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Supplementary Text S1. The choice of measurements, dimensions and cut-offs of workplace

psychosocial resources.

The measure on ‘support from colleagues’ was derived from the Statistics Finland scale on the
working climate.[1] Similar item (e.g. “my colleagues are there for me”) has been used in another
multicohort study on type 2 diabetes, including cohorts from Sweden, United Kingdom and France.[2]
We applied the same cut-off for high versus low support from colleagues as in these previous studies,
e.g. ‘completely agree’ and ‘somewhat agree’ as high support. The measure of ‘collaboration’ is part of
the measurement of workplace social capital scale,[3] which has previously been used to investigate
hypertension and mortality.[4, 5] We used median cut-offs for high versus low levels of collaboration
as in papers on workplace social capital. The measure of ‘procedural justice’ (Moorman scale) has
been applied in different contexts, e.g. in Sweden (quartile separation) [6] and in Finland (tertile
separation).[7] Because this study is part of a larger research program containing other cohorts, for
cohort harmonization, we selected four dimensions for measurement of ‘leadership’ due to data
availability (three questions from The Stress Profile [8] and one item on managers listening from the
relational justice scale [9]), following previous practice in another multicohort study.[10] As previously

[6, 10], we used the quartile separation for both procedural justice and leadership quality.



Supplementary Text S2. Measurements of health-related lifestyle, clinical and work-related
factors

Lifestyle factors: Risky alcohol consumption was defined as drinking 14 and 21 alcohol units per week
(12 grams of alcohol per unit) for women and men, respectively. Physical inactivity was defined as
<2.0 metabolic equivalent task hours per day (corresponding to approximately 30 minutes of walking).

Clinical factors: Body mass index was calculated by self-reported weight and height using the formula:
weight in kg / height in m2, Symptoms of mental health problems, treated as a continuous measure,
were measured using the General Health Questionnaire.[11]

Work-related factors: Job demands were measured using the Job Content Questionnaire, with three
items measuring demands (Cronbach a = 0.77, cut-off=3 according to median separation). [12]
Occupational grade was register-based and categorized based on the International Standard
Classification of Occupations code for occupational-title into ‘higher-grade non-manual employees’

(high), ‘lower-grade non-manual employees’ (middle) and ‘manual employees’ (low).

Health-related behaviors, weight, height and symptoms of mental health problems were only
measured in wave 2004, 2008, 2012 and 2014, except for smoking which was also measured in 2010.

In contrast, work-related factors were measured in all seven waves between 2000 and 2014.



Supplementary Figure S1. Directed acyclic graph for the hypothetical causal framework
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Supplementary Figure S2. Workplace resources pattern in each latent class, separately
estimated from wave 2000 to 2014

NOTE: This figure is generated using all participants in all waves, but tested separately for each wave.
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Supplementary Figure S3. Motivation of selecting a four-class model

BIC continuously decreased from a two-class model to a five-class model (BIC2 = 381,737; BIC3 =
379,112; BIC4 = 377,145; BICs = 376,947). The model was not convergent when adding a sixth class.
The figure below shows very similar patterns in classes 4 and 5 in the five-class solution. Therefore,

we decided to select the four-class model, where the class patterns were more distinct and
interpretable.
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Supplementary Figure S4. Associations between individual resources and type 2 diabetes, before
and after mutual adjustment.
Abbreviation: HR=Hazard Ratio

A Before mutual adjustment Total(n) Events(n) A HR (95% ClI)
Organizational justice J]

Q1i=Lowest 11284 547 Reference
Q2 15252 643 pes 0.82 (0.73;0.92)
Q3 12241 504 = 0.80 (0.71;0.90)
Q4=Highest 11058 454 - 0.80 (0.71;0.91)
Leadership quality

Q1=Lowest 12425 676 [} Reference
Q2 13805 579 - 0.82 (0.73;0.91)
Q3 10847 438 pes 0.84 (0.74;0.94)
Q4=Highest 12758 455 & 0.77 (0.68;0.87)

Support from colleagues
Low 22282 1105 [m] Reference
High 27553 1043 R 0.87 (0.79;0.94)

Culture of collaboration

Low 21832 1067 [m] Reference
High 28003 1081 B 0.88 (0.80;0.95)
— [ 1

0.6 1 1.8

B After mutual adjustment Total(n) Events(n) ) HR (95% CI)
Organizational justice J]

Q1=Lowest 11284 547 Reference
Q2 15252 643 B 0.86 (0.76;0.96)
Q3 12241 504 - 0.87 (0.76;0.99)
Q4=Highest 11058 454 —B 0.91 (0.79;1.05)

