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Abstract

Background: Diabetic foot is a frequent complication of diabetes
mellitus with subsequent disturbances in the daily life of the patients.
The co-existence of depression and anxiety among diabetic foot pa-
tients is a common phenomenon and the role of each of them in per-
petuating the other is highlighted in the literature. Our study aimed
to determine the prevalence rates of anxiety and depression, and to
examine the associated risk factors among diabetic foot patients.

Methods: This is a cross-sectional study. A total of 260 diabetic foot
patients in the Diabetic Foot Clinic at the National Center for Dia-
betes, Endocrinology and Genetics (NCDEG), Amman, Jordan, par-
ticipated in the study. Sociodemographic and health data were gath-
ered through review of medical charts and a structured questionnaire.
Depression and anxiety status were also assessed. The Generalized
Anxiety Disorder Scale (GAD-7) was used to screen for anxiety and
the Patient Health Questionnaire (PHQ-9) was used to screen for de-
pression. A cutoff of > 10 was used for each scale to identify those
who tested positive for anxiety and depression.

Results: Prevalence rate of anxiety was 37.7% and that of depression
was 39.6%. Multiple logistic regression analysis showed that anxiety
is positively associated with duration of diabetes of < 10 years (P =
0.01), with > three comorbid diseases (P = 0.00), and HbAlc level of
> 7% (P = 0.03). Multiple logistic regression analysis also showed
that depression is positively associated with patients of < 50 years of
age (P=0.03), females (P=0.01), current smokers (P=0.01), patients
with foot ulcer duration > 7 months (P = 0.00), with > three comorbid
diseases (P = 0.00) than their counterparts.

Conclusions: Anxiety and depression are widely prevalent among
diabetic foot patients. Mental health status of those patients gets even
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worse among those suffering other comorbid diseases, which was a
finding that requires special attention in the management of patients
with diabetic foot.
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Introduction

The epidemic curve of diabetes in Jordan is still on the rise
jumping from 13.4% among the age group of 25 years and
older in 1998 [1] to 17.1% in 2008 [2]. Foot problems are com-
mon complications of diabetes and are associated with various
levels of amputation rate and life-threatening complications.
Approximately 15% of diabetes patients experience a foot ul-
cer and about 14-24% of those with foot ulcer require amputa-
tion [3].

The co-existence of mental disorders and physical ill-
ness and the role of each of them to perpetuate the other are
highlighted in the research literature. Diabetic patients are
approximately twice more likely to suffer from anxiety and
depression than the general population [4, 5]. Symptoms of
generalized anxiety disorder include excessive worry, restless-
ness, being easily fatigued, trouble concentrating, irritability,
sleep disturbance, and muscle tension. If the patients experi-
enced these symptoms most days for more than 6 months, it
may cause distress in the patients. Other types of anxiety dis-
orders include separation anxiety, panic disorder, or phobias,
among others.

On the other hand, depression is a major risk factor in hos-
pital admissions among diabetic patients [6] and out-patient
presentations with diabetes-related complications [7]. Symp-
toms of major depression include depressed mood, lack of in-
terest in enjoyable activities, increase or decrease in appetite,
insomnia or hypersomnia, slowing of movement, lack of en-
ergy, feelings of guilt or worthlessness, trouble concentrating,
suicidal thoughts or behaviors. If we compare the symptoms of
anxiety and depression, there is some overlap. Sleep problems,
trouble concentrating, and fatigue are all symptoms of both
anxiety and depression. Irritability may also manifest in forms
of anxiety or depression (in place of low mood).

There are however, some distinguishing features. People
with depression move slowly, and their reactions seem flat-
tened or dulled. People with anxiety tend to be more keyed
up, as they struggle to manage their racing thoughts. Another
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distinguishing feature is the presence of fear about the future in
people with anxiety. Depressed people who do not have anxi-
ety are less likely to be fraught with worry about future events,
as they are often resigned to believing that things will continue
to be bad. In other words, they may predict the future based on
how they feel in the moment [8].

