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ESM Table 1: South African Type 2 diabetes prevalence in 2021 (Source: IDF, 2023) 
	Sex
	Age-group
	% of Prevalence

	Female
	20-24
	0,0174

	Male
	20-24
	0,0171

	Female
	25-29
	0,0317

	Male
	25-29
	0,0275

	Female
	30-34
	0,0539

	Male
	30-34
	0,0422

	Female
	35-39
	0,0855

	Male
	35-39
	0,0622

	Female
	40-44
	0,1264

	Male
	40-44
	0,0877

	Female
	45-49
	0,1744

	Male
	45-49
	0,1183

	Female
	50-54
	0,2249

	Male
	50-54
	0,1530

	Female
	55-59
	0,2722

	Male
	55-59
	0,1897

	Female
	60-64
	0,3100

	Male
	60-64
	0,2259


ESM Table 2: 2019 South African labour force data for the national population
	Total number of employed men and women in 2019 (source: Stata SA, 2023)
 

	Age group
	Labour force 

	20-24
	2 371 000

	25-29
	3 686 000

	30-34
	3 779 000

	35-39
	3 543 000

	40-44
	3 089 000

	45-49
	2 613 000

	50-54
	1 816 000

	55-59
	1 279 000

	60-64
	483 000

	Total
	22 659 000







· Calculation of annual mortality rates (AMR) in those with and without T2D in the South African population by age group and sex was based on the following formula:
MortNon-diabetes = MortTotal / (T2D Prevalence*RR+(1- T2D Prevalence))
The mortality rate for those with T2D were based on the following formula:
MortDiabetes = MortNon- T2D Prevalence *RR
Whereby:
MortTotal = total deaths in population/total population
MortDiabetes = mortality rate in those with T2D
MortNon-diabetes = mortality rate in those without T2D
RR=relative rate of all-cause mortality in those with T2D compared to those without T2D
· Calculation of the productivity index
NB: There were 250 working days in South Africa in 2019. 
Absenteeism =   [(Total working days in SA in 2019 – number of days individuals are absent at work because of T2D)/ Total working days in SA in 2019]
Presenteeism = the percentage estimated by the Global Burden of Diabetes study or both genders. 
Productivity shortfall= Absenteeism + Presenteeism 
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ESM Table 3: Global literature on the productivity loss attributed to T2D
	Author/s & study title
	Aim/Objective
	Target group
	Study design/methods
	Summary of the findings

	Hird et al. 2017. The impact of diabetes on productivity in China [1].
	To estimate the impact of T2D on Mortality, years of life lost, and productivity-adjusted life years (PALYs) lost within the population.
	Working age (20-49 years in women and 20-59 years in men) until retirement age (50 years for women and 60 years for men)
	 Life table modelling was used with simulated follow-up of those with T2D in the Chinese population.
	An estimated 4.1 million more deaths. Loss of an additional 22.7 million years of life (3.7%) and the loss of an additional 75.8 million PALYs (15.1%). On average, each person with T2D lost 1.3 productivity-adjusted life years (PALYs), which corresponded to a total loss of Chinese ¥17.4 trillion (US$2.6 trillion) in GDP due to reduced productivity, based on the gross domestic product (GDP) per full-time worker in 2017—equating to an average loss of ¥307,925 ($45,959) per person with T2D. 

	Magaliano et al 2018.         "The productivity burden of diabetes at a population level in Australia [2].
	To estimate the lifetime and population impact of d T2D on productivity using the novel measure of PALYs lost to T2D.
	Working age 20-65 years
	Life table modelling. Simulated follow-up until 69 years 
	T2D reduced the total years of life lived by the cohort by 190,219 years or almost 3%. T2D reduced PALYs by 11.6% and 10.5% among men and women, respectively. The impact is highest in those 20-24 years.

	American Diabetes Association. 2018. Economic costs of diabetes in the USA in 2017 [3]. 

	To estimate the economic burden of diagnosed T2D by quantifying the additional health resource usage and lost productivity associated with the disease.
	The population-level study, using the commercially
Insured population data
	The Cost of Diabetes Model employed a prevalence-based methodology that incorporated the demographics of the U.S. population in 2017, T2D prevalence rates, epidemiological data, healthcare costs, and economic data.
	An estimated cost of diagnosed T2D 2017 was $90 billion in reduced productivity. The economic impact of diagnosed T2D includes indirect costs such as increased absenteeism ($3.3 billion), reduced on-the-job productivity ($26.9 billion) among the employed population, loss of productivity for those not in the labour force ($2.3 billion), incapacity to perform job duties due to illness-induced disability ($37.5 billion), and the productivity lost due to 277,000 premature deaths associated with T2D ($19.9 billion)

	Afroz et al. 2020. The impact of diabetes on the productivity and economy of Bangladesh [4]

	To estimate the impact of T2D in terms of Mortality, years of life lost (YLL), and PALY loss. 
	Working age 20-59 years 
	A life table model was constructed with the simulated follow-up to 60 years (retirement age).

	An estimated 813,807 excess deaths, loss of 4.0 million life years, and 9.2 million PALYs were attributable to T2D. It was equivalent to 0.7 YLL and 1.6 PALYs lost/per person. The loss in PALYs was equated to a total of US$97.4 billion (US$ 16,987/person) in GDP.

