the National Research and Ethics Committee (London
Multicentre Research Ethics Committee (MREC/01/2/91)). The ELSA participants
are anonymised, and the anonymised data are freely accessible from the UK Data
Service (UK Data Service, 2018).
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Data Collection

Three methods of data collection were used for ELSA Wave 8: face-to-face inter-
views were conducted using computer-assisted personal interviewing (CAPI), self-
completion questionnaires completed using pen and paper (PAPI) and an observa-
tion and examination visit by a nurse. Face-to-face interviews were undertaken by
trained interviewers using laptop computers at the participant’s residential address
to collect baseline demographic and physical and mental health status information
for each participant (Slater et al., 2018).

Nurse home visits in Wave 8 involved collecting data for anthropometric meas-
ures and physical performance measures along with bio-measurements. However,
in wave 8, the participant’s height was not measured, as part of the anthropometric
measurements. Therefore, Wave 6 participant’s height data has been merged with
the Wave 8 dataset to calculate the participant’s BMI. This was because the Wave 8
cohort group were the same as the Wave 6 cohort group.

Variables and Measurements
Subjective Health Status

To determine participant’s SHS, self-rated single item health was evaluated with
a single question (“In general, would you say your health is...”) and asking the
respondents to mark their health on a 5-point Likert scale, where positively struc-
tured responses were reversely scored (0—4) from excellent, very good, good, fair,
and poor. However, for regression analysis in the present study, the above mentioned
self-rated health status (SHS) has been dichotomised as 0—1 (fair/poor and excellent/
very good/good respectively).

Objective Health Status

To determine OHS, 11 medically diagnosed morbidities are considered to be rel-
evant from the literature (Aradjo et al., 2018; Jehan et al., 2017). The previous stud-
ies (Barnett et al., 2012; Salisbury, 2013) suggest that a single disease approach is
failed to evaluate the complexity of the problem correctly. Moreover, there is no
international consensus on a list of chronic conditions for older adults to be used in
research and surveillance (Li et al., 2016). These are high blood pressure, high cho-
lesterol, angina, heart attack, stroke, other heart diseases, diabetes, cancer, dementia,
arthritis, and osteoporosis. However, there are a few more diagnosed diseases in the
ELSA dataset, but the number of respondents is very low for those to be included
in the analysis. The definition of ’comorbidity’ and 'multimorbidity’ was adapted
from past studies (Fortin et al., 2012; Pes et al., 2019). The former is defined as the
co-occurrence of two clinically diagnosed disease conditions, and the latter is the
co-occurrence of three or more clinically diagnosed disease conditions along with
the primary disease or index disease. However, different researchers have defined
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comorbidity and multimorbidity in many ways, according to their study purpose. In
the present study, the primary or index condition is a high level of BMI above what
is defined as normal weight for a participant, and the aim is to explore the connec-
tion between excess weight with other clinically diagnosed conditions. A four-point
scale was used to measure morbidities, where “no morbidity” was coded as 0, 1 for
“single morbidity”, 2 for “comorbidity”, and 3 for “multimorbidity”.

Wellbeing

Wellbeing was measured as hedonic or psychological wellbeing. To evaluate the
effect of positive weight gain on psychological wellbeing, a strongly validated scale
that is Control autonomy self-realisation pleasure scale (CASP) has been used. The
19-items CASP-19 measuring instrument was included as part of the self-com-
pletion document. Participants were asked how frequently each of the statements
(all the statements are jotted down in Table 1) in CASP-19 was applied to them
on a 4-point Likert scale ranging from 0-3, where O represents often and 3 repre-
sents never. The statements are mostly negatively worded. Therefore, few positively
worded statements coding has been changed to match with the rest of the statements
coding, where O represents good quality of life and 3 represents poor quality of life.
All the responses have been summed up to have a total score (range 0-57), with
higher scores reflecting poor wellbeing.

