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Aims: We  explored whether registered unemployment is associated with impaired glucose

metabolism in general population.

Methods: Based on Northern Finland Birth Cohort 1966 at 46 years, we analyzed the oral

glucose tolerance tests of 1970 men and 2544 women in relation to their preceding three-

year  employment records in three categories of unemployment exposure: no (employed),
low (≤1-year) and high exposure (>1-year).
eywords:
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nemployment

Results: Among men, pre-diabetes was found in 19.2% of those with no unemployment,

23.0% with low and 27.0% with high exposure, the corresponding figures for screen-detected

type 2 diabetes were 3.8%, 3.8% and 9.2% (p < 0.01). Among women, analogous figures for

pre-diabetes were 10.0%, 12.6% and 16.2% and for screen-detected type 2 diabetes 1.7%, 3.4%
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and 3.6% (p < 0.01). Men with high exposure to unemployment had a higher risk for pre-

diabetes (OR 1.61, CI 95% 1.03–2.51) and screen-detected type 2 diabetes (OR 2.58 95% CI

1.23–5.44) than employed men, after adjustment for education, smoking, alcohol intake,

physical activity and body mass index. Among women, associations were attenuated in the

adjusted models.

Conclusions: High exposure to unemployment may predispose to type 2 diabetes in middle-

aged men. For clinicians, awareness of the patient’s unemployment status may be helpful

in  recognizing undiagnosed cases.

©  2017 The Authors. Published by Elsevier Ltd on behalf of Primary Care Diabetes Europe.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.
1.  Introduction

Type 2 diabetes is a growing global epidemic with a
large adverse economic impact [1]. Etiologically, the current
knowledge posits a complex interplay between biological, psy-
chological and social factors during the life-course [2–4]. The
disease develops through a long-term process characterized
by asymptomatic pre-diabetic states with heightened gly-
caemia [2]. Intervention studies have however shown, that
the progression towards type 2 diabetes can be prevented or
delayed by lifestyle interventions in high-risk individuals [5,6].
In a 45–74 year-old general population sample, high preva-
lences were found for asymptomatic pre-diabetes (26% of men
and 22% of women) and test-detected type 2 diabetes (9%
of men  and 7% of women) in oral glucose tolerance tests
(OGTT) [7]. Therefore, feasible practices are needed for clin-
icians to recognize high risk individuals for timely diagnostics
and treatment.

Prolonged stress is suggested to be causally linked to the
onset of type 2 diabetes [8–10] through overactivity of the
hypothalamo–pituitary–adrenal (HPA) axis and cortisol pro-
duction, as well as behavioral factors [11]. Type 2 diabetes
typically occurs in the working age with incidence peaking
between 40–64 years [12]. It is hypothesized that employment-
related stressors could underlie the development of type 2
diabetes. Stressors such as job strain [13–15] and shift work
[13,16] have been shown to predict type 2 diabetes indepen-
dently of health behaviors [13,15,16]. Some of these results
have shown gender-specificity. For instance, work-related
stress and shift work have increased the risk of type 2 dia-
betes in women, whereas high demands and high strain have
reduced this risk in men  [13,15]. In a large pooled analysis
however, job strain increased the risk for type 2 diabetes irre-
spective of gender [14]. Whilst there are biological and social
backgrounds to support sex-specific variations in the etiology
of type 2 diabetes in relation to employment patterns, more
analysis in both men  and women is needed to explore the
association between working life and type 2 diabetes.

Unemployment is a common stressor in the working life
[17] and a known risk factor for poor health [18]. Nevertheless,
only few studies have studied its relation to the development
of diabetes, and only based on self-reported unemployment

[19–21]. One of these linked type 2 diabetes to individually
reported unemployment in women, and to neighbourhood-
level aggregates in men  [19]. Recently, a systematic review on
org/licenses/by-nc-nd/4.0/).

the effects of employment on health concluded that although
employment appears generally beneficial for health, in par-
ticular mental health, further research is needed in relation
to specific physical effects of public health relevance [22].
Diabetes is one of the most relevant public health concerns
warranting further study in relation to working life.

The present study, based on of the Northern Finland Birth
Cohort 1966 (NFBC1966), explores the relation between vary-
ing lengths of unemployment with the risk of pre-diabetes
and type 2 diabetes in the general population. To our best
knowledge, this is the first study to test for the association
with objective data for both the exposure to unemployment
(national registers) and the outcome of glucose metabolism
(OGTT) in men  and women.

