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Abstract 
Introduction and aim . Since depression, anxiety and cognitive function may be impaired in type 2 
diabetes, we investigated the relationships between clinical and socio-economic variables and these 
psychological dimensions. 
Methods. Observational 8-year prospective study of 498 patients, 249 not insulin-treated (NIT) and 
249 insulin-treated (IT). Demographic, socio-economic and clinical data were monitored along with 
depression and anxiety (assessed by Zung questionnaire) and cognitive function (Minimal Mental 
State Examination, MMSE). 
Results. After 8 years, 131 patients remained NIT (NIT-NIT), 179 remained IT (IT-IT), 47 
switched to insulin (NIT-IT), 111 were lost to follow-up and 30 died. In all groups, HbA1c 
remained stable, BMI, glucose, and lipid profile improved, foot ulcers and retinopathy worsened. 
Mild worsening in depression and anxiety scores was observed in the IT-IT patients only. On 
multivariate analysis, worsening of depression was associated with female gender, disease duration 
and being IT-IT, and worsening of anxiety with disease duration. Decreased MMSE was associated 
inversely with smoking and directly with being IT-IT.  
Discussion. Patients with type 2 diabetes are at relatively low risk of psycho-cognitive decline. 
However, being female and on long-term insulin treatment may be risk factors for psychological 
distress, suggesting that special attention is required for these patients. 
 
 
Key words: depression, anxiety, cognitive function, type 2 diabetes, metabolic control. 
 



3 
 

Introduction. 
People with type 2 diabetes are constantly involved in the management of their disease (1) and 
assessing depressive mood or diabetes distress may help identify patients at higher risk of poor 
control and complications (2, 3).  
Depression, anxiety and cognitive function are among the main psychological traits influenced by, 
and impacting on, diabetes but the results of previous surveys are not homogeneous. Depression 
may be at least twice as prevalent in diabetes (3,4) whereas data on anxiety are conflicting (5),  
ranging from 6% (6) to 32% (7) compared to an estimated 12-21% in the general population (8-10).  
The mechanisms through which these psychological traits may impact on diabetes control and 
complications are poorly understood. Depression may impair glycemic control through negative 
effects on self-care, poor adherence to medication and diet, reduced quality of life and increased 
health-care costs (11). Anxiety may be associated with complications, high blood glucose, reduced 
quality of life and increased body mass index (12). 
Accelerated cognitive impairment has been described in diabetes and may be linked to 
cerebrovascular damage, poor glycemic control, hypoglycemia, microvascular disease, 
inflammation and depression (13, 14) 
In a previous survey, we analyzed the possible relationships between the above psychological traits 
in type 2 diabetes (15). On a first cross-sectional study, we reported that depression was associated 
with older age, female gender and being on insulin treatment and that anxiety was associated with 
depression and older age, whereas we could not observe any significant cognitive impairment (15). 
Four years later, depression had worsened among patients on long-term insulin treatment and was 
associated with female gender. Anxiety increased, and cognitive function declined, with diabetes 
duration and lower schooling (16). Here, we further explored the evolution of the above 
psychological dimensions in the same cohort after another 4 years in order to identify possible 
longer-term associations with clinical variables in relation to metabolic control and the development 
of complications. 
 
Methods 
At baseline 249 patients treated by lifestyle intervention alone or with oral agents (Non Insulin 
Treated, NIT) and 249 also receiving insulin treatment (Insulin Treated, IT) had been enrolled. The 
patients were invited to a follow up visit 8 years later. They were outpatients, mostly Caucasian, 
with type 2 diabetes, aged 40-80 at baseline. They were routinely followed in urban diabetes clinics 
which could be reached easily by public transport,  suggesting that the sample was representative of 
the local diabetic population. All patients gave their informed consent, in accordance with the 
Declaration of Helsinki principles. Exclusion criteria were history of psychiatric illnesses in the 
patients or their families, presence of cancer, renal replacement therapy or other severe chronic 
conditions. After 8 years, January 2014 to December 2014, on the occasion of routine visits, the 
patients were invited to participate in the follow-up as they attended the clinic. When no visits were 
programmed, the patients were contacted by telephone.  
The same variables collected at baseline were recorded 8 years later: age, gender, schooling, 
occupation, family status, smoking status, self monitoring of blood glucose, family history and  
duration of diabetes, body weight, glycated haemoglobin (HPLC, IFCC aligned), fasting blood 
glucose (glucose-oxidase), blood pressure, serum creatinine, total and HDL cholesterol, 
triglyceride. All patients underwent feet and fundus examination by 2-field, 45° digital colour 
photography. Active or previous presence of foot ulcers or amputations was collected and 
accounted for as a dichotomous variable. Mild retinopathy was defined as microaneurysms only or 
isolated blot haemorrhages/cotton wool spots. Any other presentation was classified as moderate or 
more severe for the purpose of this study.  
 