Body Mass Index

To calculate BMI participants’ height was measured to the nearest millimetre by
a portable stadiometer, asking them to stand upright without shoes. Weight was
measured by using a portable electronic scale to the closest 0.1 kg. However, the
portable electronic scale has a limit to weigh up to 130 kg, therefore, those par-
ticipants’ weights were estimated. Participants were requested to take their shoes off
and to wear only light clothing. Each informant’s BMI was calculated as weight in
kilograms divided by height in meters squared. Participants’ weight was categorised
according to the World Health Organisation (WHO) classification into three groups-
normal (BMI>18.5 to < 25), overweight (BMI>25 to <30) and obese (BMI >30).
The BMI variable is coded progressively as 1 for “normal”, 2 for “overweight” and
3 for “obese”.

Selected Covariates

The socio-demographic factors used are age, gender, marital status, education, and
the socio-economic factor used is employment status. The behavioural or lifestyle
factors used are the amount of smoking and drinking alcohol. Several past studies on
older adults have found good agreement when using the variables mentioned above
as the risk factors for health, wellbeing, and social care outcomes (Jackson et al.,
2019; Pongiglione et al., 2017). Ethnicity is not considered as one of the covariates
for this study, as the study sample was not a representative sample of non-white
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respondents. The number of ‘white’ participants was 6,746 (94.6%) whereas the
number of non-white respondents was 387 (5.4%). Age variable has been progres-
sively valued as, 0 for 50-60, 1 for 61-70, 2 for 71-80 and 3 for 81 + years of the
age cohort. Please see other coding and measurements in Table 1.

Data Analysis

A descriptive statistical analysis is initially performed with the help of the SPSS
V.25.0 software package summarising the impact of obesity on SHS and OHS of
older adults. The data are subsequently stratified according to respondents’ demo-
graphics. To conclude the hypothesis with 95% confidence, the generated p-value
of the X2 statistics should be less than 0.05 (p<0.05) to be considered statistically
significant.

Multivariate models are used to predict whether an increased level than normal
BMI is associated with older adults’ SHS, OHS and wellbeing. Unadjusted and
adjusted ORs with corresponding 95% CI are calculated to determine the partici-
pant’s SHS and wellbeing. Multinomial logistic regression is applied to predict the
connection between obesity and the three categories of OHS measures with no mor-
bidity as a reference group.

Results
Participant Characteristics

All selected characteristics of the participants are presented in Table 1. The mean
age of the respondents was 68 years, out of which 32.7% of the participants were
obese. Compared to the normal-weight participants, there were 9.8% and 0.5% more
obese and overweight participants, respectively, in the working dataset. The study
population comprised more females than males (50.5% vs 49.5%), with most of
them being married (65.4%), having at least one co-resident (76%), and currently
not smoking (53.4%) and retired or unemployed (68.5%). About half of the partici-
pants (49.7%) consumed alcohol frequently or daily. Out of 5640 participants, only
1111 (19.7%) participants were either continuing their education during data col-
lection or leaving their formal education at 19-year age or over. About three quarter
(73.1%) of participants left their formal education between 15-18-year of age. Most
older adults marked their subjective health status (SHS) as good (32.1%) and very
good (29%) than poor (8.5%). However, 18.9% of participants marked their health
status fair than excellent (11.5%). In the Wave 8 ELSA dataset more participants
had single morbidity (30.7%), and very few participants reported having no mor-
bidity (1.5%). More participants reported having comorbidities than multimorbidity
(22.3% vs 16%).

Results from the Chi-square (Xz) statistical analysis (Table 2 and Table 3) reveals that
high BMI is statistically significant with an individual’s SHS and OHS (X2 (2)=82.73,
p<0.05; and X2 (2)=26.89, p<0.05, respectively). Except for an individual’s gender and
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Table 2 Descriptive statistics determining SHS for obese older adults

