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Introduction

Diabetes mellitus usually results in diabetic foot ulcers (DFUs), 
which pose subsequent disruptions in the patients’ daily lives.[1,2] 
Regardless of  financial status and location, it is associated to 
amputation and life‑threatening consequences.[3,4] Additionally, 

DFU management places a significant financial burden on the 
health‑care systems of  every nation in the world. Ancillary costs 
are mostly related to lost revenue brought on by impairment and 
untimely deaths.[5,6]

Unquantifiable costs including pain, distress, loss, and emotional 
load, particularly anxiety and depression, are also linked to 
DFUs and have a negative impact on patients’ living quality.[7,8] 
Additionally, the psychological strain that DFU bears is attributed 
to a number of  factors, including physical limitations and 
problems in daily life, heavy reliance on others, the potential of  
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losing a limb, increased hospital care necessities, and the loss of  
independence that comes with the disease.[9,10]

It is not uncommon for diabetic foot patients to experience 
both depression and anxiety, and several previous researches 
emphasized how each one contributes to the other.[1,4,7‑11] 
Depression raises the incidence of  diabetic complications, slows 
the healing of  wounds, and triples the chance of  death within 
18 months of  developing a first foot ulcer in people with diabetes 
mellitus.[12] The fact that depression is linked to a higher likelihood 
of  developing DFU compared to persons with diabetes and no 
depression is notable. Depression may come as a reaction to 
DFU foot ulceration.[12‑16]

The prevalence rates of  depression and anxiety among diabetic 
patients with DFUs varied from one study to the other. In a 
study conducted among Jordanian patients with DFUs, the 
incidence of  depression according to the 9‑item Patient Health 
Questionnaire (PHQ‑9) scale was 82.9% with mild, moderate, 
moderately severe, and severe consisting of  25%, 25.5%, 18.5%, 
and 13.9% of  the population studied, respectively.[17] Another 
study showed that the 1‑, 3‑, and 5‑year incidence rates of  
depression were 10.1%, 20.4%, and 29.5%, respectively, in the 
limb‑saving group and 4.5%, 8.2%, and 11.5%, respectively, in the 
amputation group.[8] Furthermore, a study that used the Hospital 
Anxiety and Depression Scale  (HADS) to assess the level of  
anxiety and depression among diabetic foot patients found that 
37.5% of  the 120 patients in the studied sample have moderate 
anxiety, and 36.6% of  the study participants have moderate 
depression. Contingency correlation analysis showed that anxiety 
and depression have a significant correlation with the number of  
hospital admissions, duration of  current admission, and previous 
amputation.[18] In Saudi Arabia, a study showed the prevalence 
rate of  anxiety was 37.7% and that of  depression was 39.6%,[11] 
whereas another study showed a prevalence of  19.6% and 24.9% 
for anxiety and depression, respectively.[19]

To the best of  our knowledge, there is still a dearth of  information 
on the effects of  anxiety and perceived social support on 
depression in DFU patients. In order to better understand the 
levels of  depression, anxiety, and felt social support in DFU, 
the risk factors for developing depression, as well as the effects 
of  anxiety and perceived social support on depression, this 
cross‑sectional study set out to investigate these topics.

This study’s findings are highly pertinent to the practice of  primary 
care physicians, who are often the first point of  contact for diabetic 
patients. By understanding the high prevalence and risk factors 
associated with depression among patients with diabetic foot 
ulcers, primary care physicians can better identify and manage these 
comorbid conditions early. Integrating mental health assessments, 
such as the PHQ‑9, into routine diabetes care allows for timely 
interventions that can mitigate the adverse effects of  depression 
on wound healing and overall health outcomes.[8,18,20] Additionally, 
primary care physicians can play a crucial role in educating patients 
about the psychological impacts of  DFU, promoting preventive 

measures, and coordinating multidisciplinary care that includes 
mental health support and social services. This holistic approach 
not only improves the quality of  life for patients but also reduces 
the burden on healthcare systems by preventing complications 
and hospitalizations.

