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Appendix Exhibit 1. Consolidated Health Economic Evaluation Reporting Standards (CHEERS) 
checklist1 
 

Section/item Item 
No 

Recommendation Reported on  

Title and abstract 

Title 1 Identify the study as an economic evaluation or use more 
specific terms such as “cost-effectiveness analysis”, and 
describe the interventions compared. 

Title 

Abstract 2 Provide a structured summary of objectives, perspective, 
setting, methods (including study design and inputs), results 
(including base case and uncertainty analyses), and 
conclusions. 

Abstract 

Introduction 

Background and 
objectives 

3 Provide an explicit statement of the broader context for the 
study. 

Intro 
paragraph 1 

Present the study question and its relevance for health policy 
or practice decisions. 

Intro 
paragraph 4 

Methods 

Target population and 
subgroups 

4 Describe characteristics of the base case population and 
subgroups analyzed, including why they were chosen. 

Methods 
paragraph 3 

Setting and location 5 State relevant aspects of the system(s) in which the decision(s) 
need(s) to be made. 

Methods 
paragraph 3 

Study perspective 6 Describe the perspective of the study and relate this to the 
costs being evaluated. 

Methods 
paragraph 4 

Comparators 7 Describe the interventions or strategies being compared and 
state why they were chosen. 

Methods 
paragraph 5 

Time horizon 8 State the time horizon(s) over which costs and consequences 
are being evaluated and say why appropriate. 

Methods 
paragraph 4 

Discount rate 9 Report the choice of discount rate(s) used for costs and 
outcomes and say why appropriate. 

Methods 
paragraph 5 

Choice of health 
outcomes 

10 Describe what outcomes were used as the measure(s) of 
benefit in the evaluation and their relevance for the type of 
analysis performed. 

Methods 
paragraph 6 

Measurement of 
effectiveness 

11a Single study-based estimates: Describe fully the design 
features of the single effectiveness study and why the single 
study was a sufficient source of clinical effectiveness data. 

Methods 
paragraph 7 

11b Synthesis-based estimates: Describe fully the methods used 
for identification of included studies and synthesis of clinical 
effectiveness data. 

Methods 
paragraph 7 

Measurement and 
valuation of 
preference-based 
outcomes 

12 If applicable, describe the population and methods used to 
elicit preferences for outcomes. 

Methods 
paragraph 8 

Estimating resources 
and costs 

13a Single study-based economic evaluation: Describe approaches 
used to estimate resource use associated with the alternative 
interventions. Describe primary or secondary research 
methods for valuing each resource item in terms of its unit 
cost. Describe any adjustments made to approximate to 
opportunity costs. 

Methods 
paragraph 9 



 

 

13b Model-based economic evaluation: Describe approaches and 
data sources used to estimate resource use associated with 
model health states. Describe primary or secondary research 
methods for valuing each resource item in terms of its unit 
cost. Describe any adjustments made to approximate to 
opportunity costs. 

Methods 
paragraph 9 

Currency, price date, 
and conversion 

14 Report the dates of the estimated resource quantities and unit 
costs. Describe methods for adjusting estimated unit costs to 
the year of reported costs if necessary. Describe methods for 
converting costs into a common currency base and the 
exchange rate. 

Methods 
paragraph 9 

Choice of model 15 Describe and give reasons for the specific type of decision-
analytical model used. Providing a figure to show model 
structure is strongly recommended. 

Methods 
paragraph 11 

Assumptions 16 Describe all structural or other assumptions underpinning the 
decision-analytical model. 

Methods 
paragraph 12 

Analytical methods 17 Describe all analytical methods supporting the evaluation. This 
could include methods for dealing with skewed, missing, or 
censored data; extrapolation methods; methods for pooling 
data; approaches to validate or make adjustments (such as 
half cycle corrections) to a model; and methods for handling 
population heterogeneity and uncertainty. 

Methods 
paragraph 
13-14 

Results 

Study parameters 18 Report the values, ranges, references, and, if used, probability 
distributions for all parameters. Report reasons or sources for 
distributions used to represent uncertainty where 
appropriate. Providing a table to show the input values is 
strongly recommended. 

Results 
paragraphs 1-
3, Table 1 

Incremental costs and 
outcomes 

19 For each intervention, report mean values for the main 
categories of estimated costs and outcomes of interest, as well 
as mean differences between the comparator groups. If 
applicable, report incremental cost-effectiveness ratios. 

Results 
paragraph 6-
10, Table 2 

Characterizing 
uncertainty 

20a Single study-based economic evaluation: Describe the effects 
of sampling uncertainty for the estimated incremental cost 
and incremental effectiveness parameters, together with the 
impact of methodological assumptions (such as discount rate, 
study perspective). 