Variables Subjective health status

Excellent Very good Good Fair Poor

N % N % N % N % N %
BMI
Normal 237 36.6 537 32.8 468 25.8 279 262 115 241
Overweight 217 335 491 300 518 28.6 311 292 132 277
Obese 194 299 607 37.1 827 45.6 476 447 230 482
TOTAL 648 11,5 1635 290 1813 322 1066 189 477 85
Respondent 5639
P -value 0.001

x*>=82.73
Age
50-60 228 351 445 272 402 222 190 17.8 83 17.4
61-70 275 424 686 419 682 376 350 329 171 359
71-80 105 162 354 21.6 501 27.6 310 29.1 142 298
81+ 41 6.3 151 9.2 229 126 215 202 80 16.8
TOTAL 649 11,5 1636 290 1814 322 1065 189 476 84
Respondent 5640
P -value 0.001

x*=220.09
Gender
Female 308 475 815 49.8 932 514 556 522 237 497
Male 340 525 820 50.2 881 48.6 510 47.8 240 503
TOTAL 648 11.5 1635 290 1813 322 1066 189 477 85
Respondent 5639
P -value 0.348

x>=4.46
Marital status
Married 472 728 1141 69.8 1208 66.6 633 594 235 495
Unmarried/others 176 272 494 302 605 334 432 40.6 240 505
TOTAL 648 11.5 1635 29.0 1813 322 1065 189 475 84
Respondent 5636
P -value 0.001

x*=101.01
Current smoker
No 289 889 853 889 1003 86.1 592 80.2 278 745
Yes 36 11.1 107 11.1 162 13.9 146 19.8 95 25.5
TOTAL 325 9.1 960 27.0 1165 327 738 20.7 373  10.5
Respondent 3561
P -value 0.001

x*=60.11
Alcohol
None/Rarely 170 29.0 542 364 722 45.0 529 56.0 240 623
Frequently/Daily 416  71.0 945 63.6 884 550 416 440 145 377

@ Springer



G. Ghosh et al.

Table 2 (continued)

Variables Subjective health status

Excellent Very good Good Fair Poor

N % N % N % N % N %
TOTAL 586 11.7 1487 29.7 1606 32.1 945 189 384 7.7
Respondent 5009
P -value 0.001

x>=196.03
Education (left formal education at)
None/< 14 30 4.6 72 44 94 5.2 139 13.0 67 14.1
15-18 417 643 1191 729 1341 740 808 758 368 773
>19/not yet finished 202 31.1 371 227 378 20.8 119 112 41 8.6
TOTAL 649 115 1634 290 1813 322 1066 189 476 84
Respondent 5638
P -value 0.001

x*=246.91
Employment
Retired/ unemployed 339 527 1001 61.7 1231 685 854 809 440 924
Employed 304 473 621 383 567 315 201 19.1 36 7.6
TOTAL 643 115 1622 290 1798 32.1 1055 189 476 85
Respondent 5594
P -value 0.001

x?=313.29

smoking status, all other socio-demographic, behavioural and socio-economic covariates
are strongly associated (p<0.01) with respondents’ both SHS and OHS. Although partici-
pant’s sex is not significantly associated with their SHS (X2 (1)=4.46, p>0.05), however,
strongly associated with their OHS (X2 (1)=15.23, p<0.05). In contrast, an individual’s
smoking status is strongly associated with their SHS (X2 (1)=60.11, p<0.05), but not
strongly connected with their OHS (X2 (1)=3.19, p>0.05).

Examining the Differences in SHS Risk Between the BMIs Groups

The unadjusted binary logistical regression analysis (Table 4) shows the independ-
ent effect of BMI, that compared to normal-weight individuals, the chance of having
better SHS is strongly reduced for obese participants by 27% (OR: 0.73, 95% CI.
0.63-0.84, p<0.01). However, the effect is found to be insignificant for overweight
participants and the odds of having good SHS were reduced by 12% for them (OR:
0.88,95% CI: 0.75-1.03, p>0.05).

The adjusted model (Table 4) shows that compared to normal-weight indi-
viduals, the chance of having better SHS is significantly reduced for both their
obese and overweight counterparts by 36% and 27%, respectively (OR: 0.64, 95%
CI: 0.52-0.80, p<0.01; OR: 0.73, 95% CI: 0.58-0.91, p<0.05, respectively) while the
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Table 3 Descriptive statistics determining OHS for obese older adults