Psychological evaluation 
Three questionnaires were administered at baseline and after 8 years to evaluate depression, anxiety 
and cognitive performance. Depression and anxiety were assessed by the relevant Zung Self-rating 
scales (17) and cognitive status by the Mini Mental State Examination (MMSE) (18).  
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The Zung Self-Rating Depression Scale includes 20 items on a scale that rates four common 
characteristics of depression: the pervasive effect, the physiological equivalents, other disturbances, 
and psychomotor activities. There are 10 positively worded and 10 negatively worded questions, 
each scored on a scale of 1 to 4, and total scores range from 20 to 80. The four possible outcomes 
are: 20-49 normal range, 50-59 mildly depressed, 60-69 moderately depressed, 70 and above 
severely depressed.  
The Zung Self-Rating Anxiety Scale is also a self-administered 20-item test, each scored on a scale 
of 1-4. questions are worded toward increasing and 5 toward decreasing anxiety levels. Total scores 
range from 20 to 80: 20-44 normal range, 45-59 mild to moderate anxiety, 60-74 marked to severe 
anxiety, 75-80 extreme anxiety. 
The MMSE is administered as a semi-structured interview and includes 30 items assessing 
orientation, attention, immediate and short-term recall, language and the ability to follow simple 
verbal and written commands. Cognitive performance varies by age and educational level, with an 
inverse relationship between MMSE scores and age, ranging from a median of 29 for individuals 18 
to 24 years of age, to 25 for those 80 years of age and older. The median MMSE score is 29 for 
individuals with at least 9 years of schooling, 26 for those with 5 to 8 years of schooling, and 22 for 
those with 0 to 4 years of schooling.  
All three tools had been translated into Italian and revalidated.  If the patients had literacy problems, 
the questionnaires were completed with the help of a health operator. 
 
Statistical Methods 
Descriptive data are shown as absolute frequencies of the different modalities for categorical data 
and as mean ± standard deviation (SD) for continuous variables.  
Paired t-test for continuous variables, and McNemar test for categorical variables were carried out 
to evaluate differences between values at baseline and after 8 years in the three patient groups: NIT-
NIT, NIT-IT and IT-IT.  
T-test for continuous variables and chi-square test for qualitative variables were carried out to 
compare data at baseline of  possible predictors of depression and anxiety; patients with no to 
moderate depression at 8 years and patients who developed marked-severe depression were 
compared. The same analyses were performed for anxiety. A score of 60 was used for both 
outcomes as cut-off to discriminate the development of severe depression or anxiety. We could not 
perform threshold analysis for MMSE due to absence of patients with scores below 20 points, the 
cutoff threshold discriminating the presence of cognitive impairment. 
A t-test, or an analysis of variance, was performed to compare the mean scores of depression, 
anxiety and cognitive performance among the different modalities of categorical predictors. 
The difference between scores for depression, anxiety and MMSE at baseline and after 8 years was 
assessed by fitting different types of multivariate linear regression models, in order to adjust for the 
independent effect of clinical and behavioural variables. Finally, we took into account 3 models 
where, for each outcome –depression, anxiety and MMSE, the difference between final score and 
baseline represented the dependent variable, while the relevant score at baseline, together with 
gender, schooling, disease duration, changes in therapy between baseline and 8 years and smoking 
habit were the independent variables. For the MMSE regression model the differences between 8 
years and baseline for BMI and  HbA1c were also included as covariates. 
Patients previously treated with antidepressants were excluded from all analyses. 
A p-value of less than 0.05 was taken as significant. 
All analyses were performed with Stata 13. 
 
