
SUPPLEMENTARY DATA 
 

©2013 American Diabetes Association. Published online at http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc13-0560/-/DC1 

Supplementary Table. Outcome Measures and Results of Included Articles. 
 

Date First 
Author 

Change in 
Blood 

Glucose 

Outcomes Duration of 
Follow Up 

Results 

Case Reports 

2011 Khoza N/A Descriptive 
analysis of 
demographic 
and clinical 
characteristics 
of published 
glucose 
dysregulation 
case reports 
following 
initiation of 
antidepressant 
agents 

N/A  Out of the 17 cases reports reviewed, 9 (53%) were of hyperglycemia while 8 
(47%) were of hypoglycemia. 

 Hyperglycemia was reported following treatment with clomipramine, 
fluvoxamine, imipramine, mianserin, mirtazapine, paroxetine, and sertraline.  

 Hypoglycemia was reported following treatment with doxepine, fluoxetine, 
imipramine, nefazodone, nortriptyline, maprotiline, and sertraline.  

 14 out of the 17 patients were female (82%) while 10 had a history of diabetes 
mellitus (59%).  

 The average age of the patients was 53.9 (SD =17.5) years (range: 24–84 
years). The time to onset of glucose dysregulation ranged from 4 days to 5 
months after initiation of antidepressant therapy.  

 More than two-thirds (68%) of the cases (n = 11) reported glucose control 
disturbances within 1 month of therapy. 

 The authors concluded that it is unclear from published case reports whether 
changes in glucose regulation, following antidepressant therapy initiation are 
due to antidepressants or changes in mood and lifestyle.  

Cross Sectional Studies 

2006 Reader  Whether 
subjects taking 
SSRIs are more 
likely to have 
elements of the 
metabolic 
syndrome 
compared with 

N/A  Association between use of SSRIs as a group (n=461) and abdominal obesity 
(OR=1.40, 95% CI = 1.08 to 1.81) and hypercholesterolemia (OR=1.36, 95% 
CI = 1.07 t0 1.73) after adjusting for multiple confounders. 

 Trend towards an association between SSRI use and diabetes. 
 Subgroup analysis of subjects taking SSRIs, the use of paroxetine (n=187) was 

markedly a/w both general and abdominal obesity but not with 
hypercholesterolemia. Use of citalopram (n=142) was not a/w any of the 
metabolic outcome variables, while the use of any other SSRI (sertraline, 
fluoxetine or fluvoxamine) (n=131) as a mixed subgroup was associated with 
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those taking no 
psychotropic 
drugs. 

both abdominal obesity and hypercholesterolemia. 
 Authors conclude that at least some SSRIs is associated with clinical and 

biochemical elements of the metabolic syndrome. Data indicate differences in 
the metabolic side effect profile among various SSRI drugs, although treatment 
bias might have influenced these results.  

2012 Mezuk Fasting 
glucose 
level 

Depressive 
syndrome; 
medication use; 
poor health 
behaviours; 
health 
promotion 
behaviours; 
demographics 

N/A  8.8% (n= 419) of the sample had clinically-identified type 2 diabetes, 3.5% 
(n=126) had clinically-identified pre-diabetes, 3.1% (n= 131) had undiagnosed 
type 2 diabetes, 38.7% (n= 1,213) had undiagnosed pre-diabetes, and the 
remaining 45.8% (n= 1,294) were normoglycemic.  

 Among those with clinically-identified type 2 diabetes, average age of onset 
was 51.6 years (SE= 0.8 years). Persons with type 2 diabetes were older, more 
likely to be Black or Hispanic, and of lower socioeconomic status. Persons 
with clinically-identified diabetes were most likely to report being told by 
their physician to engage in positive health behaviours and report attempting 
those behaviours.  

 The mean fasting plasma glucose levels of undiagnosed Type 2 diabetes and 
clinically-identified Type 2 diabetes were identical (153.5 mg/dL), but there 
was more variability in this measure among the undiagnosed group. 

 The clinically-identified Type 2 diabetes group reported greater frequency of 
healthcare visits in the past year (average 4 – 9) than other groups (each 
reported average 2–3). 

 Clinically-identified Type 2 diabetes and pre-diabetes significantly a/w major 
depression syndrome even after accounting for health behaviours (Odds ratio 
[OR]=4.26; 95% confidence interval [CI]: 2.00 – 9.07, p<.001). Undiagnosed 
diabetes was not a/w depression syndrome in either crude (OR= 1.06; 95% CI 
[0.59 – 1.89], p=.850) or adjusted (OR= 1.35; 95% CI [0.70 – 2.59], p=.375) 
analyses.  