2.  Methods

This study is part of the NFBC 1966 study, based on 12,058
live-born children, whose expected dates of birth were in 1966
(96.3% of all births in the region) in the provinces of Oulu and
Lapland (Fig. 1) [23]. The prospective data comprises data from
questionnaires, clinical examinations and national registers.

The latest 46-year follow-up was conducted between April
2012 and February 2014. The target population consisted of
10,331 eligible individuals, who were alive and living in Finland
(84.5% of the original birth cohort, Fig. 1), whereof 65.3% com-
pleted the questionnaire concerning education and lifestyle
factors. In the clinical examination, 4925 individuals without
previously diagnosed diabetes and consenting to the study
participated in the OGTT (Fig. 1).

2.1.  Glucose  metabolism

Previous diabetes was defined according to self-reported diag-
noses and medications, hospital registers and medication
registers from Social Insurance Institution of Finland. For
those without previous diabetes, OGTT was conducted in the
morning after an overnight fast with 0, 0.5, 1 and 2-h blood
samples with glucose determinations from plasma (mmol/L)
(Advia 1800, Siemens Healthcare Diagnostics Inc., Tarrytown,
Ny, USA Country). Before the OGTT, capillary fingertip blood

glucose was measured (Ascensia Contour, Bayer Inc., Canada)
and if greater than 8.0 mmol/L, only a fasting glucose sam-
ple was taken (n = 28). For others, the OGTT was performed by
standardized protocol i.e. ingestion of a bolus providing 75 g
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Prenatal and birth data, N=12231
Live births N=12058 (6169 boys, 5889 girls)

Agreement to use study data and register based data N=7072 (3268 men, 3804 women)

Target  population N=10331 (5206 
men, 5125 women)

1965-1966

2012-2014

Ques tionnai re 
(educati on,  smoking , 
physical activity, 
alcohol us e) N=6746  
(3076 men, 3670
women) 

Clinical examination 
(BMI,  OGTT) 
N=492 5
(21 42 men,  2783
women)

Registe r of earnings until end of 
2013 N=6521 (2972 men,  3549 
women)
Periods of unemploym ent 
N=2451 (1120 men, 1331 
women)

Registe r of pensions 
until end of 201 3
N=436 (184 men, 
252 women)

Excl usion of individuals, whose OG TT date was 
afte r 31 .12.201 3 
N=250  (108  men, 14 2 women) 

Excl usion of individuals, whose glucose tole rance  
status was  undetermined N=50  (21 men, 29  women)

Excl usion of cases  with full disability pension, partial 
disability pension,  cash rehabilitation benefit and partial 
cash rehabil itation benefit N=325  (134 men, 191 women)

Data on OG TT afte r excl usions N=4514 (1970 men,  2544 women)
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Fig. 1 – Flow-chart of the stu

lucose (GlucosePro, Comed, Finland) within five minutes after
he baseline blood sample. All participants received their fast-
ng glucose or OGTT results by mail to be communicated with
heir local primary health care centers.

The glucose tolerance status was classified according to
HO  1999 criteria [24]: impaired fasting glucose (IFG): fast-

ng glucose ≥6.1 mmol/L but <7.0 mmol/L and 2-h glucose
7.8 mmol/L, impaired glucose tolerance (IGT): 2-h plasma glu-
ose concentration ≥7.8 and <11.1 mmol/L and fasting plasma
lucose <7.0 mmol/L and screen-detected type 2 diabetes: fast-
ng glucose ≥7.0 mmol/L and/or 2-h glucose ≥11.1 mmol/L.
ndividuals with IFG or IGT were combined and categorized
s having pre-diabetes.

