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1.13767) Amendments from Version 3

We have resized the Figure 1 to increase font size of y-axis for
readibility. In addition, we have rephrased the legend of that
figure. Now it reads: “Trends over time of the proportion of
subjects with eligibility for (A) obesity medication and (B) bariatric
surgery (2014-2022)."

Any further responses from the reviewers can be found at
the end of the article

Introduction

There is a rising prevalence of overweight and obesity that is
mainly affecting low- and middle-income countries'. In the
same sense, mean body mass index (BMI) has increased,
by 1 kg/m* per decade on average in Latin America’, with
the subsequent increasing prevalence of obesity observed
over time in the region’. Peru, a country in Latin America, has
followed the same trend with increasing mean BMI and rising
prevalence of overweight and obesity™".

As obesity is a major driver of the burden of chronic diseases,
such as type 2 diabetes, even modest weight loss can produce
health benefits’. As a result, there are previous and current
guidelines and position statements addressing obesity manage-
ment using nonpharmacological and pharmacological treat-
ments, including metabolic surgery®”. While global guidelines
highlight that lifestyle intervention is the cornerstone for
treating obesity, when these interventions fail to reach the
weight loss target or did not achieve sustainable weight
loss, pharmacological interventions are in order’'’, particularly
for individuals with health risks®”!". For example, individuals
with  BMI >27 kg/m? with at least one obesity-related
comorbidity, or people with BMI >30 kg/m? with or without
metabolic consequences, are eligible for obesity medication®.
Overall, even though there are pharmacological” and surgical
interventions"”® for weight management, and there are clear
guidelines, how many people meet the criteria for these
interventions is unknown. This evidence is essential for health
systems to understand whether they have the resources to
provide pharmacological or surgical interventions for obesity
for those who would most benefit from them.

Consequently, this study aimed to determine the prevalence
and trends over time of eligibility for obesity medication and
bariatric surgery in the general population by using nationally-
representative surveys in Peru from 2014 to 2022. Additionally,
we explored potential factors associated with such eligibility
criteria.

Methods

Study design

Information from Peruvian National Demographic Surveys
(ENDES in Spanish) was utilized for analyses. The ENDES is a
nationally representative survey conducted yearly in each of the
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25 regions of the country. Data was taken from 2014 to 2022,
because since 2014, the ENDES has included a health question-
naire with information about hypertension and type 2 diabetes
diagnosis. Furthermore, previous rounds of ENDES included
only women.

Population and sampling framework

The ENDES follows a bietapic sampling approach. In urban
areas, the sampling units were clusters comprising block or
groups of blocks with more than 2,000 individuals and an
average of 140 households, whereas the secondary sampling
units were the households within each of these clusters.
However, in rural areas, the primary sampling units were clus-
ters of 500 to 2,000 individuals and the secondary sampling
units were the households similar to urban areas'”.

For this manuscript, data from participants aged 218 years,
with complete BMI information, computed based on measured
weight and height, were included. We excluded pregnant
women or those who were breastfeeding at the time of the
survey.

Variables definition

Two variables were the outcomes of interest. The first one
was eligibility for obesity medication (i.e., weight loss drugs),
whilst the second one was eligibility for bariatric surgery.
Eligibility for obesity medication were BMI 2>30 kg/m* or
BMI >27 kg/m? with medical problems linked to obesity such
as type 2 diabetes or high blood pressure”. Eligibility for
bariatric surgery was based on the 1991 National Institute of
Health guidelines: BMI >40 kg/m*> or BMI between 35 to
39.9 kg/m® linked to weight-related health problems such
as type 2 diabetes of high blood pressure”'®. This decision
was taken to be conservative in our estimates, but also taking
into account the updating process this topic is having over time.

Both weight and height, used to estimate BMI, were meas-
ured objectively using standardized procedures. However,
information about previous diagnosis of type 2 diabetes and
high blood pressure levels were evaluated by self-reporting.
We decided to use only self-report information because that
would reflect the real-world scenario if we were to deliver
pharmacological treatment today (i.e., those who are aware of
these conditions would receive treatment). We only utilized
these two chronic conditions as they were the only ones
available in the ENDES.

To describe participants and assess potential factors associated
with the outcomes of interest, we also used socio-demographic
and geographical variables. We included sex (female versus
male); age (categorized as <30, 30-39, 40-49, 50-59,
60-69, and =70 years); education level (in years, <7, 7-11,
and >12, compatible with primary, secondary and superior
education); and socioeconomic level, computed using a wealth
index based on assets and services that the participant reported
having in the household following the DHS program standard
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methodology'’, and then split into quintiles. Geographic area
(urban versus rural) was also included as well as study year (as
numerical variable, but for descriptive purposes it was used as
categorical).

Statistical methods

Analyses were conducted using STATA 16 for Windows
(StataCorp, College Station, TX, US). Descriptive statistics and
estimates were calculated accounting for the complex survey
design using sample strata, primary sampling units and weights,
including analysis of subpopulation groups if required'®.

Initially, the description of variables was carried out using
mean and standard deviation (SD) for numerical variables,
and absolute and relative frequencies for categorical ones.
Prevalence of the two outcomes of interest and their respec-
tive 95% confidence intervals (95% CI) were also estimated.
Comparisons were performed using the Chi-squared test account-
ing for the survey design with the Rao-Scott second-order
correction'” for categorical variables.

Factors associated with eligibility for obesity medication and
bariatric surgery were evaluated using Poisson regression
models. Bivariable (crude) models were built using the outcome
of interest and each of the potential associated factors,
whereas multivariable models were created by including the
outcome and the complete list of potential factors (i.e., explora-
tory analysis). Those variables with a p-value <0.05 were
considered as significant.