	Menon et al. 2021. Productivity Benefits of Preventing Type 2 Diabetes in Australia: A 10-Year Analysis [5].
	To estimate the potential increase in productivity that could result from Preventing T2D over the next decade.
	Working age 20-69 years over the Period from 2020 to 2029
	Dynamic life table models were constructed to estimate YLL and PALYs lived. The model simulation was first undertaken assuming currently expected trends in the incidence of T2D and then repeated assuming hypothetically that the incidence was reduced.
	Australians of working age will live 140 million years of life and 87 million PALYs, contributing AUD 18.0 trillion to the country's GDP. A 10% reduction in the incidence of T2D would result in a gain of 2,510 PALYs and AUD 532 million (US$400 million) in GDP.

	Tonnies et al. 2021. Productivity-adjusted life years lost due to type 2 diabetes in Germany in 2020 and 2040 [6].
	To estimate productive life years lost associated with T2D on the individual and population level in Germany in 2020 and 2040 while accounting for future trends in Mortality.
	Working age (20-69 years) in Germany in 2020 and 2040
	Estimating the PALYs lost, the study summed up the productivity losses due to surplus Mortality resulting in YLL and declines in labour force involvement, presenteeism, and absenteeism, leading to years of productivity loss. The projection utilised input data derived from meta-analyses, representative population-based studies, and population projections to consider future trends in Mortality.
	On average, a person with T2D lost 2.6 PALYs in 2020 compared to someone without diabetes. Of these 2.6 years, 0.4 years were due to YLL, and 2.3 years were due to lost productivity. Women and younger age groups were expected to experience a more significant loss of PALY than men and older age groups. The study estimated that the 4.6 million people with prevalent T2D in 2020 would lose 12.06 million PALY (1.62 million due to YLL and 10.44 million due to YPL). By 2040, individual-level PALY losses are projected to decrease slightly due to a reduction in YLL. The rise in the number of people with T2D to 5.45 million is projected to increase population-wide PALY losses to 15.39 million.





ESM Table 4: Data and data sources used to measure the productivity loss burden of T2D in South Africa.
	Data input description for 
a life table model
	Data sources  

	Labour force Participation 
	[bookmark: _Int_yM8k25oQ]The labour market department within Statistics South Africa provided the estimated resident labour force participation statistics by sex and 5-year age groups for 2019 [7].

	Prevalence of T2D among working-age populations stratified by sex and 5-year age groups in 2021
	T2D national prevalence (%) for the year 2019 with [Confidence interval] (working age 20-65) stratified by 5-year age group and sex were obtained from the International Diabetes Federation (IDF) Atlas (10th Edition) [8]. 

	Population mortality rates for the year 2019 stratified by sex and 5-year age groups
	The Health and Vital Statistics department within Statistics South Africa published the Mortality and Causes of Death (MACOD) for the year 2019, obtained from the annual mortality rate (AMR) [7,9]. 

	a) T2D -related productivity:
b) Absenteeism and presenteeism among working-age populations with T2D
	a) Productivity Adjusted Life Years (PALYs) lived by the T2D cohort; each year of life lived. The productivity indices are based on estimates by the American Diabetes Association (ADA) [3,9]. 
b) Each year lived by the T2D cohort in the labour force was multiplied by a productivity index calculated from evaluations of T2D-related presenteeism and absenteeism to estimate PALYs lived by the T2D cohort. 

	a) The GDP and GDP per capita effective full-time (EFT) S.A. workers in 2019.
b) Projected temporal trends in GDP growth rate for the year 2019
	a) The World Bank: World Development Indicators, 2019 [10]. 
b) Organisation for Economic Co-operation and Development (OECD) long-term GDP forecast data for 2019 was sourced [11]. 



ESM Table 5: The 2019 annual mortality rates for individuals with and without T2D in South Africa, stratified by 5-year age group and gender.
	5-year age group
	Mortality rate in the total population
	Mortality rate assuming no T2D
	Mortality rate among people with T2D

	Men

	20-24
	0,003056
	0,00285565
	0,01459184

	25-29
	0,004651
	0,00423956
	0,01921374

	30-34
	0,005150
	0,00456788
	0,01836073

	35-39
	0,007257
	0,00625904
	0,02231351

	40-44
	0,008308
	0,00698466
	0,02208462

	45-49
	0,010393
	0,00856411
	0,02401660

	50-54
	0,014581
	0,01187764
	0,02954229

	55-59
	0,019942
	0,01622869
	0,03579993

	60-64
	0,027501
	0,02261440
	0,04424542

	Women

	20-24
	0,001840
	0,00112715
	0,00575953

	25-29
	0,003057
	0,00199045
	0,00902075

	30-34
	0,004605
	0,00323426
	0,01300020

	35-39
	0,005167
	0,00388026
	0,01383314

	40-44
	0,005738
	0,00461599
	0,01459518

	45-49
	0,006676
	0,00563006
	0,01578854

	50-54
	0,009261
	0,00827290
	0,02057650

	55-59
	0,011864
	0,01092208
	0,02409372

	60-64
	0,016700
	0,01582576
	0,03096335
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