Variables Objective health status
No Morbidity Single morbidity =~ Comorbidity (2 Multimorbidity
diseases) (3 +diseases)
N % N % N % N %
BMI
Normal 31 36.9 506 29.2 303 24.1 238 26.3
Overweight 31 36.9 503 29.1 346 27.5 262 29.0
Obese 22 26.2 722 41.7 610 48.5 405 44.8
TOTAL 84 2.1 1731 43.5 1259 31.6 905 22.7
Respondents 3979
P -value 0.001
X2 =26.89
Age
50-60 28 333 448 25.9 193 15.3 49 54
61-70 28 333 682 394 461 36.6 294 32.6
71-80 20 23.8 419 242 396 314 334 37.0
81+ 8 9.5 181 10.5 210 16.7 226 25.0
TOTAL 84 2.1 1730 43.5 1260 31.7 903 22.7
Respondents 3977
P-value 0.001
x>=281.82
Gender
Female 35 41.7 865 50.0 660 52.4 515 56.9
Male 49 58.3 866 50.0 599 47.6 390 43.1
TOTAL 84 2.1 1731 43.5 1259 31.6 905 22.7
Respondents 3979
P-value 0.002
x?=15.23
Marital status
Married 59 70.2 1184 68.5 792 62.9 498 55.0
Unmarried/others 25 29.8 545 31.5 467 37.1 407 45.0
TOTAL 84 2.1 1729 43.5 1259 31.7 905 22.8
Respondents 3977
P-value 0.001
x2=48.40
Current smoker
No 56  91.8 907 84.1 729 85.1 545 85.8
Yes 5 8.2 171 15.9 128 149 90 14.2
TOTAL 61 2.3 1078 41.0 857 326 635 241
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Table 3 (continued)

Variables Objective health status

No Morbidity Single morbidity =~ Comorbidity (2 Multimorbidity

diseases) (3 +diseases)
N % N % N % N %
Respondents 2631
P-value 0.363
x*=3.19
Alcohol
None/Rarely 29 426 617 40.2 547 484 431 550
Frequently/Daily 39 574 916 59.8 683 51.6 352 45.0
TOTAL 68 1.9 1533 43.6 1130 322 783 22.3
Respondents 3514
P-value 0.001
x>=49.05
Education (left formal education at)
None/< 14 5 6.0 87 5.0 107 8.5 143 15.8
15-18 56 66.7 1287 74.4 948 754 664 73.5
> 19/not yet finished 23 274 355 20.5 203 16.1 97 10.7
TOTAL 84 2.1 1729 43.5 1258 31.6 904 22.7
Respondents 3975
P-value 0.001
x*=121.30
Employment
Retired/ unem- 47 56.6 1137 66.3 1022 82.2 821 91.2
ployed
Employed 36 434 577 337 222 17.8 79 8.8
TOTAL 83 2.1 1714 43.5 1244 31.6 900 22.8
Respondents 3941
P-value 0.001

x>=249.42

other variables are held constant. On the other hand, compared to the 50-60-year age
group, increasing age significantly increased the chance of having better SHS by 65%,
53% and 45% for those of their 61-70’s, 71-80’s and 81 + years, respectively. Compared
to females, the odds of having better SHS are insignificantly reduced by 13% for those
males and compared to retired or unemployed individuals, the odds of having better SHS
are significantly increased by 256% for those in employment. Moreover, compared to
the married and non-smokers respondents, being unmarried/single/divorced/widowed
and current smokers strongly reduced the odds of having better SHS of 29% and 52%,
respectively. At the same time, compared to the none or rare alcohol drinkers, the odds
of having better SHS significantly increased by 80% for their frequent or daily drinker
counterparts. Finally, compared to the individuals with no education or minimum educa-
tion (/< 14 years), having the highest education (> 19 years/ not yet finished) and
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finishing education between 15-18 years significantly increased the odds of hav-
ing better SHS by 301% and 95%, respectively.