 When the pre-diabetes cases were excluded from the analysis, the association 
between undiagnosed Type 2 diabetes and depression was still not statistically 
significant (adjusted OR= 2.65, 95% CI [0.75 – 9.33], p=.130), but the point 
estimate was more similar to that for clinically identified diabetes (adjusted 
OR= 3.21, 95% CI [1.42 – 7.22], p=.005) (Supplemental Table 1).  

 Analyses with a three-level indicator of depressive symptom severity (e.g., 
major, minor, and no depression) using proportional odds regression were 
consistent with these findings, indicating a much stronger relationship between 
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diagnosed diabetes and higher depressive symptoms (adjusted OR= 2.57, 95% 
CI [1.72 – 3.84], p<.001) than between undiagnosed diabetes and depressive 
symptoms (adjusted OR= 1.51, 95% CI [1.03 – 2.21], p=.034). 

 Clinically-identified Type 2 diabetes and pre-diabetes were significantly a/w 
anti-depressant use (OR= 1.75; 95% CI [1.20 – 2.54], p=.004). Undiagnosed 
diabetes was not 

 associated with antidepressant use in either crude (OR= 0.78; 95% CI [0.59 – 
1.04], p=.094) or adjusted analyses (OR= 0.86; 95% CI [0.66 – 1.13], p=.278). 
These results persisted when pre-diabetes was excluded from the analysis 
(adjusted OR for undiagnosed Type 2 diabetes = 0.77, 95% CI [0.27 – 2.16], 
p=.616) 

 Additional adjustment for presence of medical comorbidities did not 
substantially influence the results. 

 Among the normoglycemic and undiagnosed diabetes groups there was no 
significant association between number of health promotion behaviours and 
depression. In contrast, among those with clinically-identified diabetes there 
was suggestive evidence that engaging in health promotion behaviours was 
associated with lower relative odds of depression as compared to abstaining 
from these behaviours (_2(3, N = 545) = 9.61, p = .022).  

 There were no statistically significant associations between poor health 
behaviours and depression syndrome for any group. The point estimates in the 
undiagnosed diabetes group were all less than unity, consistent with the 
hypothesis that engaging in more of these behaviours was a/w lower 
likelihood of depression relative to abstaining, but this association was not 
statistically significant, _2(3, N = 2638) = 4.02, p = .259. 

2011 Pyykkonen Yes Depressive 
symptoms; 
homeostasis 
model 
assessment of 
IR (HOMA-IR); 
corrected 
insulin response 

N/A  54.7% of subjects reported regular exercise; 14.7% reported smoking; 46.4 
and 28.1% reported a weekly alcohol consumption of 12–60 g and >60 g, 
respectively; and 28.6 reported having a family history of diabetes. In 
addition, 17.4% of subjects were of senior clerical, 30.2% were of junior 
clerical, and 26.1% were of manual worker occupational status, whereas 
21.8% were retired and 4.6% were students.  

 Depressive symptoms were associated with increased odds for antidepressant 
medication use (total score: OR 2.64 [95% CI 2.22–3.13]; MHI: 2.42 [2.05–
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(CIR) 2.85]; and VS: 2.52 [2.10–3.02] per each SD unit increase in symptoms).  

 After controlling for confounding factors, depressive symptoms were 
associated with higher fasting and 30-min insulin during the OGTT and higher 
HOMA-IR but not CIR. Antidepressant medication use failed to modify these 
associations 

2012 Pyykkonen No Association 
between 
depressive 
symptoms and 
the metabolic 
syndrome. 
Individual 
components 
secondary to use 
of ADM and to 
established 
diabetes or 
CVD 

N/A  The odds for having metabolic syndrome increased over 10% for each 
standard deviation increase in depressive symptoms. 

 Depressive symptoms were associated with use of antidepressant medication: 
per each one standard deviation (SD) unit increase in depressive symptoms, 
the odds for antidepressant medication use increased 2.62-fold (95% CI 2.24 – 
3.07, P _ 0.001; for men OR 2.89, 95% CI 2.11 – 3.96, P _ 0.001; for women 
OR 2.53, 95% CI 2.11 – 3.04, P _ 0.001). 

 Users of antidepressant medication had more than 50% increased odds for 
having metabolic syndrome.  

