


















































Vildagliptin is common ly used as second or 
third-line treatment when other medications 
were not adequate to achieve good glycaemic 
control, indicating that hard-to-treat diabetes 
might increase the risk for depression. This 
was reflected strongly when investigating the 
subjective and objective glucose control, whereby 
subjects were asked to rate their usual glucose 
control and to quote their 2-hour post-prandial 
glucose finger pinprick test. The prevalence of 
depressive symptoms was higher in patnents with 
poor glycaemic control. These results were in 
concordance with other studies which showed 
that uncontrolled diabetes was associated with a 
higher prevalence of depressive symptoms (Roy 
and Lloyd, 2012; Salinero-Fort, et al. 2018). Table 
4 gives a more detailed review of these results. 

Study strengths 
The pilot study carried out helped to fine-tune 
the questionnaire and pre-empt problems prior 
to the main study. The large sample of 400 
participants chosen from the three main health 
centres helped ensure that there was a good 
cross-sectional representation of the population, 
while the validated PHIQ-9 questionnaire used 
allowed comparison with other studies in the 
literature. 

Study limitations 
When comparing the outcome of this study 
with other studies, the different methodologies 
utilized and limitations must be taken into 
consideration (Roy and Lloyd, 2012). Some of 
the limitations of this study include self-report 
and response bias, both of which depend on 
the subjects answering the questions honestly, 
and the Hawthorne effect, as the questionnaire 
was carried out in a waiting area with most 
subjects asking for the questions to be read out 
to them. Furthermore, recall bias needs to be 
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considered in questions requiring remembering 
certain information, while subjective questions 
depended on the subjects' interpretation of the 
question. Moreover, due to time and resource 
constraints, peripheral clinics and Gozo were 
excluded from the study, and convenience 
sampling was used. 

CONCLUSION 
Th is study determined the prevalence of 
depression in the local type 2 diabetic patients 
and those factors strongly associated with 
development of depressive symptoms. 

Increasing awareness of both health care 
professionals and the general population about 
depression and the risks it imposes on diabetic 
patients should be the first step so that effective 
action could be implemented. Furthermore, local 
structured guidelines can help to screen diabetic 
pat ients for depression. These recommendations 
can help to serve as guidance for GPs and other 
clinicians, policy makers, public health educators 
and researchers to improve the management of 
diabetic patients with depression. 
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Table 1: Overview of participants' characteristics according to gender 

Variable 
Total Males Females 

p-value 
N=400 N=216 N=184 

DEMOGRAPHIC INFORMATION 

Mean of Age (S.D; 69.0 (8.80; 68.4 (8.98; 67.2- 69.7 (8.54; 
0.150** 

95% C.I.) 68.13-69.86) 69.61) 68.44-70.92) 

Age N{%) 0.126 

<65 years 115 (28.7%) 69 (60.0%) 46 (40.0%) 

>/= 65 years 285 (71.3%) 147 (51.6%) 138 (48.4%) 

Nationality N(%) 0.312* 

Maltes,e 391 (97.8%) 213 (54.5%) 176 (45.5%) 

Other 9 (2.3%) 3 (33.6%) 6 (66.7%) 

Marital Status N(%) <0.001* 

Single 39 (9.8%) 22 (56.4%) 17 (43.6%) 

Married 283 (70.8%) 66 (58.7%) 117 (41.3%) 

Separated 15 (3.8%) 11 (73.3%) 4 (26.7%) 

Divorced 7 (1.8%) 3 (42.9%) 4 (57.1%) 

Widowed 56 (14.0%) 14 (25.0%) 42 (75.0%) 

SOCIOECONOMIC STATUS 

Level of Education N(%) <0.001* 

Up to Primary School 188 (47.0%) 82 (43.6%) 106 (56.4%) 

Secondary School 152 (38.0%) 90 (59.2%) 62 (40.8%) 

Tertiary Education 56 (14.0%) 41 (73.2%) 15 (26.8%) 

Post-Tertiary 
4 (1.0%) 3 (75.0%) 1 (25.0%) 

Education 

Employment Status N(%) <0.001 

Currently Working 41 (10.3%) 27 (65.9%) 14 (34.1%) 

