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Introduction
The UK population is ageing rapidly. The group of adults over 65 years is growing faster than 

any other age group; with one in six in 1998 to a projected one in every four by 2038 [1]. An ageing 
population is associated with significantly increased demand for health and social care [2].

Simultaneously, this ageing population is also becoming more overweight. By 2030 
approximately 40% of the UK adults are projected to be living with obesity [3]. Obesity, an excessive 
accumulation of body fat normally defined as a Body Mass Index (BMI) of >30 kg/m2, is a recognized 
modifiable risk factor for the development of type 2 diabetes mellitus, coronary heart disease, 
stroke, depression, hypertension and obesity related cancers [4-8]. A BMI of greater than 40 kg/m2 
is classified as morbidly obese, with worse health outcomes [9]. Obesity is directly associated with 
reduced life expectancy, by up to 10 years in those with morbid obesity [10]. In addition to adverse 
health-related outcomes, obesity is responsible for significant financial costs to both the NHS and 
to wider society. In 2014-15, an estimated £6.1 billion of the NHS’s budget was spent dealing with 
direct obesity related costs and this amount is expected to increase in the future [11].

Weight-loss options for patients include lifestyle changes (e.g. healthy diet and exercise), 
education, medications and ultimately bariatric surgery. In older people, these lifestyle changes can 
become more difficult to instigate than in younger people. Due to the prevalence of diseases such as 
osteoarthritis and the progressive change in muscle composition and strength, exercises can often 
be more painful and less impactful for older people. Similarly, with age, the resting metabolic rate 
decreases - meaning that older people require lower energy intake per day to maintain homeostasis. 
The combination of these two factors means that older people may have greater difficulty in 
losing weight relative to younger people. As per current National Institute for Care and Health 
Excellence (NICE) guidance, to be eligible for bariatric surgery in the UK, patients must have: a 
BMI>40 kg/m2 or BMI>35 kg/m2 with disease that would improve with weight loss; have exhausted 
other measures; be fit enough for general anesthesia; receive tier 3 service (i.e. MDT and specialist 
assessment) and be committed to long-term follow up [12]. There is no upper age limit on bariatric 
surgery in the UK. However, the number of bariatric surgical procedures in patients aged older 
than 70 is extremely low. Between 2006 and 2012 at all NHS hospitals in the UK, only 525 bariatric 
surgical procedures were undertaken on patients aged over 65; less than 2% of all 26,390 operations 
performed [13]. Other studies have suggested that for patients older than 70, the rates are even 
lower, with approximately only 100 operations on patients over 70 years old performed out of 
35,886 bariatric surgery operations in England between 2006-2014 [14].

The aim of this scoping review is to identify there are benefits of surgery for older patients, if the 
surgery is safe, specific risks to older people, potential barriers to offering these interventions, and if 
more older patients should be considered for surgery.

Methods
We searched PubMed using key words: Bariatric, weight loss, surgery, elderly, frail, older 

people, metabolic surgery, gastric bypass, sleeve gastrectomy, gastric band. We also excluded studies 
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Abstract
The UK population is ageing rapidly, and the proportion of people living with obesity is increasing. 
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are admitted for obesity related complications at a similar rate compared to younger patients. 
However, the operations for people over 70-years are extremely infrequent. In this scoping review 
we summarize the recent data on bariatric operations in people over 70-years and the possible risk 
benefit ratio of bariatric surgery for this population.
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published prior to 2010 and if they were not in English. 66 articles 
were identified.

Benefits of surgery
In younger populations, bariatric surgery is associated with 

significant benefits such as reduction in weight, improvement 
in obesity-associated conditions such as type 2 diabetes, and 
improvements to mental health [15]. We sought to identify if these, 
or other, benefits had been found in older people.

Smith et al. examined patients over 70 years (from the 2006-2018) 
undergoing bariatric surgery with cohort aged under 70 years [16]. 
Resolution or improvement in diabetes, obstructive sleep apnea and 
hyperlipidemia was similar in both groups. Al-Kurd et al. compared 
30 patients over the age of 70 years with 60 controls under 70 years 
[17]. There was no statistical difference between remission of diabetes 
or hypertension between the older and younger groups. Interestingly, 
patients in the over 70 group had a greater improvement in lipid 
status. In general, studies have identified percentage total body weight 
loss is similar between older and younger patients. Likewise, rates 
of resolution of comorbidities such as diabetes, hypertension and 
gastroesophageal reflux disease were similar.