 Depressive symptoms were also associated with higher glucose response 
during the OGTT, higher serum triglyceride and lower HDL-cholesterol 
concentrations, and higher waist circumference, while use of antidepressant 
medication was associated with higher triglycerides, 

 waist circumference, and systolic blood pressure.  
 The associations of depressive symptoms were not secondary to use of 

antidepressant medication and were not explained by established diabetes or 
CVD. 

Case Controlled Studies 

2007 Brown N/A Evaluate 
differential risk 
of diabetes 
among people 
with depression 
taking 
antidepressant 
therapy 

4.07 years 
average 

 Multivariate logistic regression analysis was used to estimate the odds ratio 
(OR) and 95% confidence intervals (CI).  

 2391 individuals were identified with incident depression treated with 
antidepressant therapy. The mean age was 53.6 (S.D.: 16.4) and 68% were 
female.  

 After multivariate adjustment, the concurrent use of SSRI and TCA was 
associated with a significantly increased risk of type 2 diabetes (adjusted OR: 
1.89; 95% CI: 1.35–2.65). 

 The authors concluded that concurrent use of TCA and SSRI was associated 
with an increased risk of developing type 2 diabetes compared to using TCA 
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alone. 
2007 Knol N/A initiation of 

diabetes 

medication, 
defined as the 
first prescription 
for any 

glucose-
lowering drug, 
either oral 
hypoglycaemic 
agents 

and/or insulin, 
after the index 
date 

N/A  Participants using BDs but no ADs were somewhat older and participants 
using AD and/or BD were more likely to be women.  

 All chronic diseases were more prevalent in the participants using BD but no 
AD. Especially, heart disease was highly prevalent in these participants.  

 The number of participants excluded because of prevalent diabetes were 761 
(3.1%), 940 (4.8%), 811 (6.3%) and 242 (3.9%) in those using neither AD nor 
BD, AD but no BD, BD but no AD and both AD and BD, respectively.  

 The crude incidence rate of initiation of diabetes treatment was highest in 
participants using BD but no 

 AD (9.6/1000 person-years) and lowest in participants using neither AD nor 
BD (5.1/1000 person-years) 

 Participants using AD but no BD did not have a higher incidence rate than 
those using neither AD nor BD. After adjustment for age and sex, the risk in 
BD but no AD users decreased [HR (95% CI)=1.30 (1.10–1.54)]. 

 Additional adjustment for the CDS lowered the HR (95% CI) to 1.21 (1.02–
1.43) in participants using BD but no AD and to 1.37 (1.12–1.68) in 
participants using both AD and BD, indicating that part of the association 
between BD use and initiation of diabetes treatment was explained by the 
presence of chronic disease. 

 The presence of chronic diseases did not modify the association between AD 
or BD use and initiation of diabetes treatment because the adjusted HR were 
fairly similar across the three strata of the CDS (Table 3).  

 The crude and age-adjusted incidence rate, however, increased substantially 
with increasing CDS, suggesting that the presence of chronic disease was 
associated with initiation of diabetes treatment. 

2009 Andersohn N/A Risk of diabetes 
a/w 
antidepressant 
treatment. 

Examination of 
whether the risk 
is influenced by 

Mean 2.8 
years 

 A total of 2,243 cases of incident diabetes mellitus and 8,963 matched 
comparison subjects were identified. 

 Compared with no use of antidepressants during the past 2 years, recent long-
term use (>24 months) of antidepressants in moderate to high daily doses was 
associated with an increased risk of diabetes (incidence rate ratio=1.84, 95% 
CI=1.35–2.52). The magnitude of the risk was similar for long-term use of 
moderate to high daily doses of tricyclic antidepressants (incidence rate 
ratio=1.77, 95% CI=1.21–2.59) and selective serotonin reuptake inhibitors 
(incidence rate ratio=2.06, 95% CI=1.20–3.52).  
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treatment 
duration or daily 
dose 

 Treatment for shorter periods or with lower daily doses was not associated 
with an increased risk. 

2009 Knol Not 
reported 

Temporal 
association 
between 
diabetes and 
depression 

7 years  Antidepressant and benzodiazepine use was increased 2 months before and 3 
months after the initiation of diabetes treatment compared with non-diabetic 
individuals. 

 Diabetic patients were on average 6.6 years older than the non-diabetic 
individuals and were more often of male sex (48.9 vs 46.2%). Total follow-up 
time was slightly higher in diabetic patients.  