Examining the Differences in OHS Risk Between the BMIs Groups

Table 5 evaluates that compared to normal-weight individuals, the risk of having single
morbidity, comorbidity and multimorbidity than no morbidity is significantly increased
for obese participants by 165%, 304% and 342%, respectively when the model is con-
trolled for other variables. At the same time, although the risk of having single morbidity
and comorbidity is not significant for overweight, strongly increased the hazard of hav-
ing multimorbidity at a 5% level. Surprisingly, compared to the 50-60-year age group,
increasing age reduced the risk of having single morbidity than having no morbidity by
39%, 44% and 16% for those their 61-70’s, 71-80’s and 81+ years, respectively. How-
ever, compared to the 50-60-year age group, the risk of comorbidity than no morbidity
increased for the oldest old (aged 81+years) by 10%. Although the hazard of having
comorbidity reduced for those of 61-70’s and 71-80 years by 43% and 36%, respec-
tively to their 50-60 years counterparts, as well as the effects of age, are insignificant in
predicting comorbidity when the model is controlled for BMI and other variables. Nev-
ertheless, compared to the 50-60-year age group, the hazard of multimorbidity than no
morbidity increased with age by 115%, 220% and 414% for individuals of 61-70, 71-80
and 81+ year age groups, respectively. The oldest-old strongly predicts the risk of multi-
morbidity at a 5% level, but other age groups are insignificant. On the other hand, com-
pared to females, married, and being retired or unemployed, the odds of having single
morbidity, comorbidity and multimorbidity than having no morbidity were reduced for
those of males, unmarried/single/divorced/widowed and in employment, respectively.
Where an individual’s gender and employment status significantly predict the risk of
comorbidity and multimorbidity, but marital status is insignificant at a 5% level. Nev-
ertheless, compared to the current non-smokers the hazard of having single morbidity,
comorbidity and multimorbidity than no morbidity is significantly increased by 548%,
475% and 602%, respectively for their current smokers’ counterparts. However, although
compared to the none or rare alcohol drinkers the hazard of having single morbidity and
comorbidity insignificantly increased by 28% and 1% respectively, the odds of having
multimorbidity than having no morbidity is reduced by 8% for frequently or daily alco-
hol drinkers. Furthermore, compared to the individuals with no education or minimum
education (never/<14 years), those with higher education insignificantly reduced the
risk of single morbidity, comorbidity and multimorbidity for both finishing education
between 15-18 years and having the highest education (> 19 years/ not yet finished).

Examining the Differences in Wellbeing Between the BMIs Groups

Table 6 shows that an individual’s poor wellbeing increases with an individual’s
increasing degree of BMI, irrespectively the model is controlled for other predic-
tors or not. Compared to the normal weight individuals, on average every 1 kg/m2
increase in BMI for overweight and obese participants, we expect an increased risk
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of poor wellbeing of 0.22 units and 0.98 units respectively (B: 0.22, 95% CI: -0.7328
to 1.18, p>0.05, and B: 0.98, 95% CI: 0.08 to 1.89, p<0.05, respectively), when the
model is adjusted for BMI and other variables. The risk of having poor wellbeing is
significantly higher for an obese individual, but the risk is insignificant for overweight
individuals. Paradoxically, increasing age strongly reduced the risk of having poor
wellbeing. Compared to the 50-60-year age group, every l-year increase of age in
average for the participants of 61-70 and 71-80-year age groups, we expect a reduced
risk of poor wellbeing of 3.76 units and 3.93 units, respectively, while the other vari-
ables are held constant. The average risk of poor wellbeing was significantly lower
by 3.26 units for the oldest old (aged 81+ years) adults (B: -3.26, 95% CI: -4.81 to
-1.72, p<0.01). In addition, compared to females, males insignificantly reduced the
average risk of poor wellbeing by 0.07 units and compared to married individuals and
non-smokers, the hazard of poor wellbeing is significantly higher by 1.51 units and
1.28 units for those who are unmarried/single/divorced/widowed and current smok-
ers, respectively. Moreover, compared to never or rare alcohol drinkers and retired
or unemployed participants, the average risk of poor wellbeing is strongly reduced
by 1.00 units and 1.30 units for their frequent or daily drinkers and employed coun-
terparts, respectively. Nevertheless, being highly educated insignificantly increased
the risk of an individual’s poor wellbeing compared to individuals with no education
or minimum education (never/< 14 years). Furthermore, individuals with excellent/
very good/good SHS significantly reduced the hazard of poor wellbeing by 7.73 units
compared to those who reported their SHS as fair or poor. At the same time, it is not
surprising that the hazard of poor wellbeing is insignificantly higher by 0.15 units
and 0.63 units for individuals with comorbidity and multimorbidity, respectively.

