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Abstract

Work participation is beneficial for health. Diabetes mellitus is 
highly prevalent among adults, and although it poses a substantial 
healthcare cost burden, the true burden might be greater than is 
currently appreciated through effects on work participation. This 
Review summarizes the evidence regarding the effect of diabetes 
mellitus on paid employment. Several studies report increased risks of 
unemployment, early retirement and productivity loss among those 
with diabetes mellitus. The presence of diabetes mellitus complications 
and comorbidities probably further decreases work participation. 
Studies of workplace interventions demonstrate that work ability can 
be improved in people with diabetes mellitus. However, most existing 
research does not consider work characteristics (for example, type of 
work and working hours) in diabetes mellitus management. Whether 
diabetes mellitus itself increases occupational injury risk is unclear, 
with conflicting results reported. Most studies were cross-sectional 
and limited by use of self-reported diabetes mellitus and outcome 
measures, without consideration of the type of diabetes mellitus. 
Guidance on diabetes mellitus and employment has, to date, not been 
strongly grounded in evidence. Detailed research exploring factors 
implicated in work outcomes for people with diabetes mellitus, 
including age, sex, occupation and diabetes mellitus type, is needed 
to inform policy and support sustainable employment for those with 
diabetes mellitus.
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and health, but studies have not yet looked at the effects in people with 
diabetes mellitus15,16.

Therefore, this Review aimed to comprehensively summarize the 
contemporary evidence about participation in paid work in people 
with a diagnosis of diabetes mellitus, highlighting gaps in the evidence 
base. To provide a structured overview, we mapped outcomes reported 
across included studies into key thematic areas: work participation; 
productivity; complications, comorbidities and work ability; effect of 
workplace interventions in people with diabetes mellitus; effect of work 
characteristics on diabetes mellitus management; occupational injury; 
diabetes mellitus self-management in the workplace; and guidelines 
and recommendations. These thematic areas were identified by map-
ping reported outcomes across all included studies and grouping them 
into conceptually related domains, capturing both frequently reported 
metrics and broader components relevant to work participation in 
people with diabetes mellitus. Given that most of the literature on this 
topic does not specify the type of diabetes mellitus, the term is used 
here to refer to all types unless otherwise specified.

Work participation
The effect of diabetes mellitus on work participation often begins well 
before adulthood, as young people navigate education and early career 
decisions. For example, children with type 1 diabetes mellitus (T1DM) 
might experience differences in educational attainment compared with 
their peers17,18, owing to factors such as reduced school attendance, 
which shapes subsequent career opportunities. In addition, people with 
diabetes mellitus might self-select into certain occupations, avoiding 
careers perceived as incompatible with their condition (such as military 
or transport roles) and that might have restrictions on whether people 
who use insulin can be employed in those roles. A study from the Neth-
erlands found that unemployment levels were similar in people with 
or without diabetes mellitus aged 20–34 years, but suggested that this 
finding might reflect such early career self-selection19.

Employment
Most studies suggest that diabetes mellitus is associated with reduced 
levels of employment. However, estimated effect sizes and outcome 
measures vary substantially (see Table 1 for a summary of methodo-
logical limitations and sources of bias). The 2019 systematic review 
by Pedron et al.9 identified 16 studies exploring employment as an 
outcome, all of which showed reduced employment in people with 
diabetes mellitus. However, only three of these studies provided risk 
estimates in the form of odds ratios (ORs)20–22; all found reduced odds 
of employment for people with diabetes mellitus, with adjusted ORs 
varying from 0.48 to 0.82 by population. Of the 13 studies from the 
Pedron et al. review that did not report ORs, effect estimates were 
presented as marginal effects, probit or logit coefficients, treatment 
effects or risk differences. Twelve of these studies reported negative 
associations between diabetes mellitus and employment23–34, including 
two only in men30,31, two only for those with type 2 diabetes mellitus 
(T2DM)32,33 and one only for those aged 45–64 years34. Meanwhile, 
one study reported a positive association for women with T1DM but 
negative associations for both sexes with T2DM35. In a more recent 
cross-sectional analysis (2020) from South Korea, T2DM reduced the 
likelihood of employment in women but not in men; however, this find-
ing was based on a sample size of only 370 individuals with T2DM36. No 
other studies published since the Pedron et al. review were identified 
that specifically examined employment rather than unemployment 
as an outcome.

Key points

	• Diabetes mellitus is associated with a substantial indirect cost burden 
in terms of reduced employment and productivity loss; however, 
the relationship between diabetes mellitus and work participation is 
under-researched.

	• Studies report increased risk of unemployment, early retirement, 
absenteeism and presenteeism in people with diabetes mellitus, with 
some reporting benefits of workplace interventions on productivity and 
glycaemic control.

	• Evidence regarding diabetes mellitus self-management in the 
workplace, the effect of work characteristics on diabetes mellitus 
management, occupational injuries, workplace diabetes mellitus 
distress and workplace diabetes mellitus stigma is inconclusive.

	• Most studies of work participation were cross-sectional in nature, 
included all individuals with diabetes mellitus without stratifying by 
type, and used self-reported diagnosis and self-reported work outcome 
measures.

	• Future research on diabetes mellitus and work participation should 
stratify by age, sex, diabetes mellitus type and occupation, as current 
evidence lacks disaggregation, which limits development of tailored 
support and policies.

	• Current guidelines show limited integration of evidence and should 
be updated regularly as new evidence emerges on effective strategies 
for secure and productive work with a diagnosis of diabetes mellitus.