Methods

We conducted a cross‑sectional study using a structured 
questionnaire that was self‑reported by patients with DFU at 
the diabetic foot clinic, Diabetes Center, King Khalid University 
Hospital, King Saud University in Riyadh, Saudi Arabia. Adult 
patients aged 18  years old and above of  both genders were 
invited to participate in the study. Patients were informed of  the 
purpose of  the study, and informed consent was secured from 
each patient. Patients aged less than 18 years old and those who 
were not willing to participate were excluded from the study.

Sample size was calculated based on the formula: sample 
size  =  Z1‑α/2 

2 p  (1‑p)/d2, where Z1‒a/2 is standard normal 
variate [at 5% type 1 error (P < 0.05) or 1% type 1 error (P < 0.01)], 
p is the expected proportion in population, and d is the 
absolute error or precision. Using a standard normal variate at 
5% (i.e. 1.96), an expected proportion of  5% (very few patients 
attending the clinic), and a precision of  5%, the calculated sample 
size was 75 patients.

The sociodemographic and medical information of  the 
patients would be included in the questionnaire. PHQ‑9 was 
used to evaluate depressive symptoms (PHQ‑9). The PHQ is 
a self‑report tool that was based on the DSM‑IV criteria for 
depressive episodes from the American Psychiatric Association 
and offered both a diagnosis of  major depressive syndrome and 
a continuous severity score.[21] Participants rated how frequently 
they have had depressive thoughts or feelings over the past 
2 weeks. The scale ranged from 0 (not at all) to 3 (nearly every 
day) for an overall score between 0 and 27. In general medical 
outpatients and among those with diabetes, validation studies 
have demonstrated excellent agreement between the self‑report 
PHQ and a clinician‑structured interview. The PHQ‑9 score was 
summed up and interpreted as 0 (no depression), 1–9 (minimal 
to mild depression), and ≥10 (moderate to severe depression).[21]

The Statistical Package for Social Sciences (SPSS) version 26.0 
was used to examine the data  (IBM‑SPSS Inc., Armonk, 
New York, USA). Significant differences in the proportion and 
test of  associations were determined using the Chi‑square test 
and Fisher exact test. Logistic regression analysis was done 
to determine the factors associated with increased risk for 
depression. Statistical significance was determined by a P value 
of  less than 0.05.

Institutional approval to conduct the study was obtained from 
the Institutional Review Board of  King Saud university in Riyadh, 
Saudi Arabia (IRB no. E‑23‑7579). In addition, patients’ consent 
was approved before the recruitment process.
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Results

A total of  75 patients were recruited in this study. As shown in 
Table 1, the demographic profile of  75 diabetic patients with 
DFUs indicates that a majority were male (74.7%), with 44.0% 
being over 60 years old. Most patients had type II diabetes (80.0%) 
and less than a college education (72.0%). Employment status 
was nearly evenly split, with 44.0% employed and 56.0% 
unemployed. The duration of  diabetes was predominantly 
over 10 years (84.0%). Treatment methods varied, with 13.3% 
on oral hypoglycemic drugs, 32.0% on insulin injections, and 
54.7% on a combination of  both [Table 1].

The HbA1c levels were higher than 7% in 69.4% of  patients. 
A history of  smoking was reported by 34.7%, and 69.3% had a 
previous history of  DFUs. Regarding the duration of  the current 
DFU, 69.3% had it for less than 1 year, while 17.3% had it for 

1–3 years, and 13.3% for more than 3 years. Only 17.3% reported 
using antidepressant medication [Table 1].

A larger proportion of  the patients responded that they have not 
at all experienced little interest or pleasure in doing things (n = 38, 
50.7%), feeling down, depressed, or hopeless (n = 33, 44.0%); 
trouble falling asleep or sleeping too much (n = 33, 44.0%); poor 
appetite or overeating (n = 40, 53.3%); feeling guilty or bad about 
themselves (n = 50, 66.7%); trouble with concentration (n = 38, 
50.7%); moving or speaking slowly or opposite (n = 45, 60.0%); 
and have not at all experienced suicidal thoughts or harming 
self  (n = 61, 81.3%) [Table 2].