Results 
After 8 years, 131 out of 249 patients were still NIT (NIT-NIT), 47 had switched to insulin (NIT-
IT) and 179 of 249 were still IT (IT-IT). 
Another 111 (56 NIT and 55 IT) were lost to follow up and 30 (15 NIT and 15 IT) had died (Fig. 1).  
The patients still active after 8 years had a mean age of 66.8 (± 7.6) years and a mean HbA1c of 
64.7 (± 13.9) mmol/mol (8.07 ± 1.27 %) at baseline. Those lost to follow up where slightly older 
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(68.5 ± 8.1 years, p=0.046), had worse HbA1c (69.6 ± 18.2 mmol/mol, 8.52 ± 1.67 %, p=0.0025) 
and anxiety score (37.5 ± 8.3 vs 35.5 ± 8.6, p=0.043), but did not differ for any of the other clinical 
or psychometric variables measured at baseline. Mortality after 8 years was associated with older 
age (p<0.0001) and being a smoker, active or ceased, (p=0.04) at baseline. 

 
In the NIT-NIT patients, BMI (p<0.0001), fasting blood glucose (p=0.043), total cholesterol and 
triglyceride (p<0.0001, both) had decreased and HDL cholesterol (p<0.0001) increased over 8 
years. The prevalence of hypertension (p<0.0001), foot ulcers (p=0.0009) and moderate to severe 
retinopathy (p<0.0001) had also increased (Table 1). 
In the 47 patients who had switched to insulin (NIT-IT), total cholesterol had decreased (p=0.0003); 
BMI (p=0.039), HDL cholesterol (p=0.0117) and prevalence of hypertension (p<0.0001) had 
increased along with the prevalence of foot ulcers (p=0.0253) and moderate to severe retinopathy 
(p=0.0005).  
In the IT-IT patients, total cholesterol had decreased (p<0.0001) and the prevalence of hypertension 
(p<0.0001), foot ulcers (p<0.0001) and moderate to severe retinopathy (p=0.0001) increased.  
There were no significant changes for the other variables, including HbA1c, in any of the above 3 
groups. Psychometric variables did not change in the NIT-NIT or the NIT-IT. Mild but significant 
worsening in the depression (p<0.0001) and anxiety (p=0.0001) scores was observed in the IT-IT 
whereas MMSE scores did not change in any of the 3 groups. 
On univariate analysis (Tables 2 and 3), depression Zung scores above 60 at 8 years were predicted 
by higher age (p=0.0311), longer disease duration (p=0.0344) and lower LDL levels (p=0.0380). 
Female gender (p<0.0001), lower schooling (p=0.0070), and never vs active smokers (p=0.025) at 
baseline were associated with significantly higher depression scores. Worse anxiety scores at 8 
years were predicted by female gender (p<0.0001), lower schooling (p=0.0025), higher BMI 
(p=0.0068), and never vs active smokers (p=0.004) at baseline. Lower MMSE scores at 8 years 
were predicted only by being never versus former smoker at baseline (p=0.005). 
On multivariate analysis (Table 4), worsening of depression over 8 years remained associated with 
female gender (p=0.037), disease duration (p=0.046) and being on insulin treatment since the 
beginning of the study (p=0.033). Worsening of anxiety was only associated with disease duration 
(p=0.027). A statistically significant decrease in MMSE was inversely associated with smoking 
(p=0.001 for past vs never smoking) and directly associated with being on insulin treatment since 
the beginning of the study (p=0.010) but not with known disease duration.  
 