Introduction
Participation in paid employment is good for health. In addition to 
financial independence, employment bridges socioeconomic ineq-
uities and provides status in society and purpose to individuals1. Fur-
thermore, unemployment is associated with reduced mental health2, 
increased pain3, increased social care needs4 and a reduction of life 
expectancy by 5–10 years5. Diabetes mellitus is one of the major public 
health challenges of the twenty-first century; the global prevalence 
among those aged 20–64 years was 9.3% in 2024 and is projected to 
increase to 10.6% by 2050 (ref. 6). The direct healthcare costs from 
diabetes mellitus are already high; however, there are also notable 
indirect costs attributable to reduced labour force participation and/or 
productivity loss, which, according to 2022 estimates, might have cost 
US$28.3–35.8 billion in the USA alone7.

Despite this substantial burden, the relationship between work 
participation and diabetes mellitus is understudied and infrequently 
considered. In the available literature, just three systematic reviews 
have explored work participation, absenteeism and presenteeism in 
people with diabetes mellitus8–10, with the most recent of these pub-
lished in 2019 (ref. 10). Since then, research has emerged on topics 
such as workplace interventions to improve glucose control11 and the 
effect of work characteristics on diabetes mellitus management12,13. 
Developments in treatment and technologies, such as continuous 
glucose monitoring (CGM) and insulin pumps, could also improve work 
participation14. Moreover, the shift towards remote and hybrid working 
arrangements has delivered benefits for many workers’ productivity 
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When the outcome studied is unemployment, the findings are less 
conclusive. Among five studies in the systematic review by Pedron et al.9, 
four of which were cross-sectional, odds of unemployment were higher 
in people with diabetes mellitus than in those without diabetes mellitus, 
ranging from 1.2 to 3.1 times21,37–40 (Table 2). A cross-sectional Canadian 
study reported that people with diabetes mellitus had more than twice 
the odds of unemployment compared with people who did not have 
diabetes mellitus41. Meanwhile, a longitudinal Canadian study reported 
a similar effect size, but only for those with complications of diabetes 
mellitus who were not actively seeking work, whereas no association was 
found for those without complications38. A study from the USA found 
an increased risk of unemployment among men but not women with 
diabetes mellitus21 and two studies found no association37,40. Adjustment 
for confounding factors was applied inconsistently across studies and 
outcome measures were heterogeneous, which limits comparison of 
results, with definitions of unemployment variably specifying minimum 
duration, unemployment related to health reasons and other factors 
(Table 1). Furthermore, diabetes mellitus was self-reported in most 
studies, and none separated analyses by diabetes mellitus type.

A 2020 Danish study using national registry data found higher 
rates of unemployment in men with T1DM and T2DM, compared with 
people who did not have diabetes mellitus, and in women with T2DM 
only42. Given the earlier age of onset and greater treatment burden 
associated with T1DM than with T2DM, one might expect stronger 
associations with adverse employment outcomes; however, few studies 
have directly compared T1DM and T2DM in this context. A 2023 study 
from the Netherlands found that men without diabetes mellitus in 
2009 who developed the disease in 2010 were more likely to exit the 
workforce owing to unemployment over a 9-year follow-up compared 
with those who did not, with no effect observed among women43. 
The reasons for sex differences were not explored in any studies. One 
explanation might be that obesity, which is commonly comorbid with 
T2DM, seems to be more strongly associated with unemployment 
among older women (≥50 years old) compared with men regardless 
of diabetes mellitus presence44. Possible reasons for this difference 
include stigma, impaired body image and reduced confidence in one’s 
ability to cope with both general life challenges and health problems 
related to diabetes mellitus45. In addition, as employment rates of older 

Table 1 | Common limitations and sources of bias

Outcome Included study designs Common limitations and sources of bias

Employment Cross-sectional, cohort, 
registry-based

Predominantly cross-sectional designs, variable outcome definitions (employment versus unemployment, 
minimum duration, health reasons), inconsistent adjustment for confounders, reliance on self-reported 
diabetes mellitus status, limited stratification by sex, complications or diabetes mellitus type, work factors 
not considered

Early retirement Cross-sectional, cohort, 
registry-based

Variable outcome definitions (age, health reasons, follow-up duration), small number of studies, inconsistent 
adjustment for confounders, no stratification by diabetes mellitus type or complications, only two studies 
stratified by sex, reasons for early retirement insufficiently explored, all studies from high-income countries, 
work factors not considered

Disability pension, 
return to work, working 
life expectancy

Cross-sectional, cohort, 
registry-based

Variable outcome definitions (duration, comparator group for disability pension), small number of 
studies, inconsistent adjustment for confounders, limited differentiation by diabetes mellitus type or sex, 
complications and work factors not considered

Absenteeism and 
presenteeism

Cross-sectional, cohort, 
registry-based

Highly heterogeneous outcome definitions and measurement tools, few validated instruments used (only 
one study with WPAI), reliance on self-report in most studies, small sample sizes, cultural and workplace 
factors influencing sickness absence rarely considered, limited stratification by sex, diabetes mellitus type 
or complications

Other measures of 
productivity

Population-level life 
table and mathematical 
modelling

Modelled rather than observed outcomes, sensitive to assumptions (workforce participation, productivity 
levels, retirement age, mortality), variable inclusion of absenteeism, presenteeism and workforce participation, 
limited stratification by diabetes mellitus type, generalizability affected by economic context and healthcare 
systems

Effect of complications 
and comorbidities on 
work ability

Cross-sectional, cohort, 
registry-based

Heterogeneous outcome definitions (particularly for presenteeism), reliance on self-reported measures, 
small number of studies, limited adjustment for confounders, complications and comorbidities often 
considered individually rather than jointly, few stratified analyses by sex or diabetes mellitus type, all studies 
from high-income countries

Effect of workplace 
interventions

Non-randomized 
controlled trials, cohort, 
registry-based, RCT

Predominantly small studies with short follow-up, lack of control groups, only one RCT, reliance on 
self-reported outcomes (especially absenteeism and presenteeism), workplace characteristics rarely 
considered, selection bias owing to voluntary participation, all studies from high-income countries