 Almost 20% of the individuals had at least one antidepressant episode, while 
the proportion with more than one antidepressant episode was small (4.7%).  

 Almost half of the individuals had at least one episode of benzodiazepine use 
and 19.8% had more than one episode. Both antidepressant and 
benzodiazepine episodes were more frequent among diabetic than among non-
diabetic individuals. 

 Examination of the 7 years before and 7 years after the index date showed that 
the incidence rate of antidepressant use was significantly increased in diabetic 
compared with 

 non-diabetic individuals in the first year after the index date and was not 
increased in the other 1 year intervals. 

 In the month before the index date the incidence rate of antidepressant use was 
increased in the diabetic patients compared with the non-diabetic patients 
(adjusted incidence rate ratio 1.42, 95% CI 1.14–1.78).  

 In the first month after the index date the incidence rate ratio peaked, with a 
2.4 fold increased incidence rate in diabetic patients. In the second and third 
month after the index date the incidence rate in the diabetic patients decreased 
again and was almost similar to that in the non-diabetic patients.  

 Up until 2 years after the index date the prevalence of antidepressant use 
remained increased by at least 20% (OR>1.2) among patients with their first 
episode of antidepressant use after the index date (data not shown). The 
median duration of the incident episodes of antidepressant use after the index 
date was not significantly higher in diabetic patients (120 days) than in those 
without diabetes (114 days). 
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 The incidence rate ratio of benzodiazepine use was increased 2 months before 
the index date (1.56, 95% CI 1.34–1.82). Similar to antidepressant use, the 
incidence rate ratio for benzodiazepine use peaked in the month after the index 
date (3.38,95% CI 3.00–3.83) and decreased again in the second and third 
month after the index date. The prevalence of benzodiazepine use was 
increased by at least 20% (OR>1.2) until 15 months after the index date 
among patients with their first episode of benzodiazepine use after the index 
date.  

 The median duration of the incident episodes of benzodiazepine use after the 
index date was significantly higher in diabetic patients (20 days) than in those 
without diabetes (15 days). The median duration of an episode of 
benzodiazepine use was markedly lower than the duration of an episode of 
antidepressant use.  

 Adjustment for age and sex did not substantially change the incidence rate 
ratios for antidepressant and benzodiazepine use, whereas additional 
adjustment for the Chronic Disease Score lowered the incidence rate ratios  

2010 Kivimaki Not 
reported 

Examination of 
antidepressant 
meds use as risk 
factor for type 2 
diabetes 

5 years  1st analyses: Antidepressant use of ≥200 defined daily doses was associated 
with a doubling of diabetes risk in both participants with no indication of 
severe depression (odds ratio 1.93 [95% CI 1.48 –2.51]) and participants with 
severe depression (2.65 [1.31–5.39]) 

 Separate analyses for tricyclic antidepressants and selective serotonin reuptake 
inhibitors replicated these findings. 

Cohort Studies 

2008 Rubin Not 
reported 

Antidepressant 
medication; 
diagnosis of 
diabetes 

10 years  When other factors a/w an increased risk of developing diabetes were 
controlled, continuous ADM use was strongly a/w diabetes risk for participants 
in the placebo (HRa 2.34 [95% CI 1.32-4.15] and lifestyle 2.48 [1.42-4.22] 
arms). 

 In placebo arm ADM use and diabetes were (1.34 [0.99-1.81]). 
 IN metformin arm ADM use was not a/w diabetes risk (0.55 [0.25-1.19]). 
 Significant difference between lifestyle and metformin arms in the association 

between ADM and diabetes risk. Results did not change when participants 
taking ADM that were likely to cause weight gain were excluded (tricyclic and 
tetracyclic) 
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2009 Atlantis  N/A risk of diabetes 
incidence 
associated with 
baseline 
depression 
exposures 

10 years  11% (110) baseline participants were classified as depressed; 44% (48) of 
whom had been prescribed ADM; 34% (37) were asymptomatic and 10% (11) 
remained symptomatic. Prevalence estimates were significantly higher 
(p=<0.001) among depressed than on-depressed participants for living alone, 
nutrition low (poor), IADL dependent, timed ‘get up and go’ 11.1-40s (poor), 
cognitive impairment high, pain daily, cardiovascular arthritis, gastrointestinal 
disease and problems with feel or legs. 