Conclusions 
This study confirms and extends our previous 4-year follow up observations. In particular, it 
suggests that the association of type 2 diabetes with depression, anxiety and cognitive impairment 
may be less profound than expected from previous reports in the literature. Specifically, we did not 
observe progressive worsening of depression and anxiety, except for female patients with longer 
duration of disease and on insulin treatment for many years.  
Cognitive function did not decline significantly in any of the three treatment groups and minor 
worsening of the MMSE score, not reaching pathological levels, was again associated with being on 
insulin treatment for years, suggesting that it may take a long time to affect cognitive status.  
In our previous 4-year follow-up, we found that depression had worsened among patients on long-
term insulin treatment and was associated with female gender (16). At 8 years, the only patients 
who experienced mild but significant worsening in depression and anxiety scores were again those 
on insulin from baseline (IT-IT), suggesting that higher levels of depression and anxiety may be 
linked, among other factors, with negative feelings towards therapy with insulin (19-21) and long 
disease duration (22). Our findings confirm that being female is also a risk factor for depression and 
anxiety in type 2 diabetes, supporting the role of gender and the notion that, in the long run, social 
and clinical determinants concur in making the psychological burden of diabetes heavier. The risk 
posed by an unfavorable socioeconomic profile, a proxy for gender, age, schooling and other related 
variables, for people with type 2 diabetes to develop a depressive-anxious trait is not new to the 
literature (23) and confirms our own findings at 4 years (16).  
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Unexpectedly, non-smokers had the worse outcome in terms of cognitive decline. A possible 
protective effect of smoking on retaining cognitive function is difficult to interpret. Smoking is a 
well accepted risk factor for vascular dementia and mild cognitive impairment (24, 25), although a 
10-year follow up in Taiwan suggested that smoking could be protective (26). On the other hand, 
smoking is unrelated to depression and anxiety (27) and may protect from other neurodegenerative 
conditions, such as Parkinson’s disease, and nicotine may reduce toxicity of storage proteins, 
amyloid precursor and presenilin, in Alzheimer’s disease (28). However, one should consider the 
risk of exclusion bias resulting from higher mortality rate in patients who were older and smokers at 
baseline, as in our study. Recall bias from difficulty for demented patients to remember and declare 
their smoking status is unlikely because none in our study reached clinically relevant cognitive 
decline. 
Interestingly, HbA1c did not worsen over 8 years, whereas BMI and lipid profile even showed a 
trend to improve, possibly as a result of intensified pharmacological and support strategies and 
improved patient self-management. This appears in contrast with progressive worsening of beta-cell 
function and metabolic control, as reported in the UKPDS (29). However, all UKPDS patients were 
newly diagnosed while ours already had years of known diabetes duration at baseline. Attrition bias 
is unlikely because patients lost to follow up had clinical variables similar to those who remained in 
the study, apart from aging and smoking status in those who deceased. Data on non glucose 
lowering medication was not fully available from clinical records and this may limit interpretation 
of the reasons for this observation. 
Strengths of this study include a large outpatient population carefully followed for a long period of 
time and the use of standardized procedures to monitor clinical and psycho-cognitive variables. The 
study cohort was homogeneous and not contaminated by new patient enrolment during follow-up. 
The socioeconomic profile of the patients was investigated in relation to specific factors (age, 
gender, schooling, living alone), although direct data on income were unavailable.  
Limitations include the high number of dropouts but this is not unexpected, given the length of 
observation. Reduced observations may potentially limit the overall statistical power, but the 
number of patients still in the study was sufficient for meaningful multivariate analysis to be carried 
out. In addition, in insulin treated patients, psychological insulin resistance may reflect broader 
distress about diabetes and concerns about its treatment (19).  
Finally, the study population may have been too young at baseline to capture a significant cognitive 
impairment after 8 years. Indeed, we could not perform threshold analysis for MMSE due to 
absence of patients with scores below 20. Anyway, this study shows the complexity of the disease 
and emphasizes the existential fatigue that can afflict a person with type 2 diabetes. Recent studies 
report that family history correlates with increased body weight and diabetes in women and 
highlight the need to verify available options to treat depression and eating disorders, as well as the 
use of health-care resources, their cost-effectiveness and the problems posed by different cultural 
and health-care systems in people with type 2 diabetes (30-33).  
In conclusion, this study confirms that type 2 diabetes, on top of having an important clinical impact 
is a disease that may change the meaning of life. People with type 2 diabetes must constantly check 
their lifestyle habits and perform regular controls, and women in particular appear more fragile in 
the daily management of life with the disease (34). 
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13. Figure 1. Flow-chart of the patients enrolled in the study 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



11 
 

Table 1. Differences in time among variables per treatment group 
 

Categorical variables NIT (t 0) 
(n=249) 

NIT (t 8) 
(n=131) p-value 

NIT (t 0) 
(n=47) 

IT (t 8) 
 (n=47) p-value 

IT (t 0) 
(n=249) 