The proportion of  patients who felt down, depressed, and 
hopeless was significantly higher among patients who had 
less than a college degree holder compared to those who had 
a bachelor’s degree or more  (63.0% vs 38.1%, P  =  0.046). 
Suicidal thoughts or harming the self  was more prevalent among 
patients at the age group of  30–60 (21.4% vs 15.2% of  patients 
aged >60 years), among females (21.1% vs 17.9% males), among 
patients who had less than a college degree holder (22.2% vs 
9.5%), and among those who were employed (21.2% vs 16.7%), 
although the differences in the proportion did not reach statistical 
significance (P > 0.05) [Table 3].

There were no significant differences in the proportion in 
the responses according to duration of  diabetes and blood 
sugar control  (P  >  0.05). A  higher proportion of  smokers 
significantly reported trouble in concentration compared to 
nonsmokers (73.1% vs 36.7%, P = 0.003). Patients who had DFU 
for more than 1 year posted a higher proportion of  moving or 
speaking slowly compared to those who had DFU for less than 
a year (56.5% vs 32.7%, P = 0.046). The proportion of  suicidal 
thoughts was significantly higher among smokers compared 
to nonsmokers (34.6% vs 12.2%, P = 0.048) as well as among 
patients who had DFU for more than a year (34.8% vs 11.5%, 
P = 0.022) [Table 4].

The prevalence of  depression among our patients was 
46.7% (35 patients), and 40 (53.3%) had no depression. Patients 
who had DFU for more than 1 year had a higher proportion 
of  moderate to severe depression (P = 0.045). There were no 
significant differences in the proportion of  patients who had 
depression according to age groups (P = 0.456), gender (P = 0.095), 
level of  education (P = 0.145), employment (P = 0.514), type 
of  diabetes  (P  =  0.561), duration of  diabetes  (P  =  0.704), 
level of  HbA1c (P = 0.525), smoking history (P = 0.163), and 
previous history of  DFU (P = 0.713). Binary logistic regression 
analysis showed that patients who had DFU for more than 
1  year were 3  times more at risk to have moderate to severe 
depression (P = 0.035) [Table 5].

Discussion

The high prevalence of  depression among patients with DFU 
is of  significant concern to primary care providers and family 

Table 1: Demographic profile of 75 diabetic patients with 
DFU

Characteristics n (%)
Gender

Male
Female

56 (74.7%)
19 (25.3%)

Age groups
18–60 years old
>60 years old

42 (56.0%)
33 (44.0%)

Diabetes type
Type I
Type II

15 (20.0%)
60 (80.0%)

Level of  education
Less than a college education
College degree or more

54 (72.0%)
21 (28.0%)

Employment
Employed
Unemployed

33 (44.0%)
42 (56.0%)

Duration of  diabetes
<5 years
5–10 years
>10 years 

2 (2.7%)
10 (13.3%)
63 (84.0%)

Treatment of  diabetes
Oral hypoglycemic drugs
Insulin injections
Mixed oral and insulin

10 (13.3%)
24 (32.0%)
41 (54.7%)

HbA1c level
<7%
7% and more

23 (30.6%)
52 (69.4%)

Smoking history
Yes
No

26 (34.7%)
49 (65.3%)

Previous history of  DFU
Yes
No

52 (69.3%)
23 (30.7%)

Duration of  current DFU
<1 year
1–3 years
>3 years

52 (69.3%)
13 (17.3%)
10 (13.3%)

History of  antidepressant medication use
Yes
No

13 (17.3%)
62 (82.7%)
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physicians, who are often at the forefront of  managing chronic 
conditions like diabetes. Understanding the interplay between 
DFU and mental health is critical as it impacts not only the 

physical outcomes but also the overall well‑being of  patients. 
By incorporating regular mental health screenings and holistic 
management plans, primary care physicians can better address the 

Table 2: Responses of all 75 patients to the PHQ‑9 questions
PHQ‑9 questions: Over the past 2 weeks, how often you have 
experienced:

Not at all Several 
days only

More than half  
of  the days

Everyday

Little interest or pleasure in doing things 38 (50.7%) 22 (29.3%) 9 (12.0%) 6 (8.0%)
Feeling down, depressed, or hopeless 33 (44.0%) 27 (36.0%) 10 (13.3%) 5 (6.7%)
Trouble falling or staying asleep or sleeping too much 33 (44.0%) 13 (17.3%) 16 (21.3%) 13 (17.3%)
Feeling tired or having little energy 22 (29.3%) 27 (36.0%) 11 (14.7%) 15 (20.0%)
Poor appetite or overeating 40 (53.3%) 11 (14.7%) 12 (16.0%) 12 (16.0%)
Feeling guilty or bad about yourself 50 (66.7%) 15 (20.0%) 5 (6.7%) 5 (6.7%)
Trouble with concentration 38 (50.7%) 21 (28.0%) 8 (10.7%) 8 (10.7%)
Moving or speaking slowly or the opposite being restless and move a lot 45 (60.0%) 12 (16.0%) 9 (12.0%) 9 (12.0%)
Suicidal thoughts or harming self 61 (81.3%) 8 (10.7%) 2 (2.7%) 4 (5.3%)

Table 3: Proportion of responses to questions according to age groups, gender, educational level, and employment 
among 75 patients with DFU

PHQ‑9 questions: Over the past 
2 weeks, how often you have 
experienced:

Age groups Gender Education level Employment
30‑60 
n=42

>60 n=33 Male 
n=56

Female 
n=19

< college 
n=54

Bachelor degree 
and more n=21

Employed 
n=33

Unemployed 
n=42

Little interest or pleasure in doing things
Yes
No

20 (47.6%)
22 (54.2%)

17 (51.5%)
16 (48.5%)

25 (44.6%)
31 (55.4%)

12 (63.2%)
7 (36.8%)

29 (53.7%)
25 (46.3%)

8 (38.1%)
13 (61.9%)

15 (45.5%)
18 (47.6%)

22 (52.4%)
20 (47.6%)

P=0.459 P=0.129 P=0.169 P=0.359
Feeling down, depressed or hopeless

Yes
No

22 (52.4%)
20 (47.6%)

20 (60.6%)
13 (39.4%)

29 (51.8%)
27 (48.2%)

13 (68.4%)
6 (31.6%)

34 (63.0%)
20 (37.0%)

8 (38.1%)
13 (61.9%)

20 (60.6%)
13 (39.4%)

22 (52.4%)
20 (47.6%)

P=0.317 P=0.160 P=0.046 P=0.317
Trouble falling or staying asleep or 
sleeping too much

Yes
No

23 (54.8%)
19 (45.2%)

19 (57.6%)
14 (42.4%)

29 (51.8%)
27 (48.2%)

13 (68.4%)
6 (31.6%)

31 (57.4%)
23 (42.6%)

11 (52.4%)
10 (47.6%)

17 (51.5%)
16 (48.5%)

25 (59.5%)
17 (40.5%)

P=0.497 P=0.160 P=0.445 P=0.323
Feeling tired or having little energy

Yes
No

28 (66.7%)
14 (33.3%)

25 (75.8%)
8 (24.2%)

37 (66.1%)
19 (33.9%)

16 (84.2%)
3 (15.8%)

39 (72.2%)
15 (27.8%)

14 (66.7%)
7 (33.3%)

23 (69.7%)
10 (30.3%)

30 (71.4%)
12 (28.6%)

P=0.275 P=0.111 P=0.417 P=0.535
Poor appetite or overeating

Yes
No

17 (40.5%)
25 (59.5%)

18 (54.5%)
15 (45.5%)

23 (41.1%)
33 (58.9%)

12 (63.2%)
7 (36.8%)

24 (44.4%)
30 (55.6%)

11 (52.4%)
10 (47.6%)

12 (36.4%)
21 (63.6%)

23 (54.8%)
19 (45.2%)

P=0.164 P=0.081 P=0.359 P=0.088
Feeling guilty or bad about yourself

Yes
No

16 (38.1%)
25 (61.9%)

9 (27.3%)
24 (72.7%)

16 (28.6%)
40 (71.4%)

9 (47.4%)
10 (52.6%)

17 (31.5%)
37 (68.5%)

8 (38.1%)
13 (61.9%)

13 (39.4%)
20 (60.6%)

12 (28.6%)
30 (71.4%)

P=0.230 P=0.112 P=0.388 P=0.229
Trouble with concentration

Yes
No

18 (42.9%)
24 (57.1%)

19 (57.6%)
14 (42.4%)

30 (53.6%)
26 (46.4%)