Given the interest to assess trends over time of our outcomes
of interest, a marginal model was fitted with a specific outcome
and study year as the exposure of interest, adjusted for the
other variables (i.e., sex, age, etc.) and then plotted and
presented as figures.

Ethics

We did not consider IRB approval mandatory as this is a
secondary analysis of anonymous and freely available public
data. Information do not reveal personal identifiers, and as a
result, this study does not represent an ethical risk for
participants. The Instituto Nacional de Estadistica e Informadtica
(INEI in Spanish), the Peruvian governmental organization
responsible for ENDES data collection every year, requested
informed consent from participants prior to the application of
the survey.

Data accessibility
Data used in this analysis is freely available in the webpage
of the National Institute of Statistics and Informatics (INEI).

Results

Description of the study population

From 2014 to 2022, out of a total of 328,167 records,
49,326 (15.0%) were excluded as subjects were aged <18 years,
4,003 (1.2%), because they were pregnant or breastfeeding
women, and 14,707 (4.5%) because they did not have complete
information in the variables of interest (i.e., BMI, self-report
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of hypertension and type 2 diabetes). Thus, data from 260,131
(79.3%) individuals were available for analysis, mean age was
44.0 (SD: 16.9) years, 54.7% were females, and 23.8% were
from rural areas. Of note, during the study period, overweight
(i.e., BMI 25 kg/m?) increased from 61.2% in 2014 up to
66.8% in 2022 (p<0.001), whereas obesity (i.e., BMI >30 kg/m?)
increased from 20.9% to 27.3% in the same time period
(p<0.001).

Eligibility for obesity management

Over the study years and according to our definition, 66,629
(27.7%; 95% CIL: 27.4% - 28.1%) subjects were eligible for
obesity medication. Such eligibility was more common among
females (p<0.001) and among urban dwellers (p<0.001). In
addition (Table 1), eligibility for obesity medication showed
an increase with age (p<0.001), with socioeconomic level
(p<0.001), and increased from 24.4% in 2014 to 30.8% in
2022 (p<0.001, see Figure 1A).

Eligibility for bariatric surgery was present in 5,263 (2.5%;
95% CI: 2.4% - 2.6%) and was more common among females
(p<0.001) and those from urban areas (p<0.001). Eligibility
increased with age (p<0.001) and with socioeconomic level
(p<0.001, Table 2). Similar to eligibility for obesity medication,
eligibility for bariatric surgery increased from 2.0% in 2014
to 3.3% in 2022 (p<0.001, see Figure 1B).

Factors independently associated with obesity
management

In the multivariable model (Table 3), female sex, older age,
higher socioeconomic level and recentness of study year were
associated with higher probability of eligibility for obesity man-
agement. Thus, compared to males, females had 36% (95%
CIL: 33% - 40%) and 123% (99% - 149%) more probabil-
ity to be eligible for obesity medication and bariatric surgery,
respectively. Age was also associated with eligibility for obesity
medication and bariatric surgery, reaching the higher prob-
ability in the 60-69 group compared to those <30 years.
Socioeconomic level showed a rising trend in the probability to
be eligible for obesity management, reaching up to an increase
of 62% (95% CI: 55% - 70%) for obesity medication and 111%
(95% CI: 71% - 159%) for bariatric surgery, both in the very
high socioeconomic level compared to those in the very low
level. Finally, each additional year was associated with
an increase of 4% (95% CIL: 3% - 5%) in the eligibility
for obesity medication, whereas it was associated with an
increase of 8% (95% CI: 4% - 11%) in the eligibility for
bariatric surgery.

Conversely, education level and geographic area were
associated with a lower probability of eligibility for obesity
management. Thus, those with a higher education level (i.e.,
12+ years of education) had a 14% (95% CI: 11% - 17%)
lower probability of eligibility for obesity medication and 21%
(95% CIL: 9% - 31%) for bariatric surgery. Similarly, those in
rural areas had 27% (95% CI: 24% - 30%) and 48% (95% CI.:
39% - 56%) lower probabilities of being eligible for obesity
medication and bariatric surgery, respectively.
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Table 1. Description of the study population by eligibility for obesity
medication: analysis accounting for complex survey design.

Eligibility for obesity medication

No (n=193,502) Yes(n=66,629) p-value*

Sex <0.001

Males 90,809 (77.1%) 22,986 (22.9%)

Females 102,693 (68.3%) 43,643 (31.7%)
Age (categories) <0.001

<30 years 61,815 (85.7%) 11,474 (14.3%)

30 - 39 years 53,138 (73.4%) 19,456 (26.6%)

40 - 49 years 29,606 (66.7%) 13,943 (33.3%)

50 - 59 years 19,591 (63.0%) 10,109 (37.0%)

60 - 69 years 14,652 (62.9%) 7,216 (37.1%)

70+ years 14,700 (71.8%) 4,431 (28.2%)
Education level <0.001

<7 years 52,089 (71.9%) 17,160 (28.1%)

7-11years 77,917 (71.4%) 27,502 (28.6%)

12+ years 54,513 (73.1%) 19,918 (26.9%)
Socioeconomic level <0.001

Very low 45,722 (84.2%) 8,459 (15.8%)

Low 41,694 (81.7%) 9,038 (18.3%)

Middle 35,238 (69.0%) 15,577 (31.0%)

High 33,500 (65.9%) 16,934 (34.1%)

Very high 37,348 (69.0%) 16,621 (31.0%)
Geographic area <0.001

Urban 117,825 (68.8%) 51,446 (31.2%)

Rural 75,677 (83.4%) 15,183 (16.6%)
Study year <0.001

2014 19,583 (75.6%) 5,733 (24.4%)

2015 23,753 (75.4%) 6,985 (24.6%)

2016 22,767 (74.9%) 6,993 (25.1%)

2017 23,254 (73.4%) 7,421 (26.6%)

2018 23,607 (71.6%) 8,389 (28.4%)

2019 23,003 (72.1%) 8,040 (27.9%)

2020 14,860 (69.9%) 5,911 (30.1%)

2021 20,833 (68.3%) 8,575 (31.7%)

2022 21,842 (69.2%) 8,582 (30.8%)

Proportions are weighted according to complex survey design.