Work at home/Depend 
on social benefits/ 86 (21.5%) 18(20.9%) 68 (79.1%) 
Don't Work 

Retired 273 (68.3%) 171 (62.6%) 102 (37.4%) 

Monthly Income N(%) *0.066 

<€800 331 (82.8%) 170 (51.4%) 161 (48.6%) 

€800-€1500 56 (14.0%) 38 (67.9%) 18 (32.1%) 

€1500 - €2500 12 (3.0%) 7 (58.3%) 5 (41.7%) 

> €2500 1 (0.3%) 1 (100.0%) 0 (0.0%) 

Region N(%) 0.908 

North 123 (30.8%) 66 (53.7%) 57 (46.3%) 

Central 150 (37.5%) 83 (55.3%) 67 (44.7%) 

South 127 (31.8%) 6 (52.8%) 60 (47.2%) 

GENERAL HEAL TH 

Smoking N(%) <0.001 

Never Smoked 220 (55%) 85 (38.6%) 135 (61.4%) 
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Variable 
Total Males Females 

p-value 
N=400 N=216 N=184 

Ex-Smoker 135 (33.8%) 94(69.6%) 41 (30.4%) 

Currently Smoking 45 (11.3%) 37 (82.2%) 8 (17.8%) 

Weight N(%) 0.213 

Not Obese 168 (42%) 95 (56.5%) 73 (43.5%) 

Obese 193 (48.3%) 105 (54.4%) 88 (45.6%) 

Morbidly Obese 39 (9.8%) 16 (41.0%) 23 (59.0%) 

Family History N(%) 0.714 

Type 2 Diabetes 319 (65.6%) 170 (53.3%) 149 (46.7%) 0.573 

Depression 96 (19.8%) 49(51.0%) 47 (49.0%) 0.505 

None 71 (14.6%) 42 (59.2%) 29 (40.8%) 0.337 

DISEASE CHARACTERISTICS 

Years w ith diabetes N(%) 0.943 

<5 years 108 (27.0%) 60 (55.6%) 48 (44.4%) 

5-10 years 107 (26.8%) 59 (55.1%) 48 (44.9%) 

10-15 years 91 (22.0%) 47 (51 .6%) 44(48.4%) 

>15 years 94 (23.5%) 50 (53.2%) 44 (46.8%) 

Medication Use N(%) 0.530 

Metformin 363 (59.7%) 201 (55.7%) 160 (44.3%) 0.057 

Gliclazide 171 (28.1%) 91 (52.6%) 82 (47.4%) 0.703 

Insulin 37 (6.1%) 17 (45.9%) 20 (54.1%) 0.302 

Vildagliptin 37 (6.1 %) 17 (45.9%) 20 (54.1%) 0.302 

Compliance N(%) 0.137 

Always took 
322 (80.5%) 168 (52.2%) 154 (47.8%) 

medication 

Sometimes forgot 78 (19.5%) 48(61.5%) 30 (38.5%) 

Never took medication 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Subjective Diabetic Control N(%) 0.963* 

Very Good 36 (9.0%) 20 (55.6%) 16 (44.4%) 

Good 244(61.0%) 129 (52.9%) 115 (47.1%) 

Could be Better 111 (27.8%) 62 (55.9%) 49 (44.1%) 

Not Controlled 9 (2.3%) 5 (55.6%) 4 (44.4%) 

Objective Diabetic Cont rol N(%) 0.877 

<10 mmol/L 257 (64.3%) 139 (54.1%) 118 (45.9%) 

>/=1 O mmol/L 42 (10.5%) 24 (57.1 %) 18 (42.9%) 

Don't remember 101 (25.3%) 53 (52.5%) 48 (47.5%) 