7 (36.8%)
12 (63.2%)

28 (51.9%)
26 (48.1%)

9 (42.9%)
12 (57.1%)

15 (45.5%)
18 (54.5%)

22 (52.4%)
20 (47.6%)

P=0.151 P=0.160 P=0.330 P=0.359
Moving or speaking slowly

Yes
No

16 (38.1%)
26 (61.9%)

14 (42.4%)
19 (57.6%)

19 (33.9%)
37 (66.1%)

11 (57.9%)
8 (42.1%)

22 (40.7%)
32 (59.3%)

8 (38.1%)
13 (61.9%)

11 (33.3%)
22 (66.7%)

19 (45.2%)
23 (54.8%)

P=0.443 P=0.059 P=0.524 P=0.210
Suicidal thoughts or harming self

Yes
No

9 (21.4%)
5 (15.2%)

5 (15.2%)
28 (84.8%)

10 (17.9%)
46 (82.1%)

4 (21.1%)
15 (78.9%)

12 (22.2%)
42 (77.8%)

2 (9.5%)
19 (90.5%)

7 (21.2%)
26 (78.8%)

7 (16.7%)
35 (83.3%)

P=0.350 P=0.498 P=0.176 P=0.417
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multifaceted needs of  diabetic patients, ultimately improving both 
mental and physical health outcomes. This study underscores 
the necessity for primary care providers to adopt a proactive 
approach in recognizing and managing depression in patients 
with DFU, thereby enhancing the quality of  care and patient 
outcomes in primary care settings.

The study aimed to determine the prevalence and the risk of  
depression among patients with DFU in our institution. We found 
that 46.7% of  our patients had moderate to severe depression. 
Furthermore, we found that patients who had longer duration 
of  DFU regardless of  the duration of  diabetes had three times 
the risk for depression among patients with diabetes.

Our results are in line with earlier cohort studies of  individuals 
with commonly occurring DFUs, which have shown that 

depression is linked to larger and more severe foot ulcers at 
presentation as well as delayed healing and increased recurrence 
of  foot ulcers.[22,23] Similar to our findings, a meta‑analysis from 11 
relevant studies conducted in Europe, Asia, and North America 
in 2022 revealed a prevalence rate of  26% to 85%.[7]

Impaired glycemic control and duration of  diabetes are two 
additional possible mediators of  the link between depression 
and DFUs.[24‑27] We did not discover a statistically significant 
correlation between HbA1c level and the length of  diabetes 
with depression, in contrast to these investigations. In our study, 
we discovered that the prevalence of  depression was 85.7% in 
patients with diabetes for more than 10 years and that HbA1c 
made very little difference in the prevalence of  moderate to 
severe depression. The geographical location and patient access 
to healthcare services targeted at eliminating inequities as well 

Table 4: Proportion of responses to questions according to duration of DM, HbA1c level, and duration of current DFU 
among 75 patients with DFU

PHQ‑9 questions: Over the past 
2 weeks, how often you have 
experienced:

Duration of  DM Blood sugar control Smoking Duration of  current DFU
≤10 years 

n=12
>10 years 

n=63
controlled 

n=24
uncontrolled 

n=51
smoker 
n=26

Non‑smoker 
n=49

≤1 year (newly 
diagnosed) n=52

>1 year 
n=23

Little interest or pleasure in doing things
Yes
No

6 (50.0%)
6 (50.0%)

31 (49.2%)
32 (50.8%)

13 (54.2%)
11 (45.8%)

24 (47.1%)
27 (52.9%)

15 (57.7%)
11 (42.3%)

22 (44.9%)
27 (55.1%)

22 (42.3%)
30 (57.7%)

15 (65.2%)
8 (34.8%)

P=0.603 P=0.372 P=0.209 P=0.057
Feeling down, depressed or hopeless

Yes
No

9 (75.0%)
3 (25.0%)

33 (52.4%)
30 (47.6%)

14 (58.3%)
10 (41.7%)

28 (54.9%)
23 (45.1%)

15 (57.7%)
11 (42.3%)

27 (55.1%)
22 (44.9%)

26 (50.0%)
26 (50.0%)

16 (69.6%)
7 (30.4%)