Effect of work 
characteristics on 
diabetes mellitus 
management

Cross-sectional, cohort Small number of studies, heterogeneous measures of work characteristics, limited adjustment for 
confounders, reliance on self-reported outcomes, few stratified analyses by sex or diabetes mellitus type, 
occupational differences often described but not statistically compared, all evidence from high-income 
countries

Occupational injury Cross-sectional, cohort, 
case-control

Heterogeneous outcome definitions (overall versus specific injury types), reliance on self-reported 
outcomes, small sample sizes, limited adjustment for confounders, no differentiation by diabetes mellitus 
type, occupational characteristics rarely considered, healthy worker effect might bias null findings, all 
evidence from high-income countries

Self-management in 
the workplace

Cross-sectional, cohort, 
qualitative

Small number of studies, predominantly cross-sectional designs with small samples, heterogeneous 
outcome measures, limited adjustment for confounders, few stratified analyses by sex or diabetes mellitus 
type, all evidence from high-income countries

RCT, randomized controlled trial; WPAI, Work Productivity and Activity Impairment questionnaire.
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women are lower than in older men46, owing to factors including tradi-
tional household regimes and provision of informal care, the effect of 
diabetes mellitus per se might be more evident in men than in women.

Early retirement
A positive association between diabetes mellitus and early retirement 
has been reported, although the evidence is inconsistent, and defini-
tions of early retirement vary considerably (Tables 1 and 3). For instance, 
in their 2013 systematic review, Breton et al.8 identified three studies 
reporting odds or risk of early retirement37,47,48, two of which found an 
association with diabetes mellitus37,48. The 2019 Pedron et al. system-
atic review9 included an additional four studies reporting odds or risk 
of early retirement associated with diabetes mellitus, three of which 
reported increased risk of early retirement22,49,50 (including one study 
among men only)22, whereas one found no effect51. The 2023 Nether-
lands register-based study that included people with incident diabetes 
mellitus, who were then followed up for 9 years, found no association 
with early retirement43.

Although the evidence base surrounding diabetes mellitus and 
work participation is growing, with some high-quality studies emerg-
ing as national diabetes mellitus registries become more common, 
our understanding remains limited by the lack of granularity in terms 
of diabetes mellitus type, age, sex and work factors. The working-age 
population with diabetes mellitus is not homogeneous, yet most stud-
ies of work participation only analysed all individuals with diabetes mel-
litus as a group, often while concurrently exploring the effect of other 
chronic health conditions. T1DM and T2DM differ in aetiology, age of 
onset, management and associated health risks, which can influence 

work participation in distinct ways. T1DM usually begins in childhood 
or adolescence and requires intensive insulin management, which can 
affect educational attainment, early career planning, employment sta-
bility, flexibility and absenteeism. T2DM generally occurs in adulthood, 
often alongside comorbidities, and might affect work participation 
through complications or treatment burden. However, as most existing 
studies of work participation among those with diabetes mellitus have 
not been stratified by type, our understanding of how T1DM and T2DM 
differentially affect people’s working lives remains limited.

To appreciate the specific factors implicated in reduced work 
participation in people with diabetes mellitus, future research should 
separate age groups, sexes, diabetes mellitus types and treatments, 
presence of complications and comorbidities and occupations, taking 
account of physical and psychological demands. No studies explored 
reasons for unemployment or early retirement, other than four studies 
that asked about self-reported ‘health reasons’21,22,39,50. Mediation stud-
ies could explore this effect in more detail. Notably, only one study from 
a middle-income country was identified (from Mexico)34, which found 
an association for unemployment among men with diabetes mellitus, 
potentially reflecting differences in social security systems and societal 
gender roles between middle-income and high-income countries.

Disability pension, return to work and working life expectancy
Other reported measures related to work participation among people 
with diabetes mellitus include disability pension, return to work and 
working life expectancy. Although disability benefits are not offered 
in all countries, when available, they can provide income replacement 
for people unable to work owing to health conditions, usually until 

Table 2 | Summary of studies reporting risk of unemployment associated with diabetes mellitus

Study Study type Diabetes mellitus 
type (n)

Outcome Subgroup Risk associated with 
diabetes mellitus (95% CI)

Pedron et al. (2019) systematic review9

Alavinia et al. (2008)37 Cross-sectional All (799) Unemployment Overall OR 1.38 (0.99–1.93)

Kraut et al. (2001)38 Cohort study All (608) Unemployment (among 
those not in labour force)

Complications absent OR 1.20 (0.93–1.56)

Complications present OR 2.07 (1.49–2.87)

Unemployment (among 
those in labour force)

Complications absent OR 1.35 (0.83–2.19)

Complications present OR 1.69 (0.89–3.21)

Smith et al. (2014)39 Cross-sectional All (4,591) Unemployment 
(health reasons)

Overall OR 2.22 (1.85–2.68)

van der Zee-Neuen et al. 
(2017)40

Cross-sectional All (180) Unemployment Overall OR 1.88 (0.95–3.72)

Yassin et al. (2002)21 Cross-sectional All (2,641) Unemployment 
(health reasons)

Male OR 3.1 (1.2–8.0)

Female OR 2.9 (1.0–8.8)

Other studies

Hijdra et al. (2023)43 Cohort study All (16,340) Unemployment Overall HR 1.12 (1.08–1.17)

Male HR 1.20 (1.15–1.26)

Female HR 0.99 (0.92–1.05)

Nexø et al. (2020)42 Cohort study All (4,478) Unemployment Male (T1DM) HR 1.25 (1.01–1.53)

Male (T2DM) HR 1.17 (1.08–1.27)

Female (T1DM) HR 1.02 (0.85–1.22)

Female (T2DM) HR 1.09 (1.03–1.16)