IT (t 8) 
(n=179) p-value 

Smoke (no/yes/former) 139/33/77 65/12/52 p=0.0074 25/6/16 21/4/22 0.05 124/24/101 81/15/81 NS 
Hypertension (yes/no) 52/197 128/3 p<0.0001 10/37 47/0 p<0.0001 34/215 175/4 p<0.0001 
Self glucose monitoring (no/ <once daily/  ≥once daily) 56/170/23 31/81/15 NS 7/34/6 2/10/33 p<0.0001 3/67/179 3/51/124 NS 
Foot ulcers (never/actual or former ulcers or amputation)  246/3 119/12 p=0.0009 47/0 42/5 p=0.0253 221/27 142/37 p<0.0001 
Retinopathy (no-mild/ moderate-severe or blindness) 208/24 98/33 p<0.0001 38/5 29/18 p=0.0005 142/103 63/115 p<0.0001 

Quantitative variables NIT (t 0) 
(n=249) 

NIT (t 8) 
(n=131) 

Mean difference 
t0 vs t8 

(CI95%) 
p-value 

NIT (t 0) 
(n=47) 

IT (t 8) 
 (n=47) 

Mean difference 
t0 vs t8 

 (CI95%) 
p-value 

IT (t 0) 
(n=249) 

IT (t 8) 
(n=179) 

Mean difference 
t0 vs t8 

(CI95%) 
p-value 

BMI (mean ±SD) 28.6 ± 5.4 27.2 ± 4.6 
0.8  

(0.4; 1.2) 
p<0.0001 

30.4 ± 6.9 31.0 ± 8.4 
-1.0  

(-1.9; -0.05) 
p=0.039 

28.2 ± 4.8 28.2 ± 5.2 
-0.06  

(-0.4; 0.3) 
NS 

Total cholesterol (mean ±SD, mg/dl, mmol/l) 
193.6 ± 36.2 

5.0 ± 0.9 
166.2 ± 35.2 

4.3 ± 0.9 

26.3  
(19.8; 32.9) 

0.7 
(0.5; 0.8) 
p<0.0001 

191.2 ± 39.4 
4.9 ± 1.0 

168.2 ±  40.4 
4.4 ± 1.0 

23.5  
(11.6; 35.5) 

0.6 
(0.3; 0.9) 
p=0.0003 

179.7 ± 36.0 
4.7 ± 0.9 

166.8 ± 39.1 
4.3 ± 1.0 

13.65  
(7.6; 19.7) 

0.3 
(0.2; 0.5) 
p<0.0001 

HDL cholesterol (mean ±SD, mg/dl, mmol/l) 48.1 ± 13.2 
1.2 ± 0.3 

54.0 ± 15.0 
1.4 ± 0.4 

-5.16  
(-6.9; -3.4) 

-0.13 
(-0.2; -0.09) 
p<0.0001 

45.2  ± 12.8 
1.2 ± 0.3 

50.5 ± 17.3 
1.3 ± 0.5 

-4.3  
(-7.5; -1.0) 

-0.1 
(-0.2; -0.02) 
p=0.0117 

49.5 ± 15.8 
1.3 ± 0.4 

51.4 ± 16.3 
1.3 ± 0.4 

-1.36  
(-3.1; 0.4) 

-0.04 
(-0.08; 0.03) 

NS 

Trygliceride (mean ±SD, mg/dl, mmol/l) 
148.9 ± 91.6 

1.7 ± 1.0 
116.6 ± 44.4 

1.9 ± 0.5 

27.1  
(15.7; 38.5) 

0.3 
(0.2; 0.4) 
p<0.0001 

165.4 ± 133.0 
1.9 ± 1.5 

143.0 ± 88.3 
1.6 ± 1.0 

20.6  
(-18.3; 59.4) 

0.2 
(-0.2; 0.7) 

NS 

150.4 ± 93.8 
1.7 ± 1.1 

137.3 ± 75.2 
1.6 ± 0.9 

8.56  
(-3.1; 20.2) 

0.1 
(-0.03; 0.2) 

NS 

Fasting glucose (mean ±SD, mg/dl, mmol/l) 151.0 ± 39.3 
8.4 ± 2.2 

139.2 ± 33.5 
7.7 ± 1.9 

7.0  
(0.2; 13.8) 

0.4 
(0.01; 0.8) 
p=0.043 

159.8 ± 44.6 
8.9 ± 2.5 

162.2 ± 72.7 
9.0 ± 4.0 

-2.38  
(-26.2; 21.5) 

-0.1 
(-1.5; 1.2) 