* P-value was estimated utilizing the Chi-squared test with the Rao-Scott second-

order correction.



(A) Eligibility for obesity medication: trends over time
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(B) Eligibility for bariatric surgery: trends over time

Proportion of subjects needing obesity treatment
2
L

o4

Proportion of subjects needing obesity treatment
A5

—

==

o

T
2022

2018 2019 2020 2021

Year

2014 2015 2016 2017

2014

T
2022

2018 2019 2020 2021

Year

2015 2016 2017

Figure 1. Trends over time of the proportion of subjects with eligibility for (A) obesity medication and (B) bariatric surgery (2014-2022).

Discussion

Main findings

The prevalence of overweight and obesity has increased in
Peru, and so has the eligibility for obesity medication and
bariatric surgery. According to our multivariable models,
females, older subjects, and those of a higher socioeconomic
level had a higher probability to be eligible for obesity
medication and bariatric surgery; in contrast, those with
higher education and living in rural areas showed a lower
probability. Finally, our results also showed that the probability
of being eligible for obesity management increased from 2014
to 2022.

Interpretation of results

A review using US guidelines as frameworks recommended
participation in high-intensity programs (i.e., 14 or more
counselling sessions) for at least six months. After that, pre-
venting weight regain can be achieved by participating in a
one-year weight-loss maintenance program with at least
monthly counselling”. However, weight reduction and main-
tenance only using lifestyle changes alone are difficult. Thus,
intensive lifestyle and behavioral modification is a difficult

treatment strategy regarding adherence with only modest
and variable long-term success. Weight loss medications in
addition to behavioral-based strategies increase weight loss
and reduce the risk of developing co-morbid conditions (i.e.,
type 2 diabetes); however, the use of such drugs have been
associated with higher rates of side effects’'. There is a need for
a range of treatment options including access to medication
and bariatric surgery for those with severe obesity. Discussing
the benefits and risks of treatment with patients should
always be considered, as the benefits must outweigh the side
effects.

The evidence herein provided is essential for Peruvian health
system, and perhaps other health systems in Latin America, to
understand the potential needs to provide pharmacological
and surgical interventions for obesity. This is relevant because
according to a previous cohort study in eight large healthcare
organizations in the US, weight-loss medications are rarely
prescribed (1.3% of the total cohort) to eligible patients*. In
participants with overweight or obesity, 2.4 mg of semaglutide
once weekly plus lifestyle intervention was associated with
sustained, clinically relevant reduction in body weight*.
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Table 2. Description of the study population by eligibility for
bariatric surgery: analysis accounting for complex survey design.

Sex
Males
Females
Age (categories)
<30 years
30 - 39 years
40 - 49 years
50 - 59 years
60 - 69 years
70+ years
Education level
<7 years
7 -11years

12+ years

Socioeconomic level

Very low
Low
Middle
High
Very high
Geographic area
Urban
Rural
Study year
2014
2015
2016
2017
2018
2019
2020
2021
2022

112,508 (98.5%)
142,360 (96.6%)

72,630 (99.1%)
71,346 (98.0%)
42,420 (96.9%)
28,673 (96.1%)
21,062 (95.7%)
18,737 (97.4%)

67,846 (97.5%)
103,266 (97.4%)
72,902 (97.6%)

53,692 (99.1%)
50,263 (99.1%)
49,553 (97.0%)
48,832 (96.4%)
52,528 (97.2%)

164,804 (97.0%)
90,064 (99.1%)

24,861 (98.0%)
30,222 (98.1%)
29,210 (97.8%)
30,105 (97.7%)
31,363 (97.6%)
30,457 (97.7%)
20,284 (97.2%)
28,691 (96.6%)
29,675 (96.7%)

Eligibility for bariatric surgery
No (n = 254,868) Yes (n =5,263)

1,287 (1.5%)
3,976 (3.4%)

659 (0.9%)
1,248 (2.0%)
1,129 (3.1%)
1,027 (3.9%)

806 (4.3%)

394 (2.6%)

1,403 (2.5%)
2,153 (2.6%)
1,529 (2.4%)

489 (0.9%)
469 (0.9%)
1,262 (3.0%)
1,602 (3.6%)
1,441 (2.8%)

4,467 (3.0%)
796 (0.9%)

455 (2.0%)
516 (1.9%)
550 (2.2%)
570 (2.3%)
633 (2.4%)
586 (2.3%)
487 (2.8%)
717 (3.4%)
749 (3.3%)

Proportions are weighted according to complex survey design.

p-value*

<0.001

<0.001

0.14

<0.001

<0.001

<0.001

* P-value was estimated utilizing the Chi-squared test with the Rao-Scott

second-order correction.
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Table 3. Factors associated with eligibility for obesity medication and bariatric surgery.