Methods 
paragraph 
13, Table 2 

20b Model-based economic evaluation: Describe the effects on the 
results of uncertainty for all input parameters, and uncertainty 
related to the structure of the model and assumptions. 

Methods 
paragraph 
13, Table 2 

Characterizing 
heterogeneity 

21 If applicable, report differences in costs, outcomes, or cost-
effectiveness that can be explained by variations between 
subgroups of patients with different baseline characteristics or 
other observed variability in effects that are not reducible by 
more information. 

Results 
paragraph 
11-12 

Discussion 

Study findings, 
limitations, 
generalizability, and 
current knowledge 

22 Summarize key study findings and describe how they support 
the conclusions reached. Discuss limitations and the 
generalizability of the findings and how the findings fit with 
current knowledge. 

Discussion 
paragraphs 1-
6 

Other 



 

 

Source of funding 23 Describe how the study was funded and the role of the funder 
in the identification, design, conduct, and reporting of the 
analysis. Describe other non-monetary sources of support. 

Funding 
statement 

Conflicts of interest 24 Describe any potential for conflict of interest of study 
contributors in accordance with journal policy. In the absence 
of a journal policy, we recommend authors comply with 
International Committee of Medical Journal Editors 
recommendations. 

Conflicts of 
interest 
statement 

 
Notes: A QALY is the number of years lived, weighted by an assessment of the quality of life due 

to disease, such that 1 QALY refers to a year in perfect health and 0 QALYs to the state of death 

7. The 10-year horizon was chosen for the employer perspective because this was judged as the 

minimum time for accruing changes in all of the chosen chronic disease outcomes specified 

below, and corresponds to the upper bound duration of self-insured employer workplace 

healthcare program prevention policy evaluations 8. The lifetime horizon was chosen for the 

healthcare perspective to correspond to a life-course theory of chronic disease and associated 

cost-effectiveness guidelines 9. 

  



 

 

Appendix Exhibit 2. Model input data. 95% confidence intervals in parentheses. NHANES: 

National Health and Nutrition Examination Survey (2011-2016) 2; GBD: Global Burden of 

Disease Study (2017) 3,4; MEPS: Medical Expenditure Panel Survey (2015) 5. RR: relative risk. 

SSB: sugar-sweetened beverage. Repeated Monte Carlo sampling was performed from the 

uncertainty distributions listed parenthetically (Gaussian distributions build from the 95% 

confidence intervals listed in parentheses) to estimate uncertainty in the outcomes. 

 
Parameter(s) Value(s)  Data source 

Age, years 40.8 (interquartile range: 28.0, 52.0) NHANES 

Sex, % male 51.7% NHANES 

Race/ethnicity 11.4% non-Hispanic Black, 
16.5% Hispanic/Latino 

NHANES 

Occupational class 18.9% management/professional, 
55.8% white-collar/office-based, 
25.3% blue-collar/labor-based 

NHANES 

Baseline disease prevalence 39.5% obesity, 
2.7% coronary heart disease, 
0.6% history of cerebrovascular accident, 
13.2% diabetes mellitus, 
13.1% chronic kidney disease, 
95.9% dental disease 

NHANES 

Disease incidence, per 10,000 
per year* 

145.7 obesity, 
74.3 coronary heart disease, 
42.3 cerebrovascular accident, 
52.1 diabetes mellitus, 
9.8 chronic kidney disease, 
2873.5 dental disease  

GBD, see Online 
Supporting Materials 
Table 2 for age/sex 
breakdown 

Mortality, per 10,000 per year 31.0 obesity, 
45.7 coronary heart disease, 
13.8 cerebrovascular accident, 
4.5 diabetes mellitus, 
7.2 chronic kidney disease, 
<1 dental disease, 
120.9 all other causes 

GBD; see Online 
Supporting Materials 
Table 3 for age/sex 
breakdown 

Healthcare costs per outcome 

per year, US$2019☨ 

$1814 obesity, 
$4283 (employed) and $2220 (Medicare) 
coronary heart disease, 
$7721 (employed) and $10312 (Medicare) 
cerebrovascular accident, 
$2916 (employed) and $3124 (Medicare) 
diabetes mellitus, 
$4857 (employed) and $5725 (Medicare) 
chronic kidney disease, 
$1555 dental disease 

MEPS 

Productivity costs per outcome 
per year, US$2019 

$1022 obesity, 
$221 coronary heart disease and 
cerebrovascular accident, 

10–14 



 

 

$599 diabetes mellitus, 
$1435 chronic kidney disease, 
$160 dental disease 

Employee attrition 23% (used in a binomial probability 
function to drop an employee from the 
simulated employer population to exclude 
from employer healthcare costs) 