Leadership quality

Q1=Lowest 12425 676 0 Reference

Q2 13805 579 - 0.86 (0.76;0.96)
Q3 10847 438 &7 0.90 (0.79;1.03)
Q4=Highest 12758 455 -5 0.83 (0.72;0.95)

Support from colleagues
Low 22282 1105 0 Reference
High 27553 1043 - 0.92 (0.83;1.02)

Culture of collaboration

Low 21832 1067 Reference
High 28003 1081 0.96 (0.87;1.07)

0.6 1 1.8




Supplementary Figure S5. Sensitivity analysis by follow-up periods (None-year washout=49,676; Nroliow-up
lengths=49,835). Abbreviation: HR=Hazard Ratio

Total(n) Events(n) HR (95% CI)
Excluding cases occuring during the first year
Class1=Unfavorable 11891 600 ] Reference
Class2=Favorable vertical 14162 607 = 0.86 (0.77;0.96)
Class3=Favorable horizontal 9195 303 = 0.77 (0.67;0.88)
Class4=Favorable vertical and horizontal 14428 505 = 0.75 (0.67;0.85)

Restricting to the first four years of follow-up

Class1=Unfavorable 11932 154 ] Reference

Class2=Favorable vertical 14215 163 —B 0.89 (0.71;1.11)

Class3=Favorable horizontal 9218 80 <8 0.78 (0.60;1.03)

Class4=Favorable vertical and horizontal 14470 139 —H— 0.78 (0.62;0.99)
[ 1

0.6 1 1.8



Supplementary Figure S6. Sensitivity analysis by additional adjustments.
Abbreviation: HR=Hazard Ratio

A Lifestyle factors and mental disorders (N=40,393; Ndiabetes=811).

Total(n) Events(n) HR (95% ClI)
Minimal adjusment: Age, sex
Class1=Unfavorable 9594 231 0 Reference
Class2=Favorable vertical 10774 240 —&- 0.91 (0.76;1.09)
Class3=Favorable horizontal 7762 116 —8— 0.76 (0.61;0.95)
Class4=Favorable vertical and horizontal 12263 224 —E 0.82 (0.68;0.98)
Main adjustment
Class1=Unfavorable 9594 231 ] Reference
Class2=Favorable vertical 10774 240 — 0.89 (0.75;1.07)
Class3=Favorable horizontal 7762 116 —f— 0.79 (0.63;0.99)
Class4=Favorable vertical and horizontal 12263 224 —&H 0.84 (0.70;1.01)
Main adjustment + BMI
Class1=Unfavorable 9594 231 ] Reference
Class2=Favorable vertical 10774 240 —- 0.90 (0.75;1.08)
Class3=Favorable horizontal 7762 116 —8 0.83 (0.66;1.04)
Class4=Favorable vertical and horizontal 12263 224 & 0.87 (0.72;1.04)
Main adjustment + physical activity
Class1=Unfavorable 9594 231 ] Reference
Class2=Favorable vertical 10774 240 —&- 0.89 (0.75;1.07)
Class3=Favorable horizontal 7762 116 —8— 0.81 (0.64;1.01)
Class4=Favorable vertical and horizontal 12263 224 —H 0.85 (0.71;1.02)
Main adjustment + alcohol consumption
Class1=Unfavorable 9594 231 (] Reference
Class2=Favorable vertical 10774 240 —&r 0.89 (0.75;1.07)
Class3=Favorable horizontal 7762 116 —— 0.79 (0.63;0.99)
Class4=Favorable vertical and horizontal 12263 224 —H 0.84 (0.70;1.01)
Main adjustment + smoking
Class1=Unfavorable 9594 231 (m] Reference
Class2=Favorable vertical 10774 240 —&r 0.90 (0.75;1.08)
Class3=Favorable horizontal 7762 116 —f— 0.79 (0.63;0.99)
Class4=Favorable vertical and horizontal 12263 224 —H 0.84 (0.70;1.01)
Main adjustment + self-rated mental health
Class1=Unfavorable 9594 231 Reference
Class2=Favorable vertical 10774 240 0.94 (0.78;1.13)
Class3=Favorable horizontal 7762 116 0.86 (0.68;1.07)
Class4=Favorable vertical and horizontal 12263 224 0.94 (0.78;1.14)
Main adjustment + all variables
Class1=Unfavorable 9594 231 Reference
Class2=Favorable vertical 10774 240 8- 0.94 (0.78;1.13)
Class3=Favorable horizontal 7762 116 —BH- 0.89 (0.71;1.11)
Class4=Favorable vertical and horizontal 12263 224 —E— 0.95 (0.78;1.14)

0.5 1 2
B Additionally adjusting for occupational grade in the main analysis (N=49,676) and additionally adjusting for job demands in addition to
the main adjustments (N=49,485).