Sex

Female (vs. male)
Age (categories)

<30 years

30 - 39 years

40 - 49 years

50 - 59 years

60 - 69 years

70+ years
Education level

<7 years

7 -11 years

12+ years
Socioeconomic level

Very low

Low

Middle

High

Very high
Geographic area

Rural (vs. urban)
Study year

Per each additional year

Eligibility for obesity medication

Bivariable model

PR (95% CI)

139 (1.36-1.42)

Reference
1.85(1.78 -1.93)
2.32(2.23-2.42)
2.58(2.48 - 2.68)
2.59 (2.48 - 2.70)
1.97(1.87-2.07)

Reference
1.02 (0.99 - 1.05)
0.96 (0.93 -0.99)

Reference
116 (1.11 -1.21)
1.96 (1.88 - 2.05)
2.16 (2.07 - 2.25)
1.97 (1.89 - 2.05)

0.53(0.52 - 0.55)

1.04(1.03-1.05)

Multivariable model*

PR (95% CI)

1.36(1.33 - 1.40)

Reference
1.83(1.76 - 1.90)
2.28(2.19 - 2.37)
2.52(2.42 - 2.63)
2.56 (2.44 - 2.67)
2.10(1.99 - 2.22)

Reference
1.00 (0.97 - 1.03)
0.86(0.83 - 0.89)

Reference
1.05(0.99-1.11)
1.47 (1.39 - 1.55)
1.58 (1.49 - 1.67)
1.62 (1.55-1.70)

0.73(0.70 - 0.76)

1.03(1.02 - 1.04)

Eligibility for bariatric surgery

Bivariable model

PR (95% CI)

2.31(2.07 - 2.58)

Reference
2.15(1.80 - 2.58)
3.38(2.85-4.01)
4.23(3.56-5.02)
4.72 (3.95 - 5.65)
2.81(2.29 - 3.46)

Reference
1.04(0.93-1.17)
0.93(0.82 - 1.05)

Reference
1.04 (0.85-1.27)
3.33(2.81-3.94)
3.91(3.33 -4.59)
3.12 (2.66 - 3.66)

0.29(0.26 - 0.32)

1.07 (1.05 - 1.09)

* Model adjusted for the listed variables (PR = prevalence ratio; 95% CI: 95% confidence intervals).

Multivariable model*

PR (95% CI)

2.23(1.99 - 2.49)

Reference
2.09 (1.74 - 2.50)
3.25(2.74 - 3.87)
4.03(3.37-4.82)
4.57 (3.79 - 5.52)
2.83(2.25-3.57)

Reference
1.01 (0.89 - 1.14)
0.79 (0.69 - 0.91)

Reference
0.75(0.59 - 0.97)
1.68 (1.31 -2.14)
1.86 (1.46 - 2.39)
2.11(1.71 - 2.59)

0.52(0.44-0.61)

1.08 (1.04-1.11)

Regarding bariatric surgery, despite the increasing rates of
obesity in the US and the improved surgery techniques over
the last quarter-century, the number of surgeries has only
marginally increased from 1993 to 2016*. Moreover, a more
recent paper in the same setting estimated that, despite
the health benefits of bariatric surgery (i.e., long-term all-
cause mortality, life expectancy, incidence of obesity-related
conditions)®*, only 1% of eligible patients for metabolic
surgery were treated appropriately in 2018”. Regardless of
pharmacological or surgical treatment, we would expect the
rates to be much lower in Peru (in comparison to the figures
presented for the US)*>?". Thus, the gap to provide people with
pharmacological treatment for obesity in Peru is expected to

be much wider than it is for other noncommunicable diseases
(e.g., hypertension)”.

Public health relevance

Peru has a fragmented healthcare system. Overall, the public
sector is dependent on the Ministry of Health, whereas the
social security system depends on the Ministry of Labor and
Employment Promotion”. In December 2020, a document was
published to provide evidence-based clinical recommendations
for surgical management of obesity among adults*® for those
with social insurance. Nevertheless, no document available
exists about the use of obesity medication. On the other hand,
the Peruvian Ministry of Health (public sector) approved the
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National Plan to Prevent and Control Overweight and Obesity
taking advantage of the COVID-19 context in March 2022°'.
The document focuses on the articulation of strategic interven-
tions to address overweight and obesity, the promotion of inter-
ventions for healthy nutrition and physical activity in diverse
environments (household, school, university, among others),
the increase of coverage and access to healthcare services
for individuals with overweight and obesity; and the devel-
opment of education strategies to promote healthy lifestyles
(virtually using mHealth)’' as well as mechanisms of follow-up.
Despite this, specific and individualized strategies to tackle the
problem of obesity have not been proposed. Thus, our results
fulfill an information gap about the potential need of a more
specific obesity management in our population considering
both nonpharmacological and pharmacological interventions
following strong evidence-base guidelines.