 At significance between p=<0.01 and 0.001- prevalence estimates were 
significantly higher among depressed than non-depressed participants for 
female sex, unmarried, education low, visual acuity low and diabetes; high 
blood pressure and osteoporosis. 

 At significance between p=<0.05 and 0.01 – prevalence estimates were 
significantly higher for depressed than non-depressed participants for income 
low, social activity low, cancer and high cholesterol.  

 Several depression exposures significantly predicted diabetes incidence in both 
uni-variate and final multi-variate models. ‘Symptomatic’ increased risk for 
incident diabetes by 145% in uni-variate analysis and by 129% in final model 
after adjustment for divorce (HR 2.01, p=0.021); time ‘get up and go’ 11.4-40s 
(HR 1.57, p=0.013); social activity medium (HR 1.43, p=0.029) and problems 
with feet or legs (HR 1.43, p=0.0798). 

 ADM use increased risk for incident diabetes in the uni-variate analysis (HR 
2.02, p=0.041) but he conferred risk was attenuated in the multi-variate analysis 
(HR 1.68, p=0.093).  

 Symptomatic or ADM use increased risk for incident diabetes by 123% in uni-
variate and 113% in final model after adjustment for divorce (HR 1.83, 
p=0.046), timed ‘get up and go’ (HR 1.75, p=0.001) and social activity medium 
(HR 1.44, p=0.023). 

 Compared with asymptomatic and no ADM use, symptomatic and no ADM use 
increased risk for incident diabetes incidence by 134% in uni-variate and by 
138% in final model after adjustment for divorce (HR 1.86, p=0.043); timed 
‘get up and go’ (HR1.72, p=0.002) and social activity medium (HR 1.45, 
p=0.022) but no significant associations were found for asymptomatic and 
ADM use or symptomatic and ADM use exposures. 

 Findings indicate that symptomatic was the depression exposure that most 
reliably predicted incident diabetes, over and above other significant covariate 
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predictors – the strongest of which was timed ‘get up and go’ 11.1-40s. 
 Depression predictors of diabetes incidence were ‘symptomatic’ 

(2.29[1.28,4.10]); ‘symptomatic or ADM use’ (2.13[1.32,3.44]) and 
‘symptomatic and no ADM use’ (2.38[1.28,4.45]) after adjusting for significant 
covariates. 

 Being asymptomatic was not a protective factor among those prescribed 
antidepressants. 

 Attrition rates at biennial follow ups were: 11.8% for 1996; 21.3% for 1998; 
26.5% for 2000; 41.1% for 2002 and 21.2% for 2004. 

2010 Campayo Not 
reported 

Does clinically 
significant 
depression 
detected in a 
population 
sample increase 
the risk of 
diabetes? 

5 years   At baseline, 379 case subjects with depression were identified (10.8% of 
sample). 

 Depressed subjects were 1.7 years older and were more likely to be female, be 
less educated, to live alone and to have a functional disability.  

 The risk of incident diabetes mellitus was higher among subjects with 
depression when compared with non-depressed subjects, and the association 
remained significant after controlling for potential confounders, including 
diabetes risk factors.  

 The estimated rate of diabetes mellitus attributable to depression was 6.87%. 
An increased risk of diabetes mellitus was also associated with the following 
characteristics of depression: non-severe depression, persistent depression, 
and untreated depression.  

 Treatment with antidepressants was not associated with an increased risk of 
diabetes mellitus. 
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2010 Rubin Not 
reported 

Diagnosis of 
diabetes 

Antidepressant 
medication 

10 (9-10.5)  When other factors associated with an increased risk of developing diabetes 
were controlled, continuous ADM use during the DPP/DPPOS (compared 
with no use) was strongly associated with diabetes risk for participants in the 
placebo (HRa 2.34) 

 [95% CI 1.32– 4.15] and lifestyle (2.48 [1.45– 4.22]) arms 
 In the placebo arm, the association between intermittent ADM use and 

diabetes trended toward statistical significance (1.34 [0.99 – 1.81]).  
 In the metformin arm, ADM use was not associated with diabetes risk (0.55 

[0.25–1.19]). There was a significant difference between the lifestyle and 
metformin arms in the association between ADM and diabetes risk. 