15 

SSB consumption reduction, 
ounces per person per day, 
attributable to ban 

Total (work and non-work): 1.5 (95% CI: 
0.7, 2.4), 
Total (work only): 0.7 (95% CI: 0.3, 1.3), 
Total (non-work only): 0.8 (95% CI: 0.4, 
1.2), 
Regular soda: 0.5 (95% CI: 0.1, 0.8), 
Sweetened fruit drinks: 0.5 (95% CI: 0.3, 
0.8), 
Sports drinks: 0.3 (95% CI: 0.1, 0.5), 
Sweetened coffee/tea: 0.2 (95% CI: -0.4, 
0.8) 

6 

Change in outcome risk, given 
1.5 ounces/person/day decline 
in SSB consumption from ban** 

0.80 weight (kg) change, 
0.97 RR coronary heart disease, 
0.99 RR cerebrovascular accident, 
0.97 RR diabetes mellitus, 
0.98 RR chronic kidney disease, 
0.96 RR dental disease, 
0.98 RR all-cause mortality 

16–21 

Disutility used for quality-
adjusted life-year calculations 

0.85 obesity, 
0.89 coronary heart disease, 
0.69 cerebrovascular accident, 
0.96 diabetes mellitus, 
0.99 chronic kidney disease, 
0.99 dental disease 

22,23 

Proportion of SSB sales 
conferred as profits to 
employers 

42% 6 

SSB cost per 12 fluid ounce 
serving, $2019 

$0.24 (95% CI: $0.20, $0.29) 24 

*for obesity, linear secular trends in weight by age were used from NHANES, as GBD data were 
limited to annual percent changes in obesity rather than incidence. 
☨ for obesity, costs were obtained from 25, and for dental expenditures, costs were obtained 
from 26, as these costs were not directly available from MEPS. Note that cost differences 
between employed and Medicare populations inherently include differences in severity at 
presentation. 
** weight change is in kilograms over 3 years change from a 1.5 ounces/person/day reduction in 
sugar-sweetened beverage consumption. Other estimates are relative risk in 
incidence/mortality. 
  



 

 

Appendix Exhibit 3. Incidence by age and sex, from the Global Burden of Disease Study (GBD, 

2017) 4. Units are cases per 10,000 people. For obesity, linear secular trends in weight change 

by age using NHANES data were used for incidence projection. 

 

Outcome Age 15-49  Age 50-69  Age 70+  

Male Female Male Female Male Female 

Coronary heart disease 8.47 3.53 75 33.47 192.86 132.68 

Cerebrovascular accident 3.95 3.99 29.36 24.39 93.21 98.7 

Type 2 diabetes mellitus 33.01 25.59 115.84 88.37 29.9 19.9 

Chronic kidney disease 6.37 9.87 75.73 79.6 209.61 226.48 

Dental disease 4472.52 4566.26 2332.57 2459.56 1699.57 1710.43 

  



 

 

Appendix Exhibit 4. Mortality by age and sex, from the Global Burden of Disease Study (GBD, 

2017) 3. Units are cases per 10,000 people. 

 

Outcome Age 15-49  Age 50-69  Age 70+  

Male Female Male Female Male Female 

Obesity 2.00 0.98 22.45 13.04 71.13 76.30 

Coronary heart disease 1.61 0.61 22.21 9.00 130.79 109.81 

Cerebrovascular accident 0.40 0.33 4.53 3.23 37.06 44.07 

Type 2 diabetes mellitus 0.15 0.10 2.89 1.77 12.17 9.84 

Chronic kidney disease 0.26 0.18 2.01 2.09 20.91 16.91 

Dental disease 0.00 0.00 0.00 0.00 0.00 0.00 

Other all-cause 2.00 0.98 22.45 13.04 71.13 76.30 

  



 

 

Appendix Exhibit 5. Demographic distribution of the surveyed population (2016; N = 2,276)6. 

 

Characteristic Frequency in UCSF survey 

population (%) 

Sex  

Female 64.2% 

Race/ethnicity  

White 32.1% 

Black/African-American 7.7% 

Asian-American 32.3% 

Hispanic/Latino/a 17.6% 

Occupational class  

Medical technicians 11.6% 

Support, clerks, analysts 23.6% 

Service, maintenance, police 16.7% 

Miscellaneous and technical 30.6% 

Medical 9.1% 

Academic 8.4% 

  



 

 

Appendix Exhibit 6. Model diagram. NHANES: National Health and Nutrition Examination Survey 

(2011-2016); GBD: Global Burden of Disease Study (2017); MEPS: Medical Expenditure Panel 

Survey (2015). QALYs: quality-adjusted life-years. SSB: sugar-sweetened beverage.  
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