P=0.129 P=0.490 P=0.513 P=0.092
Trouble falling or staying asleep or 
sleeping too much

Yes
No

7 (58.3%)
5 (41.7%)

35 (55.6%)
28 (44.4%)

12 (50.0%)
12 (50.0%)

30 (58.8%)
21 (41.2%)

16 (61.5%)
10 (38.5%)

26 (53.1%)
23 (46.9%)

28 (53.8%)
24 (46.2%)

14 (60.9%)
9 (39.1%)

P=0.559 P=0.319 P=0.324 P=0.379
Feeling tired or having little energy

Yes
No

8 (66.7%)
4 (33.3%)

45 (71.4%)
18 (28.6%)

16 (66.7%)
8 (33.3%)

37 (72.5%)
14 (27.5%)

19 (73.1%)
7 (26.9%)

34 (69.4%)
15 (30.6%)

35 (67.3%)
17 (32.7%)

18 (78.3%)
5 (21.7%)

P=0.492 P=0.397 P=0.478 P=0.249
Poor appetite or overeating

Yes
No

6 (50.0%)
6 (50.0%)

29 (46.0%)
34 (54.0%)

9 (37.5%)
15 (62.5%)

26 (51.0%)
25 (49.0%)

13 (50.0%)
13 (50.0%)

22 (44.9%)
27 (55.1%)

24 (46.2%)
28 (53.8%)

11 (47.8%)
12 (52.2%)

P=0.523 P=0.200 P=0.429 P=0.546
Feeling guilty or bad about yourself

Yes
No

4 (33.3%)
8 (66.7%)

21 (33.3%)
42 (66.7%)

7 (29.2%)
17 (70.8%)

18 (64.7%)
33 (64.7%)

10 (38.5%)
16 (61.5%)

15 (30.6%)
34 (69.4%)

16 (30.8%)
36 (69.2%)

9 (39.1%)
14 (60.9%)

P=0.639 P=0.401 P=0.332 P=0.326
Trouble with concentration

Yes
No

6 (50.0%)
6 (50.0%)

31 (49.2%)
32 (50.8%)

11 (45.8%)
13 (54.2%)

26 (51.0%)
25 (49.0%)

19 (73.1%)
7 (26.9%)

18 (36.7%)
31 (63.3%)

25 (48.1%)
27 (51.9%)

12 (52.2%)
11 (47.8%)

P=0.603 P=0.433 P=0.003 P=0.469
Moving or speaking slowly

Yes
No

2 (16.7%)
10 (83.3%)

28 (44.4%)
35 (55.6%)

8 (33.3%)
16 (66.7%)

22 (43.1%)
29 (56.9%)

11 (42.3%)
15 (57.7%)

19 (38.8%)
30 (61.2%)

17 (32.7%)
35 (67.3%)

13 (56.5%)
10 (43.5%)

P=0.066 P=0.291 P=0.478 P=0.046
Suicidal thoughts or harming self

Yes
No

2 (16.7%)
10 (83.3%)

12 (19.0%)
51 (81.0%)

3 (12.5%)
21 (87.5%)

11 (21.6%)
40 (78.4%)

9 (34.6%)
17 (65.4%)

6 (12.2%)
43 (87.8%)

6 (11.5%)
46 (88.5%)

8 (34.8%)
15 (65.2%)

P=0.605 P=0.273 P=0.048 P=0.022
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as ongoing health education, promotion, and care that enhances 
patients’ quality of  life may have an impact on the inconsistent 
outcomes that contrast earlier studies.[24]

We also discovered, in line with other studies, that men and people 
with lower levels of  education had a higher prevalence of  moderate 
to severe depression.[24,25,28] However, we found no discernible 
correlation between gender, education level, and the prevalence of  
depression. This is most likely a result of  the study’s limited sample 
size. We anticipated that a bigger sample size would make the link 
more pronounced. The strong correlation between the length of  
DFU and depression is the study’s main finding. We discovered that 
among patients with DFU for a longer period of  time, there was a 
34.8% frequency of  suicidal ideation or self‑harm. This is further 
supported by the fact that patients with DFU who had it for a 
longer time than those who only recently received a diagnosis had a 
3 times higher risk of  depression. In numerous earlier investigations, 
independent of  age or gender, it was discovered that macrovascular 
complications of  diabetes, including DFU, were substantially related 
with depression, suicidal thoughts, and all‑cause mortality, including 
death.[29,30] Therefore, regular psychological evaluations for diabetic 
patients are absolutely crucial. Early detection of  depression may 
enable the patient to manage their mental illness better, reducing 
the likelihood of  suicidal thoughts and other negative effects.[29,30]