CI, confidence interval; HR, hazard ratio; OR, odds ratio; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus.
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aged pension benefits can be accessed52. In the Pedron et al. system-
atic review9, four of five studies reported increased odds of disability 
pension associated with diabetes mellitus40,47,48,51,53. Two more recent 
studies using Danish registry data explored other measures related 
to work participation. One found that women with T2DM were less 
likely to return to work following unemployment (hazard ratio (HR) 
0.89, 95% confidence interval (CI) 0.85–0.94) or sickness absence of  
≥4 consecutive weeks (HR 0.91, 95% CI 0.86–0.98)42 than women with-
out T2DM; however, no association was observed for women with T1DM 
or men with either T1DM or T2DM. Another study from the same authors 
reported reduced working life expectancies among those with diabetes 
mellitus, which corresponded to up to 8.0 and 7.0 working years lost in 
women and men, respectively, with diabetes mellitus at age 35 years54. 
For some context, this finding is similar to the effect of depression on 
working life expectancy55,56.

Productivity
Absenteeism and presenteeism
Various measures of productivity have been explored in studies includ-
ing people with diabetes mellitus; however, definitions and measure-
ment tools are inconsistent, with few studies using validated measures 
(Table 1). Studies generally reported that diabetes mellitus increased 
the risk of absenteeism (absence from work due to illness) and presen-
teeism (reduced productivity and/or efficiency while at work due to ill-
ness). However, most studies used self-reported productivity measures 
(Table 4), with only one study57 using the validated Work Productivity 
and Activity Impairment (WPAI) questionnaire58. In their 2013 system-
atic review, Breton et al.8 identified 17 studies of absenteeism, 8 of which 
reported odds or risk of absenteeism associated with diabetes mellitus 
(Fig. 1), with mixed results47,57,59–64. The two studies reporting the highest 
risk estimates were small cross-sectional studies57,64. The largest cohort 

study included 556 individuals with diabetes mellitus and only reported 
associations with diabetes mellitus in relation to absenteeism lasting 
≥7 days occurring three or more times during the 12-month follow-up 
(that is, repeated periods of absence)60. Absenteeism is a social phe-
nomenon as well as a health phenomenon; employees take sickness 
absence based not only on their assessment of their health but also on 
how acceptable it is to take sick leave in their workplace and culture65. 
As such, the definition of absenteeism that used ≥3 repetitive periods of  
≥7 days might be more likely to represent a true health effect in those 
with diabetes mellitus than alternative definitions using single peri-
ods of absenteeism, which people without diabetes mellitus might be 
inclined to take where acceptable in their workplace.

More recent studies, published since 2013, have also found higher 
rates of absenteeism in people with diabetes mellitus than in those 
without diabetes mellitus (Fig. 1). Two analyses of Danish registry data 
reported associations between both T1DM and T2DM and long-term 
sickness absence of ≥4 consecutive weeks42,66. A 2022 Japanese cohort 
study reported higher rates of absenteeism owing to mental health 
disorders, especially stress and adjustment disorders (that is, disorders 
characterized by a maladaptive response to a psychosocial stressor), 
among employees with diabetes mellitus than in those without diabetes 
mellitus67, which is consistent with two other studies of adjustment 
disorders in people with diabetes mellitus68,69 and might relate to the 
phenomenon of diabetes distress. Other recent studies from the past 
5 years have found associations between diabetes mellitus and absen-
teeism owing to musculoskeletal conditions70 and symptoms of upper 
extremity impairment71, which might be explained by musculoskeletal 
pathologies that are reported to occur more frequently among those 
with diabetes mellitus than in those without the condition (for exam-
ple, carpal tunnel syndrome and adhesive capsulitis)72,73. A 2021 Israeli 
study found that public sector employees with diabetes mellitus had 

Table 3 | Summary of studies reporting risk of early retirement associated with diabetes mellitus

Study Study type Diabetes mellitus 
type (n)

Outcome Subgroup Risk associated with 
diabetes mellitus (95% CI)

Breton et al. (2013) systematic review8

Alavinia et al. (2008)37 Cross-sectional All (799) Retirement before age 65 years Overall OR 1.33 (1.05–1.68)

Herquelot et al. (2011)48 Cohort study All (2,530) Retirement over follow-up Overall HR 1.6 (1.5–1.8)

Vijan et al. (2004)47 Cross-sectional All (NS) Currently retired Overall OR 1.3 (1.0–1.07)

Pedron et al. (2019) systematic review9

Kang et al. (2015)50 Cohort study All (264) Retirement (health reasons) Overall HR 1.47 (1.05–2.06)

Male HR 1.52 (0.99–2.31)

Female HR 1.40 (0.79–2.49)

Kouwenhoven-Pasmooij et al. 
(2016)51

Cohort study All (241) Retirement before country-specific 
retirement age

Overall OR 1.06 (0.73–1.53)

Pit et al. (2013)22 Cross-sectional All (2,546) Retirement (health reasons) Male OR 1.44 (1.09–1.89)

Female OR 1.30 (0.96–1.76)

Retirement (other reasons) Male OR 1.16 (0.90–1.50)

Female OR 1.07 (0.84–1.37)

Shultz and Wang (2007)49 Cohort study All (NS) Retirement over 8-year follow-up Overall OR 3.37 (no CI reported)

Other studies

Hijdra et al. (2023)43 Cohort study All (16,340) Retirement before age 65 years Overall HR 0.99 (0.96–1.03)

CI, confidence interval; HR, hazard ratio; NS, not stated; OR, odds ratio; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus.

http://www.nature.com/nrendo


Nature Reviews Endocrinology

Review article

higher rates of absenteeism than private sector employees74, which is 
consistent with findings in the general population75 and might reflect 
an increased likelihood of receiving paid sick leave in the public sector.