Diabetic foot patients are more likely to have depression
and anxiety than diabetic patients without foot complications
[9, 10]. Diabetic foot ulceration disturbs the daily life of pa-
tients including changes in sleep pattern, impaired mobility,
and interference with certain aspects of life such as sexuality,
feelings of loneliness, powerlessness, anxiety and depression
[11]. Furthermore, physically restrictive regimes including the
use of offloading measures of the lower limbs could result in
increased psychological pressure [12].

Depression in type 2 diabetes is twice more likely to be
associated with amputation than non-diabetics [13], and is
associated with a two-fold increase of mortality over 5 years
among their first diabetic foot ulcer. [14].

Physicians by virtue of their training are experienced in
managing diabetes and its complications but very rarely pay
attention to the mental health status of their patients. This prac-
tice style applies not only to diabetic foot specialists but ex-
tends to include primary care physicians. Jordan national strat-
egy for prevention and control of diabetes has been launched
since 2005 and training of diabetic foot specialists and primary
care physicians were among the main activities of this strategy.

Thus the objectives of this study were two folds: 1) to as-
sess the level of anxiety and depression among diabetic foot
patients, 2) to examine the purported risk factors associated
with these psychiatric disorders.

Patients and Methods

A cross-sectional study was carried out during the period from
November 1, 2015 to June 1, 2016, on all diabetic foot patients
attending the Diabetic Foot Clinic in the National Center for
Diabetes, Endocrine, and Genetics (NCDEG) in Amman. The
center as the name implies, is a referral center that receives
diabetic foot patients from all over the country. On the day of
their visit to the diabetic foot clinic, each patient is subjected
to routine measures of height and weight, blood pressure, and
blood chemistry (fasting blood sugar, HbAlc, lipid profile, re-
nal functions, and liver functions). In this study, all patients
aged 18 years and older were invited to participate in the study.
Pregnant and lactating women and patients with mental retar-
dation were excluded from the study. All of the 261 eligible
patients (except one) had consented and participated in all the
study procedures. A structured self-administered questionnaire
and the medical files were the sources from which our study
data were obtained. The questionnaire is comprised of three
parts. The first part gathered sociodemographic data (age, gen-
der, level of education, family monthly income, marital status,
and smoking status). The second part gathered data on anxiety
disorder using the Arabic-translated pilot-tested version of the
Generalized Anxiety Disorder Scale (GAD-7). The General-
ized Anxiety Disorder-7 (GAD-7) is a valid and reliable in-
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strument. It is used for screening and severity measuring of
generalized anxiety disorder, according to reported response
category of not at all, several days, more than half the days
and nearly every day. GAD-7 is a sensitive self-administrated
test to assess generalized anxiety disorder. GAD -7 consists
of seven items, each of which scored 0 to 3 providing to 0 to
21 severity score scores of 5, 10 and 15 represent cut point
for mild, moderate, and severe anxiety, respectively. A GAD-7
score > 10 were considered a cut point for anxiety [15]. The
seven items scale was originally developed by Spitzer RL et
al [16] and found to have good reliability, 0.89 sensitivity,
and 0.82 specificities. A typical example is: “during the last 2
weeks, how often have you been feeling nervous, anxious or
on edge”. The response on each item ranges from 0 “not at all”,
1 “several days”, 2 “more than half the days”, and 3 “nearly
every day”. The GAD-7 score range between 0 and 21 and a
cut-off point of > 10 is recommended to identify those who
screened positive for anxiety [16]. The Arabic-translated ver-
sion of GAD-7 was developed and used in previous research
[17]. The third part gathered information on the depression sta-
tus of the participants using the Arabic-translated pilot-tested
version of the Patient Health Questionnaire (PHQ-9 [18].The
original instrument was developed by Kroenke K et al [19]
which is a self-administered version of the PRIME-MD di-
agnostic instrument for common mental disorders and drawn
from the nine DSM-IV criteria that assess depression in prima-
ry care. The instrument has been validated for use in clinical
practice and found to have adequate convergent and discrimi-
nant validity [20]. The internal consistency reliability of the
PHQ-9 was excellent, with a Cronbach o of 0.89, in the pri-
mary care setting [21]. For depression assessment, the Patient
Health Questionnaire- 9 (PHQ-9) is a valid and reliable instru-
ment. It is used to detect depression. It is used for screening
for depression based on the Diagnostic and Statistical Manual
of Mental disorder-1V (DSMM-IV) major and minor depres-
sive disorder criteria. It scores each of nine DSM-IV criteria
for depression as 0 (not at all), 1(several days), 2, (more than
half day) and 3 (nearly every day). The total score is between 0
and 27. These questionnaires provide both diagnosis and con-
tinuous severity score. PHQ-9 scores of 5, 10, 15 and 20 and
above represent mild, moderate, moderately severe, and severe
depression respectively. Major depression is diagnosed if five
or more of the nine depressive symptom criteria have been
present at least more than half the days in the past 2 weeks
and one of the symptoms is depressed mood or anhedonia (in-
ability to feel pleasure). Minor depression is diagnosed if two,
three or four depressive symptoms have been present at least
more than half the days in the past 2 weeks and one symptom
is depressed mood or anhedonia. A PHQ -9 scores > 10 was
considered as depression [22]. A typical example is that “over
the past 2 weeks how often have you been bothered by any of
the followings (little interest or pleasure in doing things)”. Par-
ticipants were asked to use a 4-point frequency scale (0 = not
at all, 1 = some of the days, 2 = more than half the days, and 3
= nearly every day). The PHQ-9 score range from 0 to 27. The
highest levels of sensitivity and specificity (88% and 88%) of
the instrument were achieved at a cut-off point of 10 [19]. This
cut-off point was used in this study to categorize patients into
depressed (> 10) and not depressed.
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The medical file was used to gather data on weight, height,
retinopathy, nephropathy, coronary artery disease (CAD), hy-
pertension, dyslipidemia, and the most recent HbAlc level.
Comorbidity is defined as the sum of chronic diseases (retin-
opathy, nephropathy, coronary artery disease, hypertension,
dyslipidemia) that co-exist with the diabetic foot ulcer.