.2.  Unemployment

ata on all earning periods (as an employee or an
ntrepreneur), unpaid periods and pension periods were
btained from the Finnish Centre for Pensions (FCP) during
he individually determined three-year periods preceding the
ay of the OGTT. The individual numbers of unemployment
ays were extracted from the following unpaid periods: the
eriods when the individual received basic or earnings-based

nemployment allowance, daily allowance for entrepreneur,

abor market subsidy, employment services’ training support,
r unemployment training allowance. In order to receive any
f these allowances, the individual had to confirm his/her
opulation in the NFBC 1966.

unemployment days for the employment agency either elec-
tronically or by signature on a regular basis (every four weeks).
Because unemployment allowance is paid for 5 days per week
and 52 weeks per year (261 days/year), the potential exposure
to unemployment ranged from 0 to 784 days during the three-
year period including one leap year. We classified the levels
of exposure to the unemployment days as follows: 0 days if
earning periods covered the whole follow-up (=no unemploy-
ment), 1–261 days representing amount of one calendar year or
less (=low exposure to unemployment), and 262–784 days rep-
resenting more  than one calendar year during the three-year
follow-up (=high exposure to unemployment).

2.3.  Inclusion  criteria

In order to only include active individuals belonging to the
work force with a true potential for exposure to unem-
ployment, we  excluded the individuals on disability benefits
during the three-year period: those who started a full or partial
permanent disability pension or a cash rehabilitation benefit
indicating a fixed-term disability pension (Fig. 1). Since these
benefits are granted after medically certified sickness absence
has lasted one year [25], the individuals on their way to exit-

ing the work force due to disabilities were excluded. Shorter
sickness absences that get paid by the employer, with dif-
fering amounts in differing work contracts, are by definition
not unpaid periods and thus not extractable from the earn-

dx.doi.org/10.1016/j.pcd.2017.03.010
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ing periods. Shorter sickness absences do not contradict the
belonging to the work force. Also those individuals with short
unpaid periods compensated by rehabilitation allowance were
included in the study since this allowance requires an ongoing
work contract and is only granted if there is a high potential
for continuing working.

With the register data coverage until 31.12.2013, those
250 individuals clinically examined in 2014 had incomplete
employment records preceding the day of OGTT and had to
be excluded from the study. In addition, 50 individuals with
incomplete OGTT results were excluded. The final sample con-
sisted of 1970 men  and 2544 women with complete data on
OGTT (Fig. 1).

2.4.  Covariates

We  used the level of education to measure the socioeconomic
status. Based on two survey questions on basic and voca-
tional education, the educational level was classified as basic
(≤9 years of school and no vocational education or only short
course), secondary (vocational school or college degree and/or
matriculation examination) or tertiary (polytechnic or univer-
sity degree).

Lifestyle factors surveyed were smoking, alcohol intake
and physical activity. Smoking was categorized as current,
former and non-smokers. Use of alcohol was measured on
the average consumption including the frequency and the
amount of each type of beverages (beer, wine and spirits) per
drinking occasion and calculated into grams per day (g/day),
further classified according to tertiles separately for men  and
women. Leisure time physical activity was based on a question
asking “How much physical activity do you practice during
leisure time? with response categories: (1) I read, watch TV
and perform activities which do not physically strain me, (2)
I walk, ride a bicycle or otherwise practice exercise at least
4 h per week, (3) I practice physical activity to maintain phys-
ical condition such as running, jogging, cross-country skiing,
swimming at least 2 h per week and (4) I practice regularly for
competition such as running, orienteering, cross-country ski-
ing, swimming and ball games. Class 1 was defined as low,
class 2 as moderate and classes 3–4 as high physical activity.

Weight (kg) and height (cm) were measured from partici-
pants in underwear and barefoot. Body mass index (BMI) was
calculated as weight (kg) divided by the squared height (m2).

2.5.  Ethical  statement

The study was approved by the Ethics Committee of the
Northern Ostrobothnia Hospital District. All participants gave
written informed consent.

2.6.  Statistical  analyses

The analysis was conducted separately for men  and women
using SAS 9.4. (SAS Institute Inc., Cary, NC, USA). Cross-
tabulation, �2-test, t-test and analysis of variance (ANOVA)

were used to test differences between the exposure to unem-
ployment and education, smoking, alcohol intake, physical
activity, BMI  and glucose metabolism. Population attributable
risk (PAR) indicating the proportion of cases of screen-detected
 1 1 ( 2 0 1 7 ) 365–372

pre-diabetes and type 2 diabetes that would not occur without
high exposure to unemployment was also calculated. Finally,
multinomial logistic regression analyses were used to test
the risk for pre-diabetes and screen-detected type 2 diabetes
(normal glucose tolerance was set as a reference group) at
follow-up according to exposure of unemployment. Four mod-
els were tested, unadjusted (model 1), adjusted for education
only (model 2), adjusted for smoking, alcohol, physical activ-
ity and BMI  (model 3) and adjusted for all covariates (model
4). Gender differences in associations between unemployment
and glucose metabolism were tested with an interaction test
for unemployment and gender.