Compared with absenteeism, there is less research regarding 
presenteeism in those with diabetes mellitus. The 2013 systematic 
review by Breton et al.8 identified four studies of presenteeism; two of 
these reported odds or risk of presenteeism57,61 but neither showed an 
association with diabetes mellitus. One of these studies included only 
67 people with diabetes mellitus57, highlighting the need for larger 
studies. In 2021, a Japanese cross-sectional study of employees with 
diabetes mellitus aged >40 years found associations between diabetes 
mellitus and presenteeism at all levels of glycaemic control, including 
the largest group of 300 employees with good glycaemia (HbA1c <7%) 
(OR 1.48, 95% CI 1.11–1.96)76.

Other measures of productivity
Several studies have estimated productivity loss associated with dia-
betes mellitus through productivity-adjusted life years (PALYs); a 
novel measure developed in a 2018 study of people in Australia with 
diabetes mellitus77. In the same way that quality-adjusted life years 
adjust years of life lived for a reduction in quality of life, PALYs adjust 
years lived over a person’s lifetime for productivity loss attributable 
to a condition such as diabetes mellitus. Productivity loss might 
include absenteeism, presenteeism and/or workforce participation. 
Five population-based studies that used life table modelling methods 
reported average PALYs lost per person with diabetes mellitus77–81 

(Table 5), which ranged from 1.3 in China81 to 3.1 in South Africa80.  
A 2021 German study used a mathematical projection model to esti-
mate PALYs, reporting an average 2.6 PALYs lost per person with diabe-
tes mellitus82. Variations might reflect differences in retirement ages,  
average age of diabetes mellitus onset, healthcare provision and dia-
betes mellitus-related mortality rates between populations, as well 
as differences in methodology (including differences in what was 
captured in terms of productivity loss). Calculating PALYs provides 
countries with an estimate of productivity loss that might occur at a 
population level owing to diabetes mellitus. In middle-income coun-
tries, the average age of diabetes mellitus onset is lower than that 
in high-income countries83. As such, high PALYs in middle-income 
countries, as observed in the South African study80, could have pro-
found economic effects on national economies in terms of affecting 
GDP. This finding emphasizes the importance of effectively managing 
diabetes mellitus complications, both in improving individual health 
outcomes and in reducing the broader societal and economic effects 
associated with diabetes mellitus.

Complications, comorbidities and work ability
The body of evidence regarding the effect of diabetes mellitus 
complications and comorbidities on work participation is growing. 
A 2019 systematic review by Mori et al.10 explored factors implicated in 
presenteeism among people with diabetes mellitus, with populations 
and outcome measures varying greatly (Table 1). Notable findings 
included associations between peripheral neuropathy and absenteeism 

Table 4 | Outcome definitions and data collection tools in studies reporting absenteeism or presenteeism risk

Study Outcome definition(s) Data collection 
instruments

Studies of absenteeism risk

Boles et al. (2004)57 Percentage of work time lost due to illness in the past 7 days WPAI

Collins et al. (2005)59 Hours of work lost in the past 4 weeks SPS

De Backer et al. (2006)60 (1) Days of work lost to illness in the previous year (M/F: ≥12 days for men and ≥15 days for women)
(2) Days of work lost (≥7 consecutive days)
(3) ≥3 repetitive sick leave periods in the previous year

Records of sick leave

Fukunaga et al. (2022)67 Long-term sickness absence due to mental health disorders (≥30 consecutive days) Registry data

Holden et al. (2011)61 Whole or half days lost from work in previous 4 weeks WHO-HPQ

Kessler et al. (2001)62 Days of work lost due to illness or work-cutback days in the past 4 weeks Questionnaire

Nexø et al. (2018)66 Long-term sickness absence (minimum of 4 consecutive weeks) National registry data

Nexø et al. (2020)42 Long-term sickness absence (minimum of 4 consecutive weeks) National registry data

Robinson et al. (1990)63 (1) Any time of work lost due to illness in the previous year
(2) >10 days of work lost in the previous year
(3) >20 days of work lost in the previous year

Questionnaire

Vamos et al. (2009)64 ≥10 days of work lost due to illness in the previous year Questionnaire

Vijan et al. (2004)47 Days of work lost in the previous year Questionnaire

Wagner et al. (2024)71 Selected option ‘Long-term sick leave’ as employment status (no time frame given), subsequent 
question regarding primary reason for long-term sick leave

Questionnaire

Studies of presenteeism risk

Boles et al. (2004)57 Percentage of time impaired at work due to illness in the past 7 days WPAI

Holden et al. (2011)61 Performance in the past 4 weeks (score) WHO-HPQ

Mori et al. (2021)76 Performance in the past month due to any of 14 specified health conditions (score) Questionnaire

SPS, Stanford Presenteeism Scale; WHO-HPQ, World Health Organization Health and Productivity Questionnaire; WPAI, Work Productivity and Activity Impairment questionnaire.
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in two population-based studies in the USA84,85. A large Canadian 
cross-sectional study found a stronger association for presenteeism 
in people with comorbid diabetes mellitus and mood disorders than in 
those with diabetes mellitus alone86; however, associations were weaker 
than those found for mood disorders co-occurring with arthritis or 
back pain. Other factors associated with presenteeism in people with 
diabetes mellitus included medication non-adherence during the past 
year, assessed using the medication possession ratio87 and self-reported 
tolerability of glucose-lowering drugs88.

Other studies have provided additional insights. A 2019 UK 
cohort study found that depression worsened presenteeism and 
unemployment in people with T2DM, but not absenteeism89. The 
results were similar to those from the earlier Canadian study86. A 2020 
Swedish register-based study found that stroke, end-stage kidney 
disease and vision loss in people with T2DM were associated with 
absenteeism90.