Strengths and limitations

This analysis benefits from utilizing national representative
health surveys in Peru. In addition, short-term trends were
assessed using data from different continuous years, from
2014 to 2022. However, this study has limitations that deserve
discussion. First, causality cannot be established given the
cross-sectional nature of the surveys. Second, self-report
conditions, mainly hypertension and type 2 diabetes, were
used for pharmacological and surgery eligibility. For instance,
eligibility may be underestimated as usually individuals are
not aware of having chronic conditions. Besides, our results
may be also underestimated as the complete list of comor-
bidities to define eligibility recommended by international
guidelines®*, was not pursued. In addition, new guidelines and
recommendations are arising, so this is still a topic with variating
definitions. Thus, our findings can be conservative regarding
the need of obesity medication and Dbariatric surgery.
There are both scientific and logistic reasons why we chose
an “old” definition. Firstly, we used a definition which is
consistent with most epidemiological papers similar to ours**,
allowing comparability and benchmarking to other populations.
Secondly, using newer definitions which do not necessarily
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include comorbidities (i.e., only include BMI thresholds for
eligibility purposes), would substantially increase the number
of eligible individuals. As we argued before, we aimed to deliver
conservative estimates which may be inform policies and lead
to realistic interventions. Reporting much higher prevalence
estimates would not help in this regard. Thirdly, in a setting with
limited resources, anti-obesity medications may be prescribed
to those at the highest risks, such as those with comorbidities
(consistent with older definitions). Finally, only some sociode-
mographic and geographical variables were used for describ-
ing potential factors associated with eligibility for obesity
management. Nevertheless, we still deliver reliable and action-
able prevalence estimates, as well as a preliminary charac-
terization of the population who would most likely benefit from
pharmacological and surgical interventions for weight loss.

Conclusions

Eligibility for obesity pharmacological management has
increased over time in Peru. Eligibility was more common among
women, older age, and those in higher socioeconomic level.
There is a need to strengthen policies to tackle overweight and
obesity in our country, acknowledging that some individuals may
benefit from pharmacological and surgical interventions.
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This work investigates the prevalence and trends over time in eligibility for obesity medication and
bariatric surgery in the general population of Peru by using nationally-representative health
surveys from 2014 to 2022. The study uses valuable secondary data and the scope is clearly
presented. I believe the manuscript would benefit from addressing some issues, mainly related to
the way in which results are presented, their contribution, and comparison to the existing
evidence, among others.

Specific comments:

Abstract
o Methods. Please, provide the years of the surveys.

o Methods. 'Eligibility for pharmacological treatment for obesity was: body mass index (BMI)
>30 kg/m?2 or BMI >27 kg/m? alongside type 2 diabetes or hypertension (self-reported).
Eligibility for bariatric surgery were BMI =40 kg/m2 or BMI between 35 to 39.9 kg/m? linked
to weight-related health problems'. Is not clear what those weight-related problems refer
to. Since they represent type2 diabetes or hypertension (as in the case of pharmacological
treatment), please, specify this.

o Conclusions. The authors mention that ‘some individuals’ may benefit from pharmacological
and surgical interventions. Are these the ‘Female sex, older age, higher socioeconomic level
and study year were associated with higher probability of eligibility for both obesity
medication and bariatric surgery' reported in the results section of the abstract? Please,

Page 11 of 26


https://doi.org/10.21956/wellcomeopenres.25281.r100732
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-3539-3751

Wellcome Open Research Wellcome Open Research 2024, 8:287 Last updated: 23 OCT 2024

specify.

Introduction

The authors say that ‘lifestyle intervention’ is the cornerstone for treating obesity. Although
is not the main focus of this study, I think is important to provide some reference to the
macro-level determinants of obesity. Increasing evidence is reflecting the relevance of
obesogenic environments that drive the increasing obesity increments in several regions of
the world.

Methods

‘For this manuscript, .... Please, refer to study/work instead of manuscript.

> ‘We excluded pregnant women or those who were breastfeeding at the time of the survey.’

Hoy many? Were other variables considered for the sample selection? I think you could
provide a flowchart describing the sample selection for all surveys.

‘BMI =40 kg/m?2 or BMI between 35 to 39.9 kg/m? linked to weight-related health problems
such as type 2 diabetes of high blood pressure’-16 Do you mean “such as type 2 diabetes
OR high blood pressure’.16"?

> ‘Bivariable (crude) models were built using the outcome of interest and each of the potential

associated factors,... I would add the word ‘alternatively’ to the end of this sentence:
‘Bivariable (crude) models were built using the outcome of interest and each of the potential
associated factors, alternatively.’

o Itis not clear what is the ‘marginal model’ the authors fitted to assess trends over time for

the outcomes. Please, provide further details on this.

Results
> ‘From 2014 to 2022, out of a total of 328,167 records, 49,326 (15.0%) were excluded as

subjects were aged <18 years, 4,003 (1.2%), because they were pregnant or breastfeeding
women, and 14,707 (4.5%) because they did not have complete information in the variables
of interest (i.e., BMI, self-report of hypertension and type 2 diabetes). Thus, data from
260,131 (79.3%) individuals were available for analysis'. Since you are describing the sample
selection here, I would move this paragraph to the methods section (see my comment
above on sample selection).

Table 1 and 2. Next to the absolute number of participants in each category, please provide
the corresponding %.

» Figure 1A and B. Legends in Y axis reads ‘Proportion of subjects needing obesity treatment'.

Actually, it should refer to ‘Proportion of subjects eligible for obesity treatment'.

> Figure 1A and B. I find these figures somehow redundant with the information provided in

tables 1 and 2; I would suggest not to include them. Otherwise, and given the differences in
the proportion of subjects eligible for obesity treatment, you could easily merge both
figures into one. If you decide to keep them, please provide more information on how
trends over time were estimated here.

> Eligibility for obesity management. The authors describe how the variables are associated

with the two outcomes. Given that these variables similarly behave with both obesity
mediation and bariatric surgery -leading to a similar description in both paragraphs-1
would merge Tables 1 and 2 into one table and group these findings in a simple paragraph.
Then, you would have one table for descriptive analysis (including both outcomes) and one
for association analysis.