For older patients, there may be additional benefits, not usually 
reported in cohorts having bariatric surgery. Polypharmacy, loosely 
defined as taking more medications than medically necessary, is 
associated with a number of negative consequences for older patients, 
such as increased risk of adverse drug events, hospitalization or falls 
[18,19]. Surgery has been shown to reduce medications, and Chua 
et al. found a statistically significant reduction in number of daily 
medications following surgery [20].

Furthermore, there is some evidence that improvements in diet 
and increasing exercise may have positive impacts on cognition 
in older people [21]. Keshava et al. has gone a step further to 
hypothesize that bariatric surgery has the ability to reduce the risk of 
cognitive impairment by increasing Glucagon-like-peptide 1 which 
has demonstrated potential neuroprotective and neurotropic effects 
[22]. McGlennon et al. suggest that bariatric surgery could be a novel 
treatment for worsening cognitive impairment and dementia in 
patients with obesity and chronic traumatic brain injuries [23].

Risks and concerns with surgery
There is evidence that older people are at greater risk of 

complications compared to younger people when undergoing elective 
surgeries [24].

Pechman et al. analyzed the ACS NSQIP (American College 
of Surgeons National Surgical Quality Improvement Program) 
database, assessing outcomes between 1,498 patients over the age of 
70 and 161,897 patients under 70 [25]. They identified that three-day 
mortality in the over 70-year-old group was statistically significantly 
higher, with greater morbidity. However, the over 70 group was 
significantly more comorbid, with a higher average ASA grading 
and significantly poorer functional status at baseline compared to 
the under 70 group. These results were similar to another analysis 
of the ACS NSQIP database performed by Arnold et al. [26]. They 
identified that the over 70 group (n=739) suffered higher rates of 
minor (OR 1.57, 95% CI 1.15-2.15) and major (OR 2.13, 95% CI 1.46-
3.09) complications post procedure compared to patients aged 40-49 
(n=24,014). Specifically looking at RYGB they identified a statistically 
significant higher risk of 30-day mortality in the older group.

In analyses looking at cohorts other than the ACS NSQIP 
database, Smith et al. identified higher rates of hemorrhage and 
anastomotic leaks amongst the older cohort [16]. They identified a 
moderately increased risk of any complication post-surgery for the 
older cohort (OR 1.47, 1.06-2.04) and an increased likelihood of 
reoperation compared to 45 to 69-year olds (OR 2.74, 1.50-5.03).

Smaller studies have matched for co-morbidities and have had 
more promising outcomes. Al-Kurd et al. compared 30 patients over 
the age of 70 years with 60 controls under 70 years [17]. Despite 
significant differences in baseline comorbidities, with the older 
cohort having worse performance statuses, there was no significant 
difference in post-operative complication rates. Similarly, Parmar et 
al. similar rates of complications post operatively in groups above 70 
and a younger cohort [27].

Overall, the larger studies assessing the ACS NSQIP database 
identified increased 30-day mortality and morbidity, but the 
individual patients had typically more comorbidities. In contrast, the 
smaller studies which attempted to match baseline status between 
age groups have identified that rates of complication at 30 days are 
broadly similar. A number of, predictable, age related complications 
occur more frequently in the older age group, such as intraoperative 
hiatal hernia repairs (requiring longer surgery), a longer inpatient 
hospital stay or postoperative atrial fibrillation. That being said, the 
outcomes and complications are no worse that more commonly 
offered elective procedures such as cholecystectomy [28].

Cost implications
Bariatric surgery is recognized in younger people to be an 

economically worthwhile endeavor, with significant cost savings 
in the long term due to resolution of comorbidities and reduced 
healthcare demand. In the United States, some have estimated that 
the cost savings from bariatric surgery are recouped within 4 years 
of open bariatric surgery or two years if performed laparoscopically 
[29-31]. We were unable to find any data investigating the cost 
implications of bariatric surgery in specifically older patients. 
However, extrapolating from previous work suggests that these 
financial benefits are not limited to younger patients - similar rates 
of resolution of comorbidities post-surgery are seen in older patients 
compared to younger patients, as described above. Some may argue 
that patients over the age of 70 have a limited life expectancy but 
based on information from the Office for National Statistics, current 
70 year olds remaining life expectancy is 15 years (male) and 17 years 
(female).