Effect of workplace interventions in people with 
diabetes mellitus
Workplace interventions for employees with diabetes mellitus 
have focused on lifestyle and education programmes, digital health 
approaches and technology-assisted self-management. Lifestyle and 
education programmes have typically combined nutritional guidance, 
counselling and structured workplace support. In one non-randomized 
study of employees with T2DM in the USA, a vegan nutrition programme 
reduced health-related productivity impairment by 40% as measured 
with the WPAI91; however, the sample size was small (n = 87) and the 
follow-up was short (22 weeks) (Table 1). A larger prospective study of 
151 employees with T2DM reported improvements in presenteeism after 
a 12-month wellness programme that incorporated education, telephonic 
support and laboratory monitoring92. Finally, a cohort analysis of >3,000 
adults aged 45–75 years with T2DM from a randomized controlled trial 
of an intensive lifestyle intervention involving one-on-one sessions with 
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Fig. 1 | Findings from studies reporting absenteeism risk associated with 
diabetes mellitus. This figure presents relative effect estimates (odds ratio  
(OR), relative risk (RR), hazard ratio (HR) or incidence rate ratio (IRR)) for 
absenteeism associated with diabetes mellitus, based on studies from the 2013  
Breton et al.8 systematic review and more recent research42,47,57,59–64,66,67,71. Most 
studies report increased absenteeism risk among individuals with diabetes  
mellitus, with all recent studies (published since 2013) showing effect sizes >1.  

Several studies conducted subgroup analyses by sex, diabetes mellitus type 
(type 1 diabetes mellitus (T1DM) versus type 2 diabetes mellitus (T2DM)) 
and time since diagnosis (first year versus subsequent years (>1 year since 
diagnosis)). One study (Vamos64) examined the modifying effect of comorbid 
depression, whereas others reported absenteeism specifically due to mental 
health conditions (for example, depression, or stress and adjustment disorders; 
Fukunaga67) or upper extremity impairment (UEI; Wagner71).
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counsellors, dieticians and exercise specialists found a modest (2.9%) 
increase in employment over 15 years93. Collectively, some evidence from 
high-income countries suggests that lifestyle programmes might improve 
presenteeism and might modestly enhance employment outcomes.

Digital and technology-assisted interventions have targeted 
self-management through mobile applications and CGM. In the USA, 
a randomized controlled trial of 125 adults with T2DM found a mobile 
health programme that included an app and Bluetooth-connected 
glucose meter improved presenteeism measured using the WPAI, 
although follow-up was short (3 months)11. Two registry-based studies 
of CGM in the Netherlands (n = 1,365)94 and Belgium (n = 1,913)95 found 
substantial reductions in self-reported absenteeism over 12 months, 
although both lacked control groups. CGM reduces self-care burden 
and hypoglycaemia risk96,97, but its long-term effect on work remains 
underexplored. No studies examined work outcomes of insulin pumps 
or closed-loop systems, despite strong evidence that these technolo-
gies improve glycaemic control98,99, which highlights an important 
evidence gap.

Effect of work characteristics on diabetes  
mellitus management
Compared with studies exploring the effect of diabetes mellitus charac-
teristics on work outcomes, there is less evidence regarding the reverse 
effect of work characteristics on diabetes mellitus management. Work 
is not homogeneous and different types of work have different physi-
cal and psychosocial demands. In particular, women are more likely to 
work in health, social care or education, whereas men have traditionally 

worked in industrial, manufacturing and construction settings. These 
different occupational roles will have different effects on the manage-
ment of diabetes mellitus. Although these gendered boundaries are 
changing, it is important to consider the types of jobs that are more 
or less suitable for people with diabetes mellitus.

The effect of long working hours on glycaemic control has been 
the focus of three studies. The best evidence comes from a 2022 South 
Korean cohort study, in which people with diabetes mellitus working 
≥55 h per week (adjusted HR 1.40, 95% CI 1.01–1.96) and 35–44 h per 
week (adjusted HR 1.51, 95% CI 1.09–2.09) were more likely to experi-
ence worse glycaemic control than those working 45–54 h per week13.  
A small cross-sectional study from the USA reported similar findings100, 
whereas another South Korean study only found this effect among 
women aged ≥60 years101. Possible mechanisms linking long working 
hours to worse glycaemic control include job stress and time con-
straints, leading to reduced adherence to medications, skipping or 
delaying meals and less regular exercise102–104. The authors of the 2022 
South Korean study did not discuss potential reasons for worse glycae-
mic control among those working shorter (35–44) hours; this effect 
might in part be due to reverse causation or health selection, whereby 
individuals with more advanced or poorly controlled diabetes mellitus 
reduce their working hours.

A cross-sectional Scottish study reported increased HbA1c levels 
in people with T1DM engaged in shift work105. Shift work, which is 
known to disrupt circadian rhythms and increase cardiometabolic 
risk in the general population106, might be particularly problematic 
for people with diabetes mellitus. Disruptions to sleep, meal timing 
and medication routines could negatively affect glycaemic control; 
however, evidence specific to diabetes mellitus remains scarce. More 
research is needed to understand how shift work patterns interact 
with self-management and long-term outcomes in this population. In 
Germany, a cohort study found that T2DM severity, measured using 
the Diabetes Complications Severity Index–Complication Count 
(DSCI–CC), was highest in those working in the transport, logistics 
and construction sectors12. However, no statistical comparison was 
made between occupations, which limits the conclusions that could 
be drawn. More detailed research about diabetes mellitus in relation 
to specific occupational requirements is needed to determine appro-
priate interventions. No studies exploring the effects of remote or 
hybrid work arrangements were identified. It is important to consider 
whether hybrid arrangements could address some of the barriers to 
work participation for people with diabetes mellitus.