> Factors independently associated with obesity management. ‘In the multivariable model (Table

3), female sex, older age, higher socioeconomic level and recentness of study year were
associated with higher probability of eligibility for obesity management.’ Given that ‘obesity
management’ is not an outcome per se, I would refer to both outcomes separately.
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o Factors independently associated with obesity management. ‘Finally, each additional year was
associated with an increase of 4% (95% CI: 3% - 5%) in the eligibility for obesity medication,
whereas it was associated with an increase of 8% (95% CI: 4% - 11%) in the eligibility for
bariatric surgery.’ Please, be aware that for obesity medication in the multivariate model,
the increment per year is 3% not 4%.

Discussion

o Your results for the associations between level of education (a widely used proxy of
socioeconomic position) and socioeconomic level with eligibility for obesity
medication/bariatric surgery seem to go in opposite directions. Could you provide an
explanation for these findings in the discussion?

> Interpretation of results. ‘A review using US guidelines as frameworks recommended
participation in high-intensity programs (i.e., 14 or more counselling sessions) for at least
six months. After that, preventing weight regain can be achieved by participating in a one-
year weight-loss maintenance program with at least monthly counselling2%.’ The authors
start this subsection with this paragraph which is really difficult to follow without a previous
context. Could you rephrase it or move this paragraph further in the discussion?

How your findings relate to those in other countries in the region? The reference for
comparison seems to be the US, but what about other countries in Latin America?
Conclusions. ‘Eligibility for obesity pharmacological management has increased over time in
Peru.’ Do you refer to obesity medication? If so, what about bariatric surgery? In the results
the authors say that there were also increments over time among the latter (although less
steep).

Conclusions. ‘There is a need to strengthen policies to tackle overweight and obesity in our
country, acknowledging that some individuals may benefit from pharmacological and
surgical interventions.’ Which individuals are the authors referring to? Please, be more
specific.
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We have reviewed the revised article and provide approval of the current draft. We do believe the
article would be further enhanced if the following points were addressed but it is acceptable in its
current format:
o Figure 1 Legend and Readability: The legend for Figure 1 should be expanded to provide
sufficient information so the figure is understandable on its own. Additionally, the y-axis
font size should be increased for better readability.

o We appreciate the authors for their attention to detail and thorough revisions. We believe
this has improved the clarity and comprehensiveness of their manuscript and hope they do
too.

Is the work clearly and accurately presented and does it cite the current literature?
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Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: metabolic/bariatric surgery

We confirm that we have read this submission and believe that we have an appropriate level
of expertise to confirm that it is of an acceptable scientific standard, however we have
significant reservations, as outlined above.

Author Response 09 Aug 2024
Antonio Bernabe-Ortiz

Comment: Figure 1 Legend and Readability: The legend for Figure 1 should be expanded
to provide sufficient information so the figure is understandable on its own. Additionally,
the y-axis font size should be increased for better readability.

Response: Thanks for the comment. We have resized the Figure 1 to increase font size of y-
axis. In addition, we have rephrased the legend of that figure. Now it reads: "Trends over
time of the proportion of subjects with eligibility for (A) obesity medication and (B) bariatric
surgery (2014-2022)."
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Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
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Are sufficient details of methods and analysis provided to allow replication by others?
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If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
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Are the conclusions drawn adequately supported by the results?
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Competing Interests: No competing interests were disclosed.
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I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.
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This is a peer review of an article for the journal Wellcome Open Research entitled, "Eligibility for
Obesity Management in Peru: Analysis of National Health Surveys from 2014 to 2022." This is a
longitudinal analysis of public health surveys that were administered as part of the Peruvian
national demographic survey from the years 2014 to 2022. Prior years were not included because
they only included men. The surveys are all self-reported data, and only hypertension and
diabetes are collected in terms of chronic diseases. The purpose of the manuscript was to
determine the percentage of the population or trends over time of individuals being eligible for
either metabolic/bariatric surgery or anti-obesity medications. The eligibility criteria for these that
is defined in the manuscript are older criteria, which are no longer used by most professional
societies. However, over time the authors note that the prevalence of obesity is worsening in Peru,
and as expected the eligibility for bariatric surgery is also increasing. Regression analysis was used
to identify variables associated with a higher probability of eligibility for both obesity medications
and bariatric surgery which included female sex, older age, and higher socioeconomic level in
conclusion the authors state that eligibility for obesity management has improved/increased over
time. Similar to other countries, there is a need to strengthen policies to fight this health epidemic.
I have a number of concerns with the article, as it is extremely limited in its analysis because of
inherent limitations from the database being used. My comments are below numbered.

1. I think it would be important for the authors to note what segment/percentage of the
population the survey was completed relative to the entire population of Peru. There's over 32
million people in Peru and this survey essentially captures less than 1% of that population, which
is a significant limitation. Additionally, the fact that this is all self-reported data is another
limitation, especially when we know that when's people self-report their height and weight they
generally overestimate their height and underestimate their body mass index/body weight. The
sheer magnitude of the underestimates being provided in this manuscript should be stated and
made clearer for the reader.

2. The fact that the demographic surveys only capture self-reported high blood pressure and self-
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reported diabetes is a tremendous limitation to this study, again grossly underestimating the
health risks of these individuals that have taken part in the survey. I think the overall trends make
sense, but I have a hard time accepting any estimates from this data as not only the data but the
associated diseases with obesity that would qualify individuals for surgery are not captured except
for high blood pressure or diabetes. That the authors mention this in the manuscript, but this is a
tremendous limitation similar to number one above.