Adjustments Resources HR (95%Cl)
Main adjustment + occupation Class1=Unfavorable Reference

Main adjustment + occupation Class2=Favorable vertical 0.87 (0.78;0.97)
Main adjustment + occupation Class3=Favorable horizontal 0.77 (0.67;0.88)
Main adjustment + occupation Class4=Favorable vertical and horizontal 0.78 (0.70;0.88)
Main adjustment + job demands Class1=Unfavorable Reference

Main adjustment + job demands Class2=Favorable vertical 0.88 (0.79;0.99)
Main adjustment + job demands Class3=Favorable horizontal 0.79 (0.69;0.90)
Main adjustment + job demands Class4=Favorable vertical and horizontal 0.78 (0.69;0.88)




Supplementary Figure S7. Effect modifications of the association between workplace psychosocial
resource class and incident type 2 diabetes stratified by age, sex, educational level and occupational

grade.

Abbreviation: HR=Hazard Ratio; IRD=Incident Rate Difference.

A Stratified hazard ratios (HR) by age groups, calculated using
the proportional hazard model.
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Age as a continuous variable: Ppyipicaiie™ 0-66; Paggiie=0.04.

B Stratified incidence rate difference (IRD) per 10,000 person-
years by age groups, calculated using the additive hazard model
10
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C Stratified results by age groups (dicotomized), sex, educational levels and occupational grades.
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Supplementary Table S1. Calculation for Charlson Comorbidity Index and diagnosis of mental

disorders from hospital admissions and discharge registers using primary and secondary diagnoses

(information for pre-existing diabetes was also taken from the ICD code mentioned in this table)

Condition
Acute myocardial
infarction
Congestive heart

failure

Peripheral vascular

disease
Cerebral vascular

accident

Dementia

Pulmonary disease

Connective tissue
disorder
Peptic ulcer

Liver disease
Diabetes
Diabetes
complications

Paraplegia

Renal disease

Cancer

Metastatic cancer

Severe liver disease

HIV

Diagnosed mental disorders: ICD-10 FO1-F99.

Weights
1

ICD-8
410

427.09; 427.10; 427.11; 427.19;
428.99; 782.49
440; 441; 442; 443; 444; 445

430-438

290.09-290.19; 293.09
490-493; 515-518

712; 716; 734; 446, 135.99

530.91; 530.98; 531-534
571, 573.01; 573.04

249.00; 249.06; 249.07; 249.09
250.00; 250.06; 250.07; 250.09
249.01-249.05; 249.08
250.01-250.05; 250.08

344

403; 404; 580-583; 584;
590.09; 593.19; 753.10-753.19;
792

140-194

204-207

200-203; 275.59

195-198; 199

070.00; 070.02; 070.04; 070.06;
070.08; 573.00; 456.00—456.09
79.83

ICD-9
410, 412

428

441, 4439, 7854, V434

430-438

290

490, 491, 492, 493, 494, 495,
496, 500, 501, 502, 503, 504,
505

7100, 7101, 7104, 7140, 7141,
7142, 71481(now 5171), 725
531, 532, 533, 534

5712, 5714, 5715, 5716

2500,2501, 2502, 2503, 2507

2504, 2505, 2506

342, 3441

582, 5830, 5831, 5832, 5833,
5835, 5836, 5837, 5834, 585,
586, 588

14, 15, 16, 18, 170, 171, 172,
174,175, 176, 179, 190, 191,
192, 193, 194, 1950, 1951,
1952, 1953, 1954, 1955, 1958,
200, 201, 202, 203, 204, 205,
206, 207, 208

196, 197, 198, 1990, 1991
5722, 5723, 5724, 5728

042, 043, 044

11

ICD-10
121, 122, 1252

150

171, 1790, 1739, R02, Z958, 7959

160, 161, 162, 163, 165, 166, G450, G451, G452,
G458, G459, G46, 164, G454, 1670, 1671,
1672, 1674, 1675, 1676, 1677, 1678, 1679, 1681,
1682, 1688, 169