Occupational injury
Several studies have reported the risk of occupational injury associ-
ated with diabetes mellitus, with mixed results (Table 6). Of two cohort 
studies on the topic, one found an association between diabetes mel-
litus and occupational injury risk using incident management system 
data107, whereas the other found associations only in women, including 
specific injury types such as bone fractures and dislocations, using 
workers’ compensation data108. A large cross-sectional study, which 
did not stratify by sex, found higher odds of self-reported occupa-
tional injury among individuals with diabetes mellitus of ≥13 years’ 
duration (versus <13 years) and those not receiving pharmacological 
treatment (versus receiving treatment)109. This finding is counter-
intuitive, as untreated diabetes mellitus is typically assumed to be 
less severe than treated diabetes mellitus; however, it might reflect 
suboptimal glycaemic control or limited access to care in this group. 
Smaller cross-sectional and case-control studies either found no 

Table 5 | Summary of studies reporting productivity- 
adjusted life years associated with diabetes mellitus

Study Location Years 
of data

Diabetes 
mellitus type (n)

Subgroup PALYs  
lost 
per  
person

Afroz et al. 
(2020)78

Bangladesh 2017 All (5,733,089) Overall 1.6

Male 1.7

Female 1.5

Banker 
et al. 
(2021)79

India 2017 All (54,361,305) Overall 1.6

Male 1.9

Female 1.3

Hellebo 
et al. 
(2024)80

South  
Africa

2019 T2DM 
(3,200,658)

Overall 3.1

Male 2.6

Female 3.6

Hird et al. 
(2019)81

China 2017 All (56,436,638) Overall 1.3

Male 1.4

Female 1.3

Magliano 
et al. 
(2018)77

Australia 2011 All (565,298) Overall 1.4

Male 1.41

Female 1.39

Tönnies 
et al. 
(2021)82

Germany 2020 T2DM 
(4,604,000)

Overall 2.6

Male 2.1

Female 3.4

PALY, productivity-adjusted life year; T2DM, type 2 diabetes mellitus.
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association110 or only found increased risks among women41. Poten-
tial mechanisms implicated in occupational injury in people with 
diabetes mellitus include hypoglycaemia111, peripheral neuropathy112, 
sarcopenia leading to falls113 and osteoporosis increasing fracture 
risk114, which is consistent with the association found between diabetes 
mellitus and occupational fractures in the only study that explored 
injury types in detail108.

This observation is further supported by evidence showing 
that insulin-treated individuals have a higher risk of falls than those 
not receiving insulin, potentially due to hypoglycaemia or disease 
severity115. The null findings reported in some studies might in part be 
explained by the healthy worker effect, whereby those with diabetes 
mellitus who are at highest risk of injury are no longer in the workplace. 
Overall, studies of occupational injury in people with diabetes mel-
litus should be interpreted with caution as most used self-reported 
outcomes (Table 1). No studies separated diabetes mellitus by type or 
reported differences by occupational characteristics. These factors 
should be explored in future research using objective data sources 
and for specific injury types.

Diabetes mellitus self-management in  
the workplace
An important, although poorly researched, area is diabetes mellitus 
self-management in the workplace. The earliest evidence on the topic 
comes from a small 2005 Scottish cohort study of employed people 
with insulin-dependent diabetes mellitus, which reported 0.14 episodes 
of severe hypoglycaemia at work per person per annum116. Since then, 
three cross-sectional studies have explored intentional hyperglycaemia 
at work; all found that intentional hyperglycaemia was associated with 
work-related diabetes distress117–119. Similarly, a survey of adults with 
T1DM found that higher levels of social diabetes-related distress were 
associated with lower job satisfaction120; however, job satisfaction 
has otherwise rarely been examined in people with diabetes mellitus. 
Another small cross-sectional study using the Work Ability Index found 
that only 33% of employees with T1DM or T2DM reported excellent 
work ability121. In this study, co-worker support and work–life balance 
were independently associated with improved work ability; however, 
the small sample size (n = 101) and lack of stratification by diabetes 
mellitus type limit generalizability (Table 1).

Table 6 | Summary of studies reporting risk of occupational injury associated with diabetes mellitus

Study Study type Diabetes mellitus 
type (n)

Outcome Subgroup Risk associated with 
diabetes mellitus (95% CI)

Kouvonen et al. (2017)108 Cohort study All (1,020) Occupational injury Male HR 0.88 (0.67–1.16)

Female HR 1.37 (1.11–1.69)

Commuting injury Male HR 1.33 (0.76–2.33)

Female HR 1.36 (1.03–1.79)

Kubo et al. (2014)107 Cohort study All (2,373) Occupational injury Overall HR 1.17 (1.08–1.27)

Palmer et al. (2014)110 Case-control All (199) Occupational injury Overall OR 1.01 (0.69–1.48)

Occupational injury (medication) Insulin OR 1.02 (0.49–2.09)

Oral treatment only OR 1.19 (0.67–2.09)

No medication OR 0.82 (0.42–1.62)

Occupational injury 
(complications)

Complications with eye 
involvement

OR 0.72 (0.37–1.41)

Other complications OR 1.50 (0.63–3.54)

Occupational injury (glycaemia) Poor glycaemic control 
(clinical record)

OR 0.52 (0.21–1.31)

Poor glycaemic control 
(HbA1c ≥ 7%)

OR 1.35 (0.80–2.28)

Smith et al. (2012)41 Cross-sectional All (1,883) Occupational injury Male OR 1.43 (0.94–2.16)

Female OR 1.37 (0.70–2.70)

Occupational repetitive strain 
injury

Male OR 1.05 (0.78–1.41)

Female OR 1.47 (1.12–1.92)

Sprince et al. (2008)109 Cross-sectional All (7,704) Occupational injury Overall OR 1.18 (0.86–1.61)

Occupational injury (medication) Insulin OR 1.61 (1.00–2.60)

Oral treatment only OR 0.75 (0.46–1.21)

No medication OR 1.87 (1.01–3.47)

Occupational injury (duration of 
diabetes mellitus)

1–4 years of diabetes mellitus OR 0.91 (0.59–1.42)

5–12 years of diabetes mellitus OR 1.08 (0.63–1.88)

13+ years of diabetes mellitus OR 1.83 (1.05–3.18)

CI, confidence interval; HR, hazard ratio; OR, odds ratio.
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Given the lack of quantitative evidence regarding factors impli-
cated in suboptimal diabetes mellitus self-management at work, addi-
tional insights can be gained from qualitative studies. Work-related 
time pressures, the non-routine nature of work, disrupted food con-
sumption, the local food environment and the perceived social work-
ing environment have been identified as key barriers to workplace 
self-management122–124. Notably, one of the more recent qualitative 
studies from 2019 found that CGM improved many of these issues by 
enabling more frequent and discreet glucose monitoring125, further 
reinforcing the need for workplace studies to inform government and 
business CGM strategies.