3. The next limitation that I think is significant is that the indications for anti-obesity medicine and
bariatric surgery are not the current guidelines for obesity treatment that are endorsed
internationally. This is obviously a limitation, and the years being analyzed would have these older
indications, but for the purpose of this manuscript - which is to identify trends in eligibility-I would
encourage the authors to use these other and more current recommendations (because we know
that any numbers from the data are going to be gross underestimates to begin with).

4. Please addend/increase the information that is in the figure legend for figure 1. Essentially it
only states that what is shown is "trends over time of eligibility..." for obesity medication and
bariatric surgery. Please put sufficient information in the graphic so that it is understandable
completely on its own. These graphs are difficult to interpret. The y-axis font is very small and hard
to read.

5. While we appreciate the sentiment of this article is to underscore the growing obesity crisis in
Latin America, and more specifically Peru. And, we acknowledge your reference (Ng M, Fleming T,
Robinson M, et al 2013) suggests a stabilization of the obesity epidemic in some developed
countries. The obesity crisis certainly continues to worsen in developed countries of North
Americal4,5]. We are not certain your opening statement “Although in high-income countries the
rise in prevalence of overweight and obesity has reached a plateau” bolsters your main argument
further and given it may be factually incorrect suggest revision.

6. Regarding your statement “As a result, guidelines and position statements have been published
to address obesity using nonpharmacological and pharmacological treatments, including
metabolic surgery:” Your reference regarding bariatric surgery guidelines is dated (Garvey WT,
Mechanick ]I, Brett EM, et al. 2013). This article provides a comprehensive review and grading of a
decades old evidence base for recommendations in the management of obesity. Regarding
surgery, it provides evidence both in line with historically accepted guidelines (BMI >35 with
obesity associated disease or BMI >40) and evidence which has been incorporated into the most
recent internationally accepted guidelines (BMI >30). You base your methodology on the historic
indications for surgical intervention. It may be worthwhile to acknowledge that your methods are
based on the 1991 guidelines which were recently updated in 2022[2,71].

7. In your results section it may be clearer if you delineate the directionality or the binary outcome
that was associated with your findings. For example, the excerpt “In the multivariable model
(Table 3), sex, age, socioeconomic level and study year were associated with higher probability of
eligibility for obesity management” may be clearer to the reader if written “In the multivariable
model (Table 3), female sex, older age, higher socioeconomic level and recentness of study year
were associated with higher probability of eligibility for obesity management.” We would suggest
similar revision throughout the manuscript for clarity.

8. In your interpretation of results section, you state: “A review using US guidelines as frameworks
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recommended participation in high-intensity programs (i.e., 14 or more counselling sessions) for
at least six months. After that, preventing weight regain can be achieved by participating in a one-
year weight-loss maintenance program with at least monthly counselling'®. However, weight
reduction and maintenance only using lifestyle changes alone are difficult.” We believe you are
trying to set up an argument that intensive lifestyle and behavioral modification is a difficult
treatment strategy regarding adherence with only modest and variable long-term success[3]. This
may be more eloquently stated for readability.

9. Likewise, in the second paragraph of the interpretation of results, it appears you are building
the argument that given the rise in prevalence of obesity in Peru, it is of the utmost importance
that consideration for wider use of anti-obesity medications take place. And additionally, anti-
obesity medications, such as semaglutide, provide clinically relevant reductions in body mass.
However, we believe this arguments clarity is de-railed by sentence structure and the final
sentence “Nevertheless, according to this last study, nausea and diarrhea were the most common
adverse events with semaglutide, but they were typically transient and mild-to-moderate in
severity” which does not appear to further your argument.

10. Regarding strength and limitations, we agree with the statement “our results may be also
underestimated ...[regarding] eligibility recommended by international guidelines3%:31.” However,
we believe the more important understanding is that your results not only underestimate the
magnitude regarding the prevalence of obesity with indication for surgical management because
of the inclusion of only a few obesity related conditions. But more importantly because the
recommendation for minimum BMI has dropped.

11. Finally, we believe your argument - the growing obesity epidemic in Peru requires recognition
with pharmacologic and surgical management - would be more intensely supported by the
increased magnitude of effect using the updated guidelines - as a greater number of the
population is eligible for surgery. Additionally, this argument may be more simply raised
examining solely the prevalence of obesity in Peru - without complicating the argument through
the stratification of possible patients to pharmacologic and surgical treatment.

12. Overall I would urge the authors to emphasize many of the limitations which are not
emphasized adequately in the current manuscript. There is minimal data that is new, and most
countries have increasing obesity and are experiencing similar trends to that of industrialized
nations, in which obesity prevalence is increasing and obviously as obesity prevalence increases
the eligibility for obesity treatments (anti-obesity medication and bariatric surgery) are also
increasing in parallel. There is nothing surprising about this, but from a public health perspective
it is important to make sure this is known publicly as the burden of obesity and its associated
diseases are significant contributors to morbidity, mortality, and cost/expenses not only direct but
also indirect expenses for national healthcare systems.
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I found the article easy to read and follow. I have some comments:

Introduction
o Inthe introduction, should this sentence also include surgical interventions: “This evidence
is essential for health systems to understand whether they have the resources to provide
pharmacological interventions for obesity for those who would most benefit from them"?
Variables definition
> Was there a reason that only type 2 diabetes and hypertension, along with BMI, were
chosen as the eligibility criteria for medication or bariatric surgery, given that national
guidelines include a range of comorbidities? For instance: Eisenberg et al., (2023)" and NICE
CG189 Obesity.
Discussion