3.  Results

3.1.  Population  characteristics

During the three-year follow-up, more  than a fifth of the men
and women had been exposed to unemployment (Table 1).
In comparison to those employed, the individuals exposed
to unemployment, irrespective of gender and amount of job-
lessness, were more  often less educated, smokers and less
physically active. Furthermore, women with high exposure
to unemployment had a higher BMI than employed women
(Table 1).

3.2.  Glucose  metabolism  and  exposure  to
unemployment

The mean glucose response to OGTT at follow-up in each
unemployment category is shown in Fig. 2. Irrespective of
the unemployment history, men  had much higher glucose
concentrations than women at all measurement points of
the OGTT (p < 0.001 in all models). Men with high expo-
sure to unemployment had 3.2% higher fasting glucose than
employed men, whereas the glucose concentrations at times
0.5 h, 1 h and 2 h did not significantly differ by the employment
groups due to larger differences in standard deviations. Com-
pared to the employed women, women with low exposure to
unemployment had 2.4% higher fasting and 5.7% higher 1 h-
glucose concentrations. The OGTT results of the women  with
high exposure to unemployment significantly differed from
those employed, with 4.1%, 11.2% and 7.2% higher 0.5 h, 1-h
and 2-h mean glucose concentrations, respectively.

Overall, we detected 686 individuals with pre-diabetes, 403
(20.5%) men  and 283 (11.1%) women. In addition, 136 individ-
uals were OGTT-screened as type 2 diabetic, 83 (4.2%) men
and 53 (2.1%) women (p < 0.001 for gender difference). The
prevalence of screen-detected pre-diabetes and type 2 dia-
betes rose in an almost stepwise manner in relation to the
categories of exposure to unemployment in men  (p = 0.001)
and to a lesser extent in women (p = 0.006) (Table 2). Among
men  with high unemployment exposure, 4.1% of the risk of
pre-diabetes could be attributed to unemployment, and the
corresponding figure for women was 6.0%. Strikingly, among

men  with high exposure to unemployment, 13.1% of the risk
of screen-detected type 2 diabetes was attributable to unem-
ployment, and the corresponding attributable risk was 10.3%
for the women with high exposure to unemployment.

dx.doi.org/10.1016/j.pcd.2017.03.010
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Table 1 – Characteristics of men  and women at the age of 46 years according to unemployment days during the
three-year period before entering oral glucose tolerance test.

Unemployment

Men Women

0 days ≤1y >1y 0 days ≤1y >1y

n % n % n % p-Value n % n % n % p-Value

1295 76.8 239 14.2 152 9.0 1733 78.8 269 12.2 197 9.0

Education
Basic 75 6.1 18 7.8 28 19.6 <0.001 54 3.2 19 7.2 28 14.7 <0.001
Secondary 823 66.4 176 75.9 90 62.9 1074 63.5 181 68.3 123 64.7
Tertiary 341 27.5 38 16.4 25 17.5 563 33.3 65 24.5 39 20.5

Smoking
Current smoker 207 16.9 44 19.2 51 35.7 <0.001 243 14.5 44 16.9 50 26.6 0.0008
Former smoker 368 30.0 81 35.4 35 24.5 426 25.4 63 24.2 42 22.3
Non-smoker 653 53.2 104 45.4 57 39.9 1011 60.2 153 58.9 96 51.1

Alcohol intakea

0–4 g/0–1.3 g/day 413 33.3 62 26.7 55 38.5 0.052 554 32.7 95 35.9 68 35.8 0.519
4.1–15.2 g/1.4–5.9 g/day 425 34.3 85 36.6 36 25.2 575 34.0 95 35.9 61 32.1
>15.2 g/>5.9 g/day 401 32.4 85 36.6 52 36.4 563 33.3 75 28.3 61 32.1

Physical activity
Low 229 18.6 39 17.0 35 24.7 300 17.8 56 21.2 51 27.1
Moderate 454 36.9 119 52.0 70 49.3 649 38.4 123 46.6 96 51.1
High 546 44.4 71 31.0 37 26.1 <0.001 740 43.8 85 32.2 41 21.8 <0.001
BMI, mean (SD)b 1292 27.2 (4.0) 238 27.1 (4.1) 151 27.1 (4.5) 0.922 1728 26.0 (4.8) 269 26.1 (5.0) 197 27.3 (5.4)** 0.002

*p ≤ 0.05.
**p ≤ 0.01.
***p ≤ 0.001.
a Tertiles calculated separately for men and women.
b Employed group was defined as a reference group in pairwise comparisons.