Stigma around diabetes mellitus has been reported in workplaces, 
which in many people with diabetes mellitus is compounded by stigma 
around obesity126. One qualitative study found that employees with 
diabetes mellitus were reluctant to disclose their diagnosis or raise 
support issues because of stigmatization124. It has also been suggested 
that perceptions of stigma might lead some employees with diabe-
tes mellitus to delay self-management requirements, such as finger 
prick testing or insulin injections127. However, the effects of diabe-
tes mellitus-related workplace stigma, including on work outcomes, 
remain understudied to date.

Guidelines and recommendations
Guidelines and recommendations regarding diabetes mellitus and 
employment are consistent, albeit with limited consideration of the lit-
erature. In general, guidelines support employment rights across three 
domains. First, people with diabetes mellitus have a right to participate 
in any paid employment for which they are qualified. Second, a person 
with diabetes mellitus who is seeking employment in a safety-critical 
role has the right to be assessed against reasonable standards. Third, 
people with diabetes mellitus have the right to request reasonable 
workplace adjustments128–131.

The debate is ongoing regarding the employment of people with 
insulin-treated diabetes mellitus in safety-critical roles, such as trans-
port, emergency services and the armed forces132. Advances in CGM 
and closed-loop insulin delivery have reduced hypoglycaemia risk, 
prompting changes in legislation and greater access to these occupa-
tions. For example, Canada became the first country to permit pilots 
with insulin-treated diabetes mellitus to fly commercial airplanes in 
2002 under strict conditions, and several other countries have since 
followed133. Similar changes have occurred for commercial driving: 
the UK introduced access to commercial driving under regulated 
conditions in 2011 (ref. 134), and in the USA eligibility requires both 
clinician evaluation and federal medical examiner approval135. Glob-
ally, regulations remain highly variable, with a 2017 survey reporting 
that two-thirds of countries had no restrictions, some had partial 
restrictions and a small number still prohibited commercial driving 
altogether136.

Many countries also have legislation that protects individuals with 
diabetes mellitus from workplace discrimination137–140. This legislation 
usually includes protected rights for an employee to request reason-
able workplace adjustments. These might include: the permission to 
store, access and consume food in the workplace; the requirement of a 
private space for the injection of insulin and monitoring of blood levels 
of glucose; and flexibility with work schedules. With the uptake of CGM, 
employees with diabetes mellitus might require workplace access to a 
Bluetooth or a wireless-connected mobile phone141. The right to access 
flexible working arrangements is also extended to employees who are 
carers of people with diabetes mellitus.

Conclusions
The literature regarding work participation among people with dia-
betes mellitus is limited considering the high prevalence and cost 
burden of the disease. Evidence points towards higher rates of unem-
ployment, earlier retirement and absenteeism in people with diabetes 
mellitus compared with those without the condition, as well as adverse 
effects of complications, including neuropathy and mental health 
conditions. Interventions that have been studied include digital health 
programmes, nutritional programmes and CGM, all of which improve 
work participation. Data regarding occupational injury are inconsist-
ent, whereas diabetes mellitus management in the workplace and the 
effects of work characteristics on diabetes mellitus management are 
under-researched.

Most studies were cross-sectional, conducted in high-income 
countries and used self-reported outcome measures. Few accounted 
for differences in diabetes mellitus type (T1DM versus T2DM), treat-
ment regimen (insulin versus oral agents), glycaemic control or 
presence of complications (such as neuropathy and mental health 
conditions). These limitations restrict the ability to draw nuanced 
conclusions, as these diabetes-related factors can substantially modify 
work participation outcomes and the effectiveness of interventions. 
Large-scale longitudinal research using validated outcome measures, 
such as registry-based employment data and the WPAI questionnaire, 
is needed. These studies should stratify by diabetes mellitus type, age, 
sex and occupation and be undertaken across diverse settings, particu-
larly in low-income and middle-income countries where evidence is 
limited. In particular, mental health comorbidities, such as depression, 
anxiety, diabetes distress and sleep disturbance, are common in people 
with diabetes mellitus but remain poorly studied in relation to work 
outcomes and are a critical priority for future research.

As retirement ages continue to rise in high-income countries, a 
growing number of people with diabetes mellitus will remain in the 
workforce for longer periods than previously. Additionally, the preva-
lence of diabetes mellitus in middle-income countries is high, up to 20% 
among working-age adults in some regions6, which indicates that the 
global workforce will increasingly include people living with diabetes 
mellitus. Given the health benefits of work, clinicians should discuss 
work participation with their patients and direct them to sources of 
guidance about work and workplace adjustments. Treatment deci-
sions should consider the nature and type of work individuals perform. 
Work participation challenges differ across the life course, including 
for those diagnosed in youth and those facing new-onset diabetes mel-
litus at older ages (for example, ≥50 years old), which highlights the 
need for tailored guidance. Work participation should be integrated 
into diabetes mellitus guidelines and recommendations to support 
fulfilling, sustainable employment for people with diabetes mellitus 
and to reduce the economic effects on the individual, their families 
and the wider society.
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