Presence of Co-morbidities and Diabetic Complications N(%) 0.021 

Hypertension 299 (38.2%) 159 (53.2%) 140 (46.8%) 0.570 

Dyslipidaemia 278 (35.5%) 146 (52.5%) 132 (47.5%) 0.369 

Retinopathy 59 (7.5%) 36(61.0%) 23 (39.0%) 0.241 

Nephropathy 17 (2.2%) 8 (47.1%) 9 (52.9%) 0.557 

Neuropathy 12 (1.5%) 9 (75.0%) 3 (25.0%) 0.138 

Heart Disease 70 (9.0%) 51 (72.9%) 19 (27.1%) <0.001 
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Variable 
Total Males Females 

p-value N=400 N=216 N=184 

CVAorTIA 18 (2.3%) 12 (66.7%) 6 (33.3%) 0.270 

No Complications 29 (3.7%) 16 (55.2%) 13 (44.8%) 0.895 

DEPRESSION STATUS 
Presence/Absence of Depression N (%) 0.004 

No Depression 281 (70.3%) 165 (58.7%) 116(41.3%) 

Have Depression 119 (29.7%) 51 (42.9%) 68 (57.1%) 

Depression Category according to PHQ-9 N (o/o) 0.017* 

No Depression 281 (70.3%) 165 (58.7%) 116 (41.3%) 

Mild 81 (20.3%) 38 (46.9%) 43 (53.1%) 

Moderate 27 (6.8%) 10 (37.0%) 17 (63.0%) 

Moderately-Severe 9 (2.3%) 2 (22.2%) 7 (77.8%) 

Severe 2 (0.5%) 1 (50.0%) 1 (50.0%) 

*Fisher's Exact Test was used 

**Independent Sample t-test was used 

Table 2: Demographic information according to the presence of depression 

Variable Without Depression n= 281 With Depression n=119 p-value 
Mean of Age 69.72; 67.27; 

0.011 ** 
(S.D; 9So/o C.I.) (8.62; 68.71 - 70.73) (9.00; 65.63-6.90) 

Age N{o/o) 0.009 

<65 years 70 (24.9%) 45 (39.1%) 

>/= 65 years 211 (75.1%) 74(26.0%) 

Gender N(o/o) 0.004 

Male 165 (76.4%) 51 (23.6%) 

Female 116 (63.0%) 68 (37.0%) 

Nationality N(o/o) 1.00* 

Maltese 274(70.1%) 117 (29.9%) 

Other 7 (77.8%) 2 (22.2%) 

Marital Status N(o/o) 0.119* 

Single 33 (84.6%) 6 (15.4%) 

Married 199 (70.3%) 84(29.7%) 

Separated 8 (53.3%) 7 (46.7%) 

Divorced 5 (71.4%) 2 (28.6%) 

Widowed 36 (64.3%) 20 (35.7%) 

* Fisher's Exact Test was used due to small numbers 

** Independent Samples t-test was used to calculate the p-values to assess any significant difference between 

the mean of age of those not depressed and those depressed 
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Table 3: Socioeconomic status and general health characteristics according to the 
presence of depression 

Variable 
Without Depression With Depression 

p-value n= 281 n=119 
Level of Education N(%} 0.013* 

Up to Primary School 123 (65.4%) 65 (34.6%) 

Secondary School 106 (69.7%) 46 (30.3%) 

Tertiary Education 48 (85.7%) 8 (14.3%) 

Post-Tertiary Educatioin 4(100%) 0 (0%) 

Employment Status N(o/o} 0.010 

Currently Working 31 (75.6%) 10 (24.4%) 

Work at home/Depend on social 49 (57.0%) 37 (43.0%) 
benefits/ Don't Work 

Retired 201 (73.6%) 72 (26.4%) 

Monthly Income N(o/o} 0.080* 

<€800 224 (67.7%) 107 (32.3%) 

€800 - €1500 46(82.1 %) 10 (17.9%) 

€1500 - €2500 10 (83.3%) 216.7%) 

> €2500 1 (100%) 0 (0%) 

Region N(%} 0.807 

North 85 (69.1 %) 38 (30.9%) 

Central 104 (69.3%) 46 (30.7%) 

South 92 (72.4%) 35 (27.6%) 

Smoking N(%} 0.609 

Never Smoked 159 (72.3%) 61 (27.7%) 

Ex-Smoker 92 (68.1 %) 43 (31.9%) 

Currently Smoking 30 (66.7%) 15 (33.3%) 

Weight N(o/o} 0.001 

Not Obese 133 (79.2%) 35 (20.8%) 