Fig. 2 – Fasting glucose, 0.5-h-, 1-h and 2-h glucose (mmol/L) in men  and in women at the 46-year follow-up in the NFBC
1

d
f
e

966 (means and standard errors).

As Table 2 shows, the observed 1.6-fold odds for pre-

iabetes and 2.6-fold odds for screen-detected type 2 diabetes
or men  with high exposure to unemployment compared to
mployed men  remained statistically significant even after
adjustment for education, lifestyle factors and BMI. Among

women with high exposure to unemployment, the corre-
sponding associations were visible in the unadjusted model,
but attenuated after adjustments for lifestyle factors and BMI.

dx.doi.org/10.1016/j.pcd.2017.03.010


370  p r i m a r y c a r e d i a b e t e s 1 1 ( 2 0 1 7 ) 365–372

Table 2 – Prevalence and multinomial logistic regression analyses for pre-diabetes and type 2 diabetes (normal glucose
tolerance as a reference category) according to unemployment during the three-year period before entering the oral
glucose tolerance test in middle aged men  and women.

OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl)
N % Model 1 Model 2a Model 3b Model 4c

Prediabetes
Unemployment
Men 0 249 19.2 1.0 1.0 1.0 1.0

≤1y 55 23.0 1.26 (0.90–1.76) 1.26 (0.90–1.78) 1.28 (0.89–1.85) 1.26 (0.88–1.82)
>1y 41 27.0 1.69 (1.15–2.50) 1.59 (1.06–2.39) 1.60 (1.03–2.49) 1.61 (1.03–2.51)

Women 0 173 10.0 1.0 1.0 1.0 1.0
≤1y 34 12.6 1.33 (0.90–1.97) 1.30 (0.87–1.95) 1.30 (0.86–1.96) 1.30 (0.85–1.97)
>1 32 16.2 1.79 (1.19–2.70) 1.69 (1.10–2.61) 1.32 (0.83–2.08) 1.37 (0.86–2.17)

Type 2 diabetes
Unemployment
Men 0 49 3.8 1.0 1.0 1.0 1.0

≤1y 9 3.8 1.05 (0.51–2.17) 1.03 (0.50–2.14) 1.14 (0.52–2.51) 1.12 (0.51–2.47)
>1y 14 9.2 2.94 (1.57–5.52) 2.64 (1.34–5.19) 2.43 (1.17–5.07) 2.58 (1.23–5.44)

Women 0 29 1.7 1.0 1.0 1.0 1.0
≤1y 9 3.4 2.10 (0.98–4.50) 2.04 (0.95–4.39) 2.05 (0.89–4.69) 2.02 (0.88–4.64)
>1y 7 3.6 2.34 (1.01–5.43) 2.18 (0.92–5.18) 1.89 (0.78–4.60) 1.80 (0.72–4.49)

a Adjusted for education.

nd B
b Adjusted for smoking, alcohol intake, physical activity and BMI.
c Adjusted for education, smoking, alcohol intake, physical activity a

In the unadjusted model including both genders (data not
shown), the interaction term for unemployment and gender
was nonsignificant (p = 0.692).

4.  Discussion

In this middle-aged general population cohort, as much as
a fifth of men  and a tenth of women were found to have
previously undiagnosed pre-diabetes or type 2 diabetes. The
prevalence of the impaired glucose metabolism rose in a
stepwise manner according to the categories of preceding
exposure to unemployment in both men  and women. Among
individuals with high exposure to unemployment (over a year)
and screen-detected type 2 diabetes, 13.1% of the diabetes
risk was attributable to unemployment in men  and 10.3% in
women. Compared to those employed, men  with high expo-
sure to unemployment had a 1.6-fold risk for pre-diabetes and
2.6-fold risk for screen-detected type 2 diabetes after adjust-
ment for education, lifestyle factors and BMI. Among women
the analogous association was attenuated after adjustment
for lifestyle factors and BMI.