Discussion

The statistical analyses explored those older adults (aged 50 years and over) who
were overweight and obese were progressively vulnerable to increasing odds of poor
subjective and objective health status and poor wellbeing in an adjusted model com-
pared to their normal-weight counterparts. In addition, obesity by BMI classification
strongly predicted the participant’s SHS, complex morbidities and poor wellbeing.
On the other hand, compared to the 50-60 years age group, increasing age increased
the odds of multimorbidity and only for the oldest old, increased the odds of comor-
bidity, whereas increasing age reduced the odds of single morbidity in an adjusted
model. Surprisingly, increasing age reduced the odds of poor SHS and poor wellbe-
ing among older adults. In addition, participants who were female, unmarried/single/
widowed/divorced, low level of education, retired/unemployed and current smokers
were progressively vulnerable to increased odds of complex morbidities. Whereas
participants who were male, unmarried/single/widowed/divorced, low level of edu-
cation, were retired/unemployed and current smokers were progressively vulnerable
to increasing odds of poor SHS and poor wellbeing. Moreover, although the increas-
ing frequency of alcohol increased the odds of single morbidity and comorbidity,
it reduced the odds of multimorbidity, poor SHS and poor wellbeing among older
adults. Finally, although older adults’ good SHS significantly reduced the odds of
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poor wellbeing, the effect of objective health status (except single morbidity) con-
cerning comorbidity and multimorbidity; however, were insignificant.

The findings from the exploratory data analysis (Table 2 and Table 3) are consist-
ent with previous studies, see for example- Lopez-Garcia et al., 2003; Giuli et al.,
2014, where the percentage of SHS rating as fair/poor are significantly higher for
obese older adults than that of their overweight and normal-weight counterparts.
The findings can be explained by the fact that, for obese older adults, lack of phys-
ical activities leads to depression and social isolation or discrimination, resulting
in poor self-esteem and body image distortions (Abdelaal et al., 2017; Trull et al.,
2012). In addition, it is noted that about one quarter (22.7%) of respondents have
multimorbidity. The findings are in line with other UK estimates of multimorbidity
that ranged from 23% (Barnett et al., 2012) to 58% (Macleod et al., 2004).

The outcomes displayed in Table 4 are in line with an English Longitudinal
Study conducted by Hulman et al. (2019) that finds high risk of poor SHS is asso-
ciated with the advancement of BMI in old age. However, the study evaluates that
poor SHS for the older participants (aged <60 years <75 years) is related to only
the development of BMI, whereas, for the elderly (aged >75 years), it is due to the
decline of BMI. Another cross-sectional study by Arajo et al. (2018) revealed that
most of the oldest-old participants with severe to moderate dependence had a rea-
sonable to excellent SHS. This can be explained by survival bias theory, as obese
individuals are at greater risk of dying early. Therefore, only selectively healthy
individuals could survive into old age (Kuk et al., 2009; Ng et al., 2017).

Table 5 shows that obesity among older adults is significantly associated with sin-
gle morbidity, comorbidity and multimorbidity, while the model is adjusted for other
lifestyle and socio-demographic factors. The outcome is consistent with several past
studies (Dhalwani et al., 2016; Li et al., 2016). Dhalwani et al. (2016) that found
although obesity is not significantly associated with multimorbidity independently,
the overall risk of multimorbidity is increased more with the combined presence of
certain unhealthy lifestyle factors than the quantity, which is in line with the present
study. A cross-sectional US study by Pantalone et al. (2017) explored that high BMI
is associated with a high prevalence of comorbidity, although, the study participants
were > 20 years old. Another single-centre study by Pes et al. (2019) found that mod-
erately overweight with a BMI range of 27.5-29.9 kg/m2 can be a protective factor
for particularly older males concerning comorbidity, whereas the present study eval-
uated that the risk of having single morbidity and comorbidity for overweight older
adults is insignificant. Besides, the findings are supported by Booth et al. (2014)
that found the prevalence of multimorbidity significantly increased with age in each
overweight and obese category by BMI classification. The findings are also consist-
ent with a past longitudinal English population study by Singer et al. (2019) that
found increasing age increased the probability of having multimorbidity. Neverthe-
less, in older adults, the relation between BMI and chronic diseases is complex, and
the effect of BMI seems attenuated, which can be explained by the ‘obesity paradox’
(Dixon et al., 2015; Leal Neto et al., 2016) and perhaps a few combinations of medi-
cally diagnosed diseases are more hazardous than others (Hernandez et al., 2019).