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) version 20. Chi-square
test was used to examine the association between two categori-
cal variables. Multiple logistic regression analyses were per-
formed to examine the net effect of the independent variables
on the dependent variables of each of depression and anxiety
after controlling for the effect of other variables included in
the regression model. The odds ratio was antilogarithm of the
regression coefficient of the indicator term that correlated to a
certain level of the independent variable. The 95% confidence
interval (CI) was calculated using the standard error of the re-
gression coefficient. A P-value (P) < 0.05 was considered sta-
tistically significant.

Results

A total of 260 adult diabetic foot patients were recruited in
this study. As indicated in Table 1, the majority of the sample
were in age group > 60 years (43%), males (66%), married
(81.9%), less than high school education (47.3%), an aver-
age family monthly income of < 500 JD (67%), non-smokers
(78.8%), diabetes duration of > 10 years (76.9%), and foot ul-
cer duration of < 7 month (54.2%). The majority of the sample
have uncontrolled HbAlc (> 7) (80.4%), were hypertensives
(88.5%), dyslipidemics (87.3%), and have peripheral neuropa-
thy (88.5%). More than one-third of the sample (37.6%) has
CAD, 15.8% have nephropathy, 22.7% have retinopathy, and
54% have three or more comorbidities.

Prevalence of depression

Out of 260 patients, 103 (39.6%) of them suffer from depres-
sion. Univariate analysis indicated that women, patients with >
7 months duration of foot ulcer, and patients with three chronic
diseases or more had significantly higher rates of depression
than their counterparts (P =0.01, 0.00, 0.00, respectively); the
variables of each of age, education level, marital status, in-
come, smoking status, duration of diabetes, and HbAlc level
were not significantly associated with depression (Table 