F00, FO1, FO2, FO51

J40, J41, J42, J44, JA3, J45, J46, J47, J67,
J44, 360, J61, J62, J63, J66, J64, J65

M32, M34, M332, M053, M058, M059, M060,
M063, M069, M050, M052, M051, M353
K25, K26, K27, K28

K702, K703, K73, K717, K740, K742, K746,
K743, K744, K745

E109, E119, E139, E149, E101, E111, E131,
E141, E105, E115, E135, E145

E102, E112, E132, E142 E103, E113, E133,
E143 E104, E114, E134, E144

G81 G041, G820, G821, G822

NO3, N052, NO53, N054, NO55, N056, NO72,
NO73, NO74, NO1, N18, N19, N25

CO0, C1, C2, C3, C40, C41, C43, C45, C46,
C47, C48, C49, C5, C6, C70, C71, C72, C73,
C74, C75, C76, C80, C81, C82, C83, C84,
C85, C883, C887, C889, C900, C901, C91,
C92, C93, C940, C941, C942, C943, C9451,
C947, C95, C96

C77,C78, C79, C80

K729, K766, K767, K721

B20, B21, B22, B23, B24



Supplementary Table S2. Proportion of individual resources in each workplace psychosocial resource
pattern.

A Original proportion

Proportion, %

Class=1 Class=2 Class=3 Class=4
Unfavorable Favorable vertical Favorable horizontal Favorable vertical and
horizontal
Procedural justice
Low 62.6 1.2 39.5 0
Intermediately low 31.4 45.3 38.9 10.2
Intermediately high 6.0 40.4 21.7 26.2
High 0 13.1 0 63.6
Leadership quality
Low 77.7 55 23.1 17
Intermediately low 16.1 49.8 40.8 7.2
Intermediately high 3.8 27.8 23.6 29.5
High 25 16.9 12.4 61.6
Co-worker support
Low 86.8 76.6 1.6 6.1
High 13.2 234 98.4 93.9
Culture of collaboration
Low 88.3 72.1 45 4.4
High 11.7 27.9 95.5 95.6
B Combined proportion
Workplace resource Unfavorable, % Favorable vertical = Favorable horizontal = Favorable vertical
Intermediate/high vertical + Intermediate/low + and horizontal, %
low horizontal, % high horizontal, %

Organizational justice General high: 6.0 Intermediate to high: 98.8 High: 0 General high: 89.8
Leadership quality General high: 6.3 Intermediate to high: 94.5 High: 12.4 General high: 91.1
Support from colleagues  General high: 13.2 General high: 23.4 General high: 98.4 General high: 93.9
Culture of collaboration General high: 11.7 General high: 27.9 General high: 95.5 General high: 95.6

NOTE: General high = High + Intermediately high; Intermediate to high = General high + Intermediately low.
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Supplementary Table S3. Baseline characteristics of participants in the Finnish Public Sector Study,

by workplace psychosocial resources, based on different analytical samples.

Favorable p-value
Sample Total Favorable Favorabl .
sizg sample Unfavorable ve(r)tical horizonlz:l vertlp al and "
horizontal

Social demographic characteristics
Age, mean 49,835 48 48 48 a7 48 <0.001
Female sex, % 49,835 77 73 76 81 80 <0.001
Educational level, % 49,835 <0.001

Low 11 12 12 9 11

Medium 36 38 37 36 35

High 52 50 50 56 54
Marital status, % 49,835 <0.001

Married or cohabiting 76 74 76 77 78

Single 9 10 9 8 8

Divorced or separated 13 14 13 13 13

Windowed 2 1 2 2 2
Clinical characteristics
Charlson Comorbidity Index = 1, % 49,835 9 9 9 8 8 0.60
Diagnosed mental disorders, % 49,835 2 2 1 1 2 0.04
Self-reported mental health, (mean)* 40,393 22 35 23 21 12 <0.001
Body mass index, mean 40,393 26 26 26 26 25 <0.001
Work-related characteristics
Non-permanent job contract, % 49,835 10 7 11 9 13 <0.001
Occupational grade, % 49,676 <0.001

Low 39 38 40 38 38

Medium 24 30 25 22 19

High 38 32 35 40 43
High job demands, % 49,485 49 60 47 53 39 <0.001
Lifestyle characteristics
Physical inactivity, % 40,393 37 40 39 35 35 <0.001
Risky alcohol consumption, % 40,393 9 11 9 10 8 <0.001
Smoking, % 40,393 15 18 15 15 13 <0.001

* Higher score indicates a poorer mental health condition.

** p-values for testing the hypothesis that at least one group is different from the others; ANOVA tests performed for
continuous characteristics and chi-square tests performed for categorical characteristics.
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