Why is bariatric surgery not routinely offered?
Currently, only a very small percentage of bariatric surgeries are 

performed on patients over 70 years. The reasons for this are unclear. 
We were unable to find any data exploring patients’ preference, 
details on referral to secondary care for patients over 70 years or 
studies exploring what proportion of patients over 70 years referred 
to secondary care are offered weight loss surgery. The low number 
of operations, despite the number of patients over 70 years who are 
suitable for weight loss surgery, suggests that some as yet unquantified 
factor is preventing these patients from accessing surgery.

Older patients may be perceived as higher risk candidates for 
bariatric surgery [32]. There is relatively little data on safety and 
outcomes in older people, in comparison to younger. Identifying if 
older people are at greater risk from bariatric surgery is compounded 
by the bariatric literature defining “elderly” or “older person” variably. 
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There is no set definition for these terms, with some authors even using 
age 55 years as a cut off for “older” people [33,34]. This makes direct 
comparisons between different age groups difficult. In addition, early 
guidance in the form of the National Institute of Health Consensus 
Development on GI Surgery for Severe Obesity, published in 1991, 
stated that the ideal age range for bariatric surgery was between 18 
and 60 years old [35]. This may have been a precipitant for the current 
paucity of data, as surgeons may have been unwilling to offer surgery 
to people outside this demographic.

But is there an element of ageism? Ageism is a form of prejudice 
that has a negative impact on older adults. This form of prejudice 
has been seen in other forms of surgery and can have a negative 
impact on older adult's health and well-being [36]. Even compared 
to other invasive elective laparoscopic surgical procedures, such as 
cholecystectomy, the rates of bariatric surgery are much lower in 
older people. This may be due to bariatric surgery being seen by some 
as a “cosmetic” surgery and less so as a surgery which can have a 
significant impact on day-to-day life or feeling that older people may 
not benefit from such a procedure.

There is also a perception that patients themselves would not 
be keen for bariatric surgery. This is an area for future study. In 
other elective procedures, such as hip or knee replacement, older 
people over 70 represent the majority of patients undergoing such 
surgery [37]. This could be for numerous reasons. Hip and knee 
replacements, when performed for osteoarthritis, aim to resolve pain 
and increase functional status. Similarly, bariatric surgery is aimed 
to improve functional status. The difference in rates of operations 
being performed could be due to lower awareness amongst referrers 
it is routine for primary care to refer to orthopedics to consider 
replacement of arthritic joints, however, much less routine to refer for 
bariatric surgery. This represents a potential intervention and further 
education may increase the rates of bariatric surgery.

Obesity paradox
In a large, community study of men and women aged 65 and 

above, the lowest hazard ratio for mortality were seen in individuals 
with BMI 25 to 30 [41]. General consensus is that BMI<25 and 
>35 kg/m2 is associated with higher mortality [42]. This is further 
complicated by the concept of sarcopenic obesity. Sarcopenia, a 
loss of skeletal muscle, is related to frailty, functional dependence 
and worse outcomes. Sarcopenic obesity is a situation when elderly 
patients have increased adiposity with additional decrease in muscle 
mass. Sarcopenic obesity has been related to an increased risk of 
disability, above and beyond sarcopenia, or obesity alone [43].

This also highlights the fact that BMI may not be a good indicator 
of obesity in older adults because it does not take into account the 
loss of muscle mass with increasing age. And those losses of muscle 
mass and increasing visceral fat have opposing effects on mortality. 
Therefore, muscle mass may need to be taken into account when 
assessing the effects of obesity in older adults.

Which patients should be chosen?
The review of the literature identifies benefits of bariatric surgery 

for over 70-year-old patients, and acceptable complications rates. 
Therefore, age alone should not be a barrier to offering bariatric 
surgery to older patients. However, given the higher prevalence of 
comorbidities known to affect post-surgical outcomes and the other 
challenges associated with offering major surgery to older patients, 
it will be very important going forward to develop robust selection 

criteria for older patients. As of yet, no formal selection criteria 
for geriatric bariatric surgery has been generated, though Batsis 
et al. attempted to lay the groundwork for such, highlighting the 
importance of function and physiology rather than chronological age 
[38]. The UK NICE criteria only stipulate that the patients need to be 
fit for general anesthesia [12].

Selecting older patients who are most likely to benefit from 
bariatric surgery therefore represents a significant target for further 
research. Factors which must be taken into account include: 
Patient factors, such as intrinsic motivation or anesthetic risk; 
healthcare-associated factors, such as clinician appetite for risk and 
prioritization. Studies in younger people identify that the desire to 
control current medical problems are the main driver for wanting to 
undergo bariatric surgery [39]. There are no studies identifying the 
motivations for specifically older people who wish to have bariatric 
surgery, and this represents a target for future study.