NS 

173.6 ± 67.4 
9.6 ± 3.7 

162.1 ± 56.8 
9.0 ± 3.2 

5.38  
(-6.3; 17.1) 

0.3 
(-0.4; 1.0) 

NS 

HbA1c (mmol/mol, %  total Hb) 62.3 ± 13.4 
7.8 ± 1.2 

56.9 ± 10.3 
7.4 ± 0.9 

2.0 
(-0.17; 4.2) 

0.18  
(-0.02; 0.4) 

NS 

70.5 ± 13.1 
8.6 ± 1.2 

70.1 ± 19.5 
8.6 ± 1.8 

0.35  
(-5.3; 5.9) 

0.03  
(-0.5; 0.5) 

NS 

68.9 ± 16.2 
8.5 ± 1.5 

65.4 ± 12.9 
8.1 ± 1.2 

2.03 
(-0.21; 4.3) 

0.19  
(-0.02; 0.4) 

NS 

Depression (means ± SD) 39.7 ± 8.3 38.8 ± 7.9 
0.01  

(-1.2; 1.2) 
NS 

39.9 ± 9.0 39.2 ± 8.4 
0.2  

(-2.6; 3.0) 
NS 

37.5 ± 9.3 39.4 ± 9.5 
-5.0  

(-6.5; -3.5) 
p<0.0001 

Anxiety (means ± SD) 35.9 ± 8.7 36.1 ± 7.6 
-0.5  

(-1.9; 0.8) 
NS 

35.5 ± 9.8 36.1 ± 7.8 
-1.2  

(-3.9; 1.5) 
NS 

36.2 ± 8.3 36.5 ± 9.5 
-2.4  

(-3.6; -1.2) 
p=0.0001 

MMSE (means ± SD) 25.1 ± 3.4 25.5 ± 3.6 
-0.3  

(-1.1; 0.6) 
NS 

25.2 ± 4.0 24.5 ± 2.5 
0.7  

(-0.5; 1.9)  
NS 

24.6 ± 3.2 24.5 ± 3.7 
0.6  

(-0.02; 1.1)  
NS 

 
t0 = Baseline; t8 = Final;  NIT = Not on Insulin Treatment; IT = Insulin Treatment;  
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Table 2. Univariate threshold analysis for depression and anxiety 
Analyses of psychological variables as outcomes were conducted for scores above/below a predefined cutoff threshold; for 
MMSE, threshold analysis was not performed due to absence of patients below the predefined score of 20 points, that is, no 
patients with cognitive impairment. Threshold outcome analysis accounts for specific values of continuous putative 
predictors, and for frequencies of categorical putative predictors.  

Quantitative predictors 
Depression 

(<60 points vs ≥ 60) 

Mean diff. 
(CI95%) 
p-value 

Anxiety 
(<60 points vs ≥ 60) 

Mean diff. 
(CI95%) 
p-value 

Age (years, mean ± SD) 65.9±7.2 vs 72.3±3.3 
-6.4 

(-12.2; -0.6) 
0.0311 

66.1±7.2 vs 
62.5±9.3 

3.6 
(-3.5;10.8) 

0.3179 

Disease duration (years, 
mean ± SD) 

16.4±7.9 vs 23.3±9.0 
-7.0 

(-13.4;-0.5) 
0.0344 

16.4±7.9 vs 
22.0±14.8 

-5.5 
(-13.5; 2.4) 

0.1675 

LDL cholesterol (mg/dl, 
mmol/l, mean ± SD) 

109.4±33.0 vs 81.1±22.3 
2.8±0.9 vs 2.1±0.6 

28.3 
(1.6; 55.0) 

0.7 
(0.04; 1.4) 

0.0380 

109.0±33.0 vs 
92.3±32.3 

2.8±0.9 vs 2.4±0.8 

16.7 
(-16.1; 49.5) 

0.4 
(-0.4; 1.3) 

0.3164 

HDL cholesterol (mg/dl, 
mmol/l, mean ± SD) 

47.9±14.1 vs 58.0±25.2 
1.2±0.4 vs 1.5±0.7 

-10.2 
(-21.9; 1.6) 

-0.3 
(-0.6; 0.04) 

0.0901 

48.1±14.6 vs 
47.3±11.9 

1.2±0.4 vs 1.2±0.3 

0.9 
(-13.6; 15.3) 