Previous literature suggests a bi-directional association
between unemployment and health, i.e. individuals with poor
health tend to drift towards unemployment and unemploy-
ment tends to lead to deteriorating health [26]. The underlying
potential pathways include prolonged stress resulting from
economic hardship, loss of self-esteem and loss of the health
promoting aspects available at the workplace [18,27] further
leading to chronic alteration of the stress response within

the HPA axis and/or through deteriorating health behavior
[11]. Stress has indeed been previously found to predict pre-
diabetes [9] and type 2 diabetes [9,10] beyond the traditional
behavioural risks.
MI.

In this study, adjustments for education, lifestyle fac-
tors and BMI produced differing results in men  and women.
We found a robust association between high exposure to
unemployment and impaired glucose metabolism in men,
independent from education, lifestyle factors and BMI, while
in women the corresponding observed risk for pre-diabetes
and screen-detected type 2 diabetes in the unadjusted model
was explained by lifestyle factors and BMI. Although a moder-
ation effect of gender was not supported by an interaction test,
our results accord with one previous study reporting that the
association between self-reported unemployment and type 2
diabetes could be explained by physical activity and BMI  in
women [19]. We note that in our sample the men  were overall
in worse glycemic health than the women. In their late 40s,
most of the women were still in a premenopausal stage which
has been consistently reported to protect or delay the onset
of disorders in glucose metabolism [28]. Additional research
focusing on gender differences remains needed.

The strength of this study is the objective register-based
quantification of exposure to unemployment during a pre-
cise three-year follow-up period preceding an OGTT, capturing
the important acute exposure to unemployment-related hard-
ships during the early stages of diabetogenesis. Since the
participants are of the same age, the analysis is not biased
by temporal macroeconomic fluctuations in general unem-
ployment rates, which may affect the health effects of
unemployment [29]. Adding to the studies conducted within
occupational cohorts, our general population approach cov-
ers all branches of economy and provides insight to working
life issues of both genders. A likewise important strength
arises from the objective outcome measure of the OGTT, not

restricted to fasting state but harnessing the dynamics of glu-
cose metabolism. The main limitation of the study is the lack
of baseline assessment of glucose metabolism prior to the

dx.doi.org/10.1016/j.pcd.2017.03.010
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xposure of unemployment that might have allowed us to
urther address the question of causality. We  were not either
ble to adjust for medications influencing glucose levels, for
xample corticosteroids. If there had occurred selection of
iabetic individuals towards unemployment during the three-
ear follow-up period, our figures concerning the association
f unemployment and diabetes could be overestimated. It is
lso possible, that unemployed participants with poor health
ay have dropped out before the 46-year follow-up study more

ften than the employed individuals, leading to an underesti-
ation of the association. In an observational study, residual

onfounding always remains a possibility.
We emphasize, that all the screen-detected type 2 diabetes

nd pre-diabetes cases found in this large general population
ample had been undiagnosed before the OGTT. Therefore,
ur results can be interpreted in terms of the notable screen-

ng potential of unemployment history, to detect undiagnosed
mpaired glucose metabolism in the encounters of health care.
n addition, knowledge on the higher risk for type 2 diabetes in
nemployed individuals could be helpful for the unemployed

ndividuals themselves. It is estimated that each year, 5–10%
f individuals with pre-diabetes will develop type 2 diabetes
nd that the same proportion will convert back to normogly-
aemia [30], with lifestyle modifications as the cornerstone of
iabetes prevention. It is crucial to target preventive actions to
he individuals at highest risk for type 2 diabetes at the earliest
ossible time point.

.  Conclusions

o the best of our knowledge, this is the first study to objec-
ively quantify the relation between varying exposure to
nemployment and impaired glucose metabolism. Our results
uggest an independent relation of unemployment and type

 diabetes in men. In clinical practice, the readily available
namnestic information on recent unemployment might be
elpful in recognizing high risk and considering screening for
iabetes in middle-aged individuals.
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D. Műller-Wieland (Eds.), Type 2 Diabetes. Principles and
Practice, Informa Health Care, New York, 2007, pp. 1–11.