 Results did not change when participants taking ADMs that are more likely to 
cause weight gain (tricyclic and tetracyclic agents) were excluded 

2010 Kivimaki Not 
reported 

Examination of 
antidepressant 
meds use as risk 
factor for type 2 
diabetes 

5 years  2nd ary analyses: The 5-year absolute risk of diabetes was 1.1% for nonusers, 
1.7% for individuals treated with 200–399 defined daily doses a year, and 
2.3% for those with ≥400 defined daily doses (Ptrend≥ 0.0001). An average 
self-reported weight gain, based on repeated surveys, was 1.4 kg (2.5%) 
among nonusers and 2.5 kg (4.3%) among users of≥200 defined daily doses 
(Ptrend≥0.0001).  

 Separate analyses for tricyclic antidepressants and selective serotonin reuptake 
inhibitors replicated these findings. 

 Antidepressant users were 0.9kg heavier at baseline and 2.1kg heavier at 
follow-up, an average of 3.7 yrs later (range 2-5 years) compared with equally 
depressed control subjects with no record of antidepressant use 

 Mean weight gain was 2.5 kg (4.3% in 4 years) in the antidepressant treatment 
case subjects but only 1.4 kg (2.5%) in control subjects with no such 
treatment. 

 The 4-year proportional change in weight between the surveys was essentially 
the same for the case subjects across the major types of antidepressant 
medications: 4.6% for SSRI users and 4.7% for tricyclic antidepressant users. 

2011 Kivimaki Yes Associations of 18 years  346 study screen-detected diabetes cases were identified in one of the 3 follow 
up screenings; 294 were diagnosed by their physician before the screening. 
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antidepressant 
use with change 
in glucose levels 
and incidence of 
undiagnosed 
and diagnosed 
diabetes 

 Use of ADM at baseline was not associated with incident study screen-
detected diabetes but a strong association was observed with incident 
physician diagnosed diabetes (age, sex and ethnicity adjusted odds ratio 3.10, 
95% CI: 1.66, 5.78) 

 There was no statistical evidence of sex differences these associations (p 
values for sex interaction .22 and .80 in models containing the main effects) 

 Odds ratio for undiagnosed diabetes for antidepressant users versus non users 
was .88 (95% CI: .45-1.72 p.70) 

 The mean difference in glucose changes between participants reporting ADM 
use at 3 screenings compared with those not on ADM was .0mmol/l 

2011 Ma Not 
reported 

Examination of 
elevated 
depressive 
symptoms and 
antidepressant 
use in relation 
to diabetes 
incidence 

7.6 years 
average 

 The cumulative incidence of self-reported diabetes was 6.7%. Self-reported 
diabetes incidence rates were 8.6% for women with elevated depressive 
symptoms and 6.3% for those without 

 Multivariable-adjusted HRs indicated an increased risk of incident diabetes 
with elevated baseline depressive symptoms (HR 1.13 [95% CI 1.07–1.20]) 
and antidepressant use (1.18 [1.10–1.28]). These associations persisted 
through year 3 data, in which respective adjusted HRs were 1.23 (1.09–1.39) 
and 1.31 (1.14–1.50). 

 Self-reported diabetes incidence rates by combinations of elevated depressive 
symptoms and antidepressant use at baseline were 6.3% for those not taking 
antidepressants and below the CES-D cut-off, 7.6% for those taking 
antidepressants and below the CES-D cut-off, 8.4% for those above the CES-
D cut-off and not taking antidepressants, and 9.6% for those above the CES-D 
cut-off and taking antidepressants (P < 0.001). There was no evidence of a 
significant multiplicative interaction between elevated depressive symptoms 
and antidepressant use. 

2011 Khoza N/A Exploration of 
antidepressant 
use and risk of 
developing type 
2 diabetes 

N/A  Among the total study population (N=44,715), the majority were in the 
exposed (N=35,552) versus the unexposed (N=9,163) group. A total of 2,943 
patients (6.6%) developed type 2 diabetes during the follow-up period.  

 Antidepressant use was associated with an increase in the risk of diabetes 
when compared to benzodiazepine use (adjusted hazard ratio [HR]1.558, 95% 
confidence interval [CI] 1.401–1.734).  

 The association was observed with tricyclic antidepressants (TCAs; HR1.759, 
95% CI 1.517–2.040), serotonin–norepinephrine reuptake inhibitors (SNRIs; 
HR1.566. 95% CI 1.351–1.816), selective serotonin reuptake inhibitors 
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(SSRIs; HR1.481, 95% CI 1.318–1.665), and “other” antidepressants 
(HR1.376; 95% CI 1.198–1.581). 