Main findings
o Reference 18 is a review paper by Wadden et al., discussing the US guidelines (not an
international guidelines). The paper acknowledges the difficulties in achieving weight
maintenance with lifestyle changes alone, and the need for national policy initiatives
addressing the environment, access to healthy food, and other areas. Hence, the need for a
range of treatment options including access to medication and bariatric surgery for those
with severe obesity. It may be helpful to discuss that the benefits and risks of treatment
should always be considered, as the benefits may outweigh the side effects.
Interpretation of results
o Ifound interesting that those with the “higher socioeconomic level” had a higher probability
for eligibility for obesity medication and bariatric surgery, as this contrasts with many
developed countries in which obesity is associated with social deprivation.

o I'was not sure about this statement “These results suggest that broader access to bariatric
surgery for eligible people may reduce the long-term sequelae and provide population-level
benefits derived from weight loss in high-risk populations”. Given the small number eligible,
will bariatric surgery provide population-level benefits? Would it be more appropriate for
focus on cost benefits discussed by Lester et al.,?

o Given that the eligible comorbidities were limited to Type 2 diabetes and hypertension, it is
likely that the numbers eligible for obesity medications and bariatric surgery is
underestimated.
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significant reservations, as outlined above.

Antonio Bernabe-Ortiz

REVIEWER 1 I found the article easy to read and follow. I have some comments:
Introduction In the introduction, should this sentence also include surgical
interventions: “This evidence is essential for health systems to understand whether
they have the resources to provide pharmacological interventions for obesity for
those who would most benefit from them"?

Response: We have included the phrase suggested. Now it reads: “This evidence is essential
for health systems to understand whether they have the resources to provide pharmacological or
surgical interventions for obesity for those who would most benefit from them".

Variables definition Was there a reason that only type 2 diabetes and hypertension,
along with BMI, were chosen as the eligibility criteria for medication or bariatric
surgery, given that national guidelines include a range of comorbidities? For instance:
Eisenberg et al., (2023)1 and NICE CG189 Obesity.

Response: Thanks for pointing out this. We have clarified this in the Variables definition
section by adding: “We only utilized these two chronic conditions as they were the only ones
available in the ENDES". In addition, in the Strengths and limitations section, we have added:
"Besides, our results may be also underestimated as the complete list of comorbities to
define eligibility recommended by international guidelines (a,b), was not pursued.”
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Discussion: Main findings Reference 18 is a review paper by Wadden et al., discussing the
US guidelines (not an international guideline). The paper acknowledges the difficulties in
achieving weight maintenance with lifestyle changes alone, and the need for national
policy initiatives addressing the environment, access to healthy food, and other areas.
Hence, the need for a range of treatment options including access to medication and
bariatric surgery for those with severe obesity. It may be helpful to discuss that the
benefits and risks of treatment should always be considered, as the benefits may outweigh
the side effects.

Response: We have modified the paragraph according to reviewer suggestions. Now it
reads: “A review using US guidelines as frameworks recommended participation in high-intensity
programs (i.e., 14 or more counselling sessions) for at least six months. After that, preventing
weight regain can be achieved by participating in a one-year weight-loss maintenance program
with at least monthly counselling (a). However, weight reduction and maintenance only using
lifestyle changes alone are difficult. Weight loss medications in addition to behavioral-based
strategies increase weight loss and reduce the risk of developing co-morbid conditions (i.e., type 2
diabetes);, however, the use of such drugs have been associated with higher rates of side effects
(b). There is a need for a range of treatment options including access to medication and bariatric
surgery for those with severe obesity. Discussing the benefits and risks of treatment with patients
should always be considered, as the benefits must outweigh the side effects.” References:

1. Wadden TA, Tronieri JS, Butryn ML: Lifestyle modification approaches for the
treatment of obesity in adults. Am Psychol. 2020;75(2):235-51. 32052997
10.1037/amp0000517 7027681

2. LeBlanc ES, Patnode CD, Webber EM, et al.: Behavioral and Pharmacotherapy Weight
Loss Interventions to Prevent Obesity-Related Morbidity and Mortality in Adults:
Updated Evidence Report and Systematic Review for the US Preventive Services Task
Force. JAMA. 2018;320(11):1172-1191. 30326501 10.1001/jama.2018.7777.

Interpretation of results

o Ifound interesting that those with the “higher socioeconomic level” had a
higher probability for eligibility for obesity medication and bariatric surgery, as
this contrasts with many developed countries in which obesity is associated
with social deprivation.

Response: In Peru, the association between socioeconomic level and obesity markers is
related to the nutritional transition. Thus, Peru, is not a developed country but a middle-
income country with huge inequalities. For example, a relatively recent manuscript found
that education level was associated with a reduction in the prevalence of obesity, whereas
socioeconomic level, assessed as wealth index, was a factor positively associated with
obesity (a). So, although surprising, that is an expected result. References:

1. Cerpa-Arana SK, Rimarachin-Palacios LM, Bernabe-Ortiz A. Association between
socioeconomic level and cardiovascular risk in the Peruvian population. Rev Saude
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Publica 2022;56:91.

» I was not sure about this statement “These results suggest that broader access
to bariatric surgery for eligible people may reduce the long-term sequelae and
provide population-level benefits derived from weight loss in high-risk
populations”. Given the small number eligible, will bariatric surgery provide
population-level benefits? Would it be more appropriate for focus on cost
benefits discussed by Lester et al.?

Response: We have deleted that sentence to avoid confusion.

o Given that the eligible comorbidities were limited to type 2 diabetes and
hypertension, it is likely that the numbers eligible for obesity medications and
bariatric surgery is underestimated.

Response: We have added that as a limitation as explained in a previous comment.
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