[3] M. Stumvoll, B.J. Goldstein, T.W. van Haeften, Pathogenesis
of  type 2 diabetes, in: B.J. Goldstein, D. Müller-Wieland (Eds.),
Type 2 Diabetes. Principles and Practice, Informa Health
Care, New York, 2007, pp. 13–26.

[4] M. Toshihiro, K. Saito, S. Takikawa, et al., Psychosocial
factors are independent risk factors for the development of
type 2 diabetes in Japanese workers with impaired fasting
glucose and/or impaired glucose tolerance, Diabet. Med. 25
(2008) 1211–1217.

[5] J. Tuomilehto, J. Lindström, J.G. Eriksson, et al., Prevention of
type 2 diabetes mellitus by changes in lifestyle among
subjects with impaired glucose tolerance, N. Engl. J. Med. 344
(2001) 1343–1350.

[6] W.C. Knowler, E. Barrett-Connor, S.E. Fowler, et al., Reduction
in  the incidence of type 2 diabetes with lifestyle intervention
or  metformin, N. Engl. J. Med. 346 (2002) 393–403.

[7] T.E. Saaristo, N.C. Barengo, E. Korpi-Hyövälti, et al., High
prevalence of obesity, central obesity and abnormal glucose
tolerance in the middle-aged Finnish population, BMC
Public Health 8 (2008) 423.

[8] M. Virtanen, J.E. Ferrie, A.G. Tabak, et al., Psychological
distress and incidence of type 2 diabetes in high-risk and
low-risk populations: the Whitehall II cohort study, Diabetes
Care 37 (2014) 2091–2097.

[9] A.-K. Eriksson, A. Ekbom, F. Granath, et al., Psychological
distress and risk of pre-diabetes and type 2 diabetes in a
prospective study of Swedish middle-aged men and women,
Diabet. Med. 25 (2008) 834–842.

[10] M. Novak, L. Björck, K.W. Giang, et al., Perceived stress and
incidence of type 2 diabetes: a 35-year follow-up study of
middle-aged Swedish men, Diabet. Med. 30 (2013) e8–e16.

[11] B.S. McEwen, Seminars in medicine of the Beth Israel
Deaconess Medical Center: protective and damaging effects
of  stress mediators, N. Engl. J. Med. 338 (1998) 171–179.

[12] Centers for Disease Control and Prevention. Distribution of
Age at Diagnosis of Diabetes Among Adult Incident Cases
aged 18–79 Years, United States, 2011. Available from
http://www.cdc.gov/diabetes/statistics/age/fig1.htm
(Accessed 3 September 2015).

[13] A.-K. Eriksson, M. Van den Donk, A. Hilding, et al., Work
stress, sense of coherence, and risk of type 2 diabetes in a
prospective study of middle-aged Swedish men and women,
Diabetes Care 36 (2013) 2683–2689.

[14] S.T. Nyberg, E.I. Fransson, K. Heikkilä, et al., Job strain as a
risk  factor for type 2 diabetes: a pooled analysis of 124,808
men and women, Diabetes Care 37 (2014) 2268–2275.
[15] A. Heraclides, T. Chandola, D.R. Witte, et al., Psychosocial
stress at work doubles the risk of type 2 diabetes in
middle-aged women: evidence from the Whitehall II study,
Diabetes Care 32 (2009) 2230–2235.

dx.doi.org/10.1016/j.pcd.2017.03.010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0005
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0010
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0015
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0020
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0025
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0030
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0035
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0040
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0045
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0050
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0055
http://www.cdc.gov/diabetes/statistics/age/fig1.htm
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0065
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0070
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075
http://refhub.elsevier.com/S1751-9918(17)30051-7/sbref0075


 e t e s

1859–1861.
372  p r i m a r y c a r e d i a b

[16] Y. Morikawa, H. Nakagawa, K. Miura, et al., Shift work and
the risk of diabetes mellitus among Japanese male factory
workers, Scand. J. Work Environ. Health 31 (2005) 179–183.

[17] Unemployment statistics, 2015. Available at from
http://ec.europa.eu/eurostat/statistics-explained/index.php/
Unemployment statistics (Accessed 27 October 2015).

[18] M. Bartley, Unemployment and ill health: understanding the
relationship, J. Epidemiol. Commun. Health 48 (1994)
333–337.
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