If surgery was offered; which operation?
There is some evidence, derived from studies analyzing the ACS-

NSQIP database and smaller retrospective cohort studies, that the 
choice of procedure may have an effect on safety and outcomes in 
older patients. Arnold et al. suggested that sleeve gastrectomy had 
a more favourable early complication rate for older people [26]. 
Patients older than 55 (though none over 70), suggest while bypass 
surgery may be more efficacious, sleeve gastrectomy may be more 
suitable due to the lower risks of complications [40]. Further research 
is needed specifically in septuagenarians to identify if there is a more 
appropriate operation for this cohort.

Alternatives to surgery?
For those considered not fit enough, or for older people who do 

not wish to have invasive surgery, there are a number of other options 
available. These range from calorie restriction diets, tailored exercise 
programs, medications and endoscopic procedures. There are very few 
tailored regimes for older people; most weight loss programs do not 
differ by age. In older people, studies have suggested that a combined 
calorie restrictive diet and exercise program is more effective than 
either exercise or diet alone in older people for promoting weight loss 
[44]. Extreme weight loss diets may be contraindicated in the elderly 
due to the risk of developing or exacerbating existing gallstones, for 
which age also is already a significant risk factor [45,46].

As of 2021, there is only one licensed medication used for the 
treatment of obesity in the United Kingdom. Orlistat, a pancreatic 
lipase inhibitor, reduces the absorption of dietary fat from the 
gastrointestinal system. This reduction in dietary fat absorption then 
reduces calorie intake and hence can facilitate weight loss. It is not 
particularly effective at weight loss when used as a monotherapy, 
however, is recommended to be used as an adjunctive therapy for 
patients already on a diet and exercise program. In older people, 
the risks of using such a medication may outweigh the benefits [47]. 
Orlistat is not commonly prescribed due to significant gastrointestinal 
side effects like abdominal pain or steatorrhea. It may also interfere 
with the absorption of other, fat soluble drugs of note being warfarin 
and fat soluble vitamins, such as vitamin D which a large proportion 
of older people are deficient in. Vitamin D deficiency is associated 
with increased risk of neck of femur fractures, which carry a high 
mortality rate and significant morbidity [48]. Furthermore, the vast 
majority of studies looking at safety and efficacy of pharmacological 
agents do not occur in over 70 years old, thus meaning an insufficient 
level of data available in our population group.
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Overall situation
Overall, there is evidence that bariatric surgery in older people 

is an effective intervention for reducing weight and the impact of 
associated obesity related diseases. However, this must be in the 
context of adjustment for comorbidities and functional status. Very 
little bariatric surgery is happening in older people, for unclear 
reasons. We identify that further study is needed to evaluate the 
factors preventing older people from having access to bariatric surgery 
and to identify the longer-term risks and benefits from surgery in this 
population [49,50].

Due to the unique physiological status of older people, there may 
be a role for greater multidisciplinary team working in selection of 
suitable patients. Geriatricians are increasingly becoming a part of 
surgical MDTs through their roles such as a surgical liaison, with 
improved outcomes for patients and shorter hospital stays [51]. In the 
future there may also be a bariatric geriatrician who helps surgeons 
select and manage older people who wish to undergo bariatric surgery.

Limitations
There are a number of limitations of our review. As previously 

mentioned, bariatric surgery in patients aged older than 70 years is 
performed very rarely compared to other age groups. It is unclear 
what, if any, reasons why these 70 year olds were chosen for surgery 
and others were not, given that a large number of people over 70 are 
overweight. This in itself is likely to skew the data towards patients 
who are motivated and fit for surgery in the first place, which may 
result in overstating the benefits of surgery in the over 70s.

Conclusion
Overall bariatric surgery is an effective treatment of obesity in 

people aged 70years or older. There may even be significant specific 
impacts on this cohort such as reduction in frailty or polypharmacy. 
The risks profile is similar, albeit slightly higher when compared 
to younger patients. The paucity of data for this population means 
that further study is needed to characterize suitable patient selection 
criteria to minimize risks to patients and identify patients most 
likely to benefit from bariatric surgery. Furthermore, further study 
into the most appropriate surgical procedures and study into factors 
preventing patients from accessing bariatric surgery are needed, 
given the increasingly aged and obese population.
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