On the other hand, the findings that evaluated participants who are male reduced
the risk of multimorbidity than females are in line with a prospective English
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population study by Dhalwani et al. (2016). A study on older Irish adults by Hernan-
dez et al. (2019) explored the gender variations according to the prevalence of vari-
ous clusters of comorbid conditions and found females had a high probability of
suffering from osteoporosis, and arthritis. The study also found that obesity and
arthritis were the highest prevalence of comorbidity in the male participants. How-
ever, the study evaluated those female cohorts might have a more complex set of
highly occurring coexisting conditions than males. The outcome regarding the asso-
ciation of OHS with smoking and alcohol drinking is agreed by a recent longitudinal
study (Singer et al., 2019) that found the odds of having multimorbidity reduced
by the increasing frequency of alcohol consumption. Another study by Dhalwani
et al. (2016) did not find a significant association between the risk of multimorbidity
and frequent alcohol consumption among the older English population. However,
the study evaluated that obesity and smoking, if combined with excess alcohol con-
sumption, lack of physical activity, and inadequate fruit/vegetable intake, could have
the strongest association with multimorbidity incidence. The study found that few
combinations of lifestyle factors could be more hazardous than others in the increas-
ing risk of multimorbidity.

On the other hand, the result that is displayed in Table 6 is in line with a cross-
sectional US study that used primary data and evaluated those overweight and
obese patients who had a substantially lower health-related quality of life, and the
effect was reduced when combined with age, sex, smoking and comorbidity (Katz
et al., 2000). However, the paradoxical outcome between increasing age for an older
adult and reduced risk of poor wellbeing is in line with an English study by Deaton
(2008), using data from a proceeding survey of over 160 countries that explored the
U-shaped association between age and wellbeing, where 45-54 years age group had
the worst wellbeing. Although, they did not explore the combined effect of obesity
and other lifestyle factors on individuals’ increasing age and wellbeing.

There are a few limitations of our study. Firstly, height was not measured in the
same data collection wave as weight, other lifestyle, health, and social care factors,
hence it could introduce measurement bias, as participants may have changed their
height status since older adult’s height can reduce due to age-associated spinal short-
ening (Han et al., 2011). several past studies have found good agreement on health
outcomes using height coefficients from the ELSA dataset as height is measured in
every alternative Wave in ELSA (Copley et al., 2017; Jackson et al., 2015). Sec-
ondly, although BMI is a well-known measure of obesity, there is evidence that the
measure of central obesity may be more important in determining health outcomes
(Zaninotto et al., 2010). Moreover, different studies use different cut-points of BMI
to determine obesity. Thirdly, ELSA used self-reported medical diagnosis of chronic
disease and participants with cognitive impairment had to have a proxy interview.
However, for objective assessment of medically diagnosed diseases, the partici-
pants had to be engaged with the health care system and that could have resulted in
under-reporting, particularly for the participants, who were not eligible to have free
medical care (Hernindez et al., 2019). Moreover, no measures were put on whether
discrepancies between wellbeing and subjective and objective indicators of health
among older adults and how these may be culturally influenced because the ELSA
survey data is an English population survey only. Finally, the cross-sectional study
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is per se a limitation. This study design does not explore a deeper understanding of
patients’ experiences living with physical health conditions over the period. As a
result, causation could not be inferred.

However, the strength of the study is using a large English prospective cohort
data set and therefore, our findings are generalisable to the English population.
Moreover, ELSA used standardised data collection methods and all data collection
tools are validated, for example, the CASP-19 scale.

Conclusion

The outcome of the present study would enable policymakers and healthcare pro-
viders to have greater insight into the effects of socio-demographic and lifestyle
factors and the effect of high BMI on older adults’ health and wellbeing. Further
research is required to investigate the severity of chronic conditions in overweight
and obese older adults’ and identify the combination of chronic diseases that are
more hazardous.
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