 The authors concluded that antidepressant use is associated with an increased 
risk of diabetes. This association was observed with use of TCAs, SNRIs, 
SSRIs, and “other” antidepressants. 

2012 Pan No Association 
between use of 
ADM and 
incident type 2 
diabetes 

HPFS:16 
yrs 

NHS1:12 
yrs 

NHSII: 12 
yrs 

 During 1,644,679 person-years of follow-up, 6,641 new cases of type 2 
diabetes were documented.  

 ADM use was associated with an increased risk of diabetes in all three cohorts 
in age-adjusted models (pooled HR 1.68 [95% CI 

 1.27, 2.23]).  
 The association was attenuated after adjustment for diabetes risk factors and 

histories of high cholesterol and hypertension (1.30 [1.14, 1.49]), and further 
attenuated by controlling for updated BMI (1.17 [1.09, 1.25]).  

 Use of selective serotonin reuptake inhibitors and other antidepressants 
(mainly tricyclic antidepressants) were both associated with an elevated risk 
of diabetes, with pooled multivariate-adjusted HRs of 1.10 (1.00, 1.22) and 
1.26 (1.11, 1.42), respectively 

Reviews and Meta-analyses 

2006 McIntyre Yes Review of 
extant studies 
and proposal of 
putative 
mechanisms 
mediating these 
effects 

N/A  Antidepressant agents exert multiple physiological effects which likely 
subserve their broad spectrum of clinical effectiveness across a variety of 
psychiatric and medical disorders. 

 Some serotonergic antidepressants (eg fluxotenine) reduced hyperglycemia, 
normalised glucose homeostasis and increase insulin sensitivity, whereas some 
noradrenergic antidepressants (eg desipramine) exert opposite effects. 

 Dual-mechanism antidepressants (eg duloxetine and venlafaxine) do not 
appear to disrupt glucose homeostatic dynamics, whereas nonselective 
hydrazine monoamine oxidase inhibitors (eg phenelzine) are associated with 
hypoglycemia and an increased glucose disposal rate. 

 The authors conclude that some antidepressants exert a clinically significant 
effect on metabolism relevant to both therapeutic outcome and adverse events. 

2010 Crucitti Fasting 
plasma 
glucose 

Examination of 
whether there 

N/A  In short-term studies, patients were randomly assigned to placebo (n ¼ 1098) 
or duloxetine (n ¼ 1563).  

 Mean baseline-to-endpoint changes in FPG and HbA1c did not significantly 
differ in duloxetine-treated patients compared with placebo-treated patients. In 
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and HbA1c were 

any short- and 
long-term 
effects of 
duloxetine (20–
120 mg/day) on 
glycaemic 
control in 
patients with 

diagnoses other 
than diabetic 
peripheral 
neuropathic 
pain 

 

the 41-week study (n ¼ 181), duloxetine-treated patients experienced a small 
but significant within-group baseline-to-endpoint increase in HbA1c (mean 
change ¼ 0.1%; p50.001). This result was in contrast to absence of effect on 
mean baseline-to-endpoint within-group changes in FPG ( p ¼ 0.326) in that 
study, and to absence of between-treatment changes in FPG ( p ¼ 0.744) and 
HbA1c ( p ¼ 0.180) in the 52-week placebo-controlled study. 

 Duloxetine treatment did not significantly alter FPG and HbA1c levels 
compared with placebo treatment in the short-term studies.  

 A small but statistically significant within-group increase in HbA1c was found 
in the 41-week study, but not in between-treatment group differences in the 
52-week study.  

 Neither of the long-term studies showed significant changes in the FPG levels. 

2012 Hennings Yes Effect specific 
antidepressants 
have on glucose 
homeostasis 

1-34 weeks  66 studies included, most had small sample sizes and lacked a placebo group 
 Some evidence points to beneficial effects on glucose homeostasis of 

hydrazine-type MAOIs and SSRIs 
 SSRI effect is more pronounced in diabetic patients or patients with comorbid 

depression and diabetes. 
 Noradrenegic substances (and possibly also dual acting antidepressants) in 

contrast may destroy glucose tolerance. 
 Antidepressants like buproprione, mirtazapine or newer agents require further 

investigation across studies many of the assessed parameters of glucose 
metabolism are not directly comparable and reflect different aspects of 
glucose tolerance. 

 Interpretation of findings is further limited as especially high sensitivity 
assessments of glucose tolerance and insulin sensitivity are poorly 
standardized across studies. 

 