Our study has limitations as well. One could be the numerous 
inconsequential relationships between the prevalence of  
depression and patient variables as a result of  the very small sample 
size. Second, because patient characteristics, such as depression and 
other covariates, were only recorded at baseline, we were unable 
to completely assess mediation by the covariates or explore how 
changes in depression may have affected the incidence of  incident 
foot ulcers. Our results, however, have confirmed earlier research 
on the higher incidence of  depression among individuals with 
long‑standing DFU. Although we were unable to directly examine 
it, there is certainly a bidirectional association between depression 
and diabetic foot problems. Finally, the fact that this was a study 
conducted by a single institution in a specific geographical region 
may have limited the generalizability of  our conclusions.

Conclusion

Regardless of  age, gender, or other sociodemographic factors, 
patients with DFU have a high incidence of  moderate to severe 
depression, with patients with long‑standing DFU having triple 
the risk of  depression as those with recently diagnosed DFU. 
To lessen this diabetes consequence, diabetic individuals should 
be rigorously examined, and prophylactic measures and patient 
education regarding DFU are essential. Due to their increased 
likelihood of  developing the disease, patients who have had 

Table 5: Proportion of patients with no depression, mild depression, and moderate to severe depression based on the 
PHQ‑9

Variables No depression Mild depression Moderate to severe depression ps OR 95% CI P
Age groups

<60
60 and above

4 (9.5%)
3 (9.1%)

24 (57.1%)
20 (60.6%)

14 (33.3%)
10 (30.3%)

0.939 Ref.
1.150

0.431 – 3.068 0.780

Gender
Male
Female

7 (12.5%)
0

33 (58.9%)
11 (57.9%)

16 (28.6%)
8 (42.1%)

0.245 Ref.
1.818

0.618‑5.352 0.278

Education
Less college
Bachelor and more

6 (11.1%)
1 (4.8%)

30 (55.6%)
14 (66.7%)

18 (33.3%)
6 (28.6%)

0.690 Ref.
1.250

0.415 – 3.766 0.692

Employment
Unemployed
Employed

4 (9.5%)
3 (9.1%)

24 (57.1%)
20 (60.6%)

14 (33.3%)
10 (30.3%)

0.939 Ref.
0.870

0.326 – 2.320 0.780

Diabetes type
Type I
Type II

1 (6.7%)
6 (10.0%)

9 (60.0%)
35 (58.3%)

5 (33.3%)
19 (31.7%)

0.924 Ref.
0.927

0.278 – 3.088 0.902

Duration of  diabetes
<10 years
≥10 years

1 (8.3%)
6 (9.5%)

8 (66.7%)
36 (57.1%)

3 (25.0%)
21 (33.3%)

0.388 Ref.
1.500

0.367 – 6.130 0.572

HbA1c level
<7
>7

2 (8.3%)
5 (9.8%)

15 (62.5%)
29 (56.9%)

7 (29.2%)
17 (33.3%)

0.931 Ref.
1.214

0.423 – 3.489 0.718

Smoking
Yes
No

1 (3.8%)
6 (12.2%)

13 (50.0%)
31 (63.3%)

12 (46.2%)
12 (24.5%)

0.151 Ref.
2.643

0.963 – 7.250 0.059

Previous DFU
Yes
No

6 (11.5%)
1 (4.3%)

28 (53.8%)
16 (69.6%)

18 (34.6%)
6 (26.1%)

0.479 Ref.
1.500

0.503 – 4.471 0.467

Duration of  DFU
≤1 year
>1 year

5 (9.6%)
2 (8.7%)

34 (65.4%)
10 (43.5%)

13 (25.0%)
4 (47.8%)

0.049 Ref
1.883

Ref.
1.020 – 3.478

0.043
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DFU should also undergo thorough screening and psychological 
evaluation for depression.
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