Obese 127 (65.8%) 66 (34.2%) 

Morbidly Obese 21 (53.8%) 18 (46.2%) 

Family History N(%} 0.016 

Type 2 Diabetes 224 (70.2%) 95 (29.8%) 0.979 

Depression 53 (55.2%) 43 (44.8%) <0.001 

None 51 (71.8%) 20 (28.2%) 0.748 

* Fisher's Exact Test was used due to small numbers 

30 VOLUME 08 l~UE 01JUNE2019 Tihe journal of the Malta College of Family Doctors 



Table 4: Disease characteristics of participants according to the presence of depression 

Variable Without Depression With Depression p-value 
n= 281 n=119 

Years with diabetes N(%) 0.826 

<5 years 80 (74.1 %) 28 (25.9%) 

5-10 years 78 (72.9%) 29 (27.1%) 

10-15 years 58 (63.7%) 33 (36.3%) 

>15 years 65 (69.1%) 29 (30.9%) 

Medication Use N(%) 0.074 

Metformin 254(70.4%) 107 (29.6%) 0.804 

Gliclazide 113 (65.3%) 60 (34.7%) 0.051 

Insulin 21 (56.8%) 16 (43.2%) 0.059 

Vildagliptin 20 (54.1%) 17 (45.9%) 0.024 

Compliance N(%) 0.826 

Always took medication 227 (70.5%) 95 (29.5%) 

Sometimes forgot 54 (69.2%) 24 (30.8%) 

Never took medication 0 (0.0%) 0 (0.0%) 

Subjective Diabetic Control N(%) <0.001 

Very Good 27 (75.0%) 9 (25.0%) 

Good 190 (77.9%) 54 (22.1 %) 

Could be Better 58 (52.3%) 53 (47.7%) 

Not Controlled 6 (66.7%) 3 (33.3%) 

Objective Diabetic Control N(%) 0.002 

<10 mmol/L 192 (74.7%) 65 (25.3%) 

>/=1 o mmol/L 20 (47.6%) 22 (52.4%) 

Don't remember 69 (68.3%) 32 (31.7%) 

Presence of Co-morbidities and Diabetic Complications N(%) 0.303 

Hypertension 207 (69.2%) 92 (30.8%) 0.443 

Dyslipidaemia 183 (65.8%) 95 (34.2 %) 0.003 

Retinopathy 35 (59.3%) 24 (40.7%) 0.047 

Nephropathy 9 (52.9%) 8 (47.1%) 0.111 

Neuropathy 6 (50.0%) 6 (50.0%) 0.119 

Heart Disease 40 (57.1%) 30 (42.9%) 0.008 

CVAor TIA 11(61.1%) 7 (38.9%) 0.385 

No Complications 23 (79.3%) 6 (20.7%) 0.268 
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Table 5: The p-values for the Kruskal-Wallis and Chi-square tests comparing the mean 
Depression Score, the PHQ-9 depression categories and the Presence of Depression 
against No Depression 

PHQ-9 PHQ-9 
Presence of 

Factor 
Mean Depression Depression 

Depression 
Scores Categor ies 

(Chi-Squared Test) 
(Kruskal-Wallis Test) (Chi-Squared Test) 

Gender <0.001 0.027 0.004 

Age 0.04 0.027 0.009 

Nationality 0.169 0.915 0.617 

Region 0.590 0.006 0.807 

Marital status 0.484 0.387 0.143 

Highest level of 
0.025 0.49 0.017 

education attended 

Employment status 0.001 0.05 0.010 

Financial status 0.183 0.592 0.100 

Smoking 0.509 0.348 0.609 

Weight <0.001 0.007 0.001 

Family history of 
type 2 diabetes and 0.005 <0.001 0.003 
depression 

Years with type 2 
0.39 0.587 0.826 

diabetes 

Medication in use 0.081 0.059 0.074 

Medication 
0.794 0.806 0.826 

compliance 

Subjective diabetic 
<0.001 <0.001 <0.001 

control 

Objective diabetic 
0.001 0.012 0.002 

control 

Co-morbidities and 
0.070 0 .. 914 0.303 

complications 
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