0.02 
(-0.4; 0.4) 

0.9078 

Trygliceride  (mg/dl, mmol/l, 
mean ± SD) 

146.4±89.8 vs 149.2±88.6 
1.7±1.0 vs 1.7±1.0 

-2.8 
(-75.8; 70.3) 

-0.03 
(-0.9; 0.8) 

0.9403 

146.2±90.1 vs 
161.5±49.5 

1.7±1.0 vs 1.8±0.6 

-15.3 
(-104.4; 73.8) 

-0.2 
(-1.2; 0.8) 

0.7357 

BMI   
(Kg/m2, mean ± SD) 

28.2±4.8 vs 27.6±7.3 
0.52 

(-3.4; 4.5) 
0.7948 

28.0±4.7 vs  
34.6±9.2 

-6.6 
(-11.3; -1.8) 

0.0068 

Categorical predictors 
Depression 

(<60 points vs ≥ 60) p-value 
Anxiety 

(<60 points vs ≥ 60) p-value 

Gender (F/M frequencies) 108/148 vs 3/3 0.700 108/150 vs 3/1 0.314 

Schooling (low school/high 
school frequencies) 

185/70 vs 6/0 0.196 187/70 vs 4/0 0.576 

Smoke (no/active/former 
frequencies) 

128/29/99 vs 4/0/2 0.593 128/29/101 vs 4/0/0 0.228 
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Table 3. Univariate analysis for depression, anxiety and MMSE as continuous outcomes 
Continuous outcome analysis accounts for specific scores in categorical putative predictors. 
 

 Depression 
(continuous) p-value 

Anxiety 
(continuous) p-value 

MMSE 
(continuous) p-value 

Gender (F/M 
mean scores for 
continuous 
outcomes) 

42.5±8.4/ 
36.6±8.1 <0.0001 

39.3±9.7/ 
34.1±6.8 <0.0001 

24.4±3.9/ 
25.2±3.3 

0.0670 

Schooling (low 
school/high 
school mean 
scores for 
continuous 
outcomes) 

40.0±9.1/ 
36.7±7.0 0.0070 

37.2±8.9/ 
33.7±6.8 0.0025 

24.7±3.6/ 
25.3±3.5 

0.2520 

Smoke 
(no/active/former 
mean scores for 
continuous 
outcomes) 

40.2±9.0/ 
35.6±8.6/ 
38.6±7.9 

0.025 
for never 
vs active 
smokers 

37.9±9.4/ 
32.3±5.7/ 
35.3±7.3 

0.004 
for never 
vs active 
smokers 

24.2±4.1/ 
25.1±2.7/ 
25.7±2.8 

0.005 
for never  
vs former 
smokers 
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Table 4. Multivariate analysis 
Relevant results from 3 linear regression models, one for each outcome –depression, anxiety and MMSE, where the 
difference between final score and baseline is the dependent variable, and the relevant score at baseline, gender, 
schooling, disease duration, changes in therapy between  baseline and 8 years and smoking habit are the independent 
variables.  
 
 ∆ Depression p-value ∆ Anxiety p-value ∆ MMSE^ p-value 
Treatment (baseline-8 yrs later) 

NIT-NIT  
NIT-IT  

IT-IT  

 
Reference 

0.13 
2.31 

 
-- 

0.919 
0.033 

 
Reference 

0.18 
0.69 

 
-- 

0.880 
0.474 

 
Reference 

-0.96 
-1.27 

 
-- 

0.135 
0.010 

 
Gender  

F 
M 

 
 

Reference 
-2.40 

 
 

-- 
0.037 

 
 

Reference 
-0.58 

 
 

-- 
0.576 

 
 

Reference 
-0.43 

 
 

-- 
0.408 

 
Disease duration (per year) 

 
0.12 

 
0.046 

 
0.12 

 
0.027 

 
-0.01 

 
0.725 

 
Smoking habit 

Never 
Active 
Former 

 
 

Reference 
-1.19 
0.61 

 
 

-- 
0.440 
0.586 

 
 

Reference 
-2.22 
-1.26 

 
 

-- 
0.120 
0.219 

 
 

Reference 
1.43 
1.76 

 
 

-- 
0.055 
0.001 

 
^ For the MMSE regression model the differences between 8 years and baseline for BMI and  HbA1c were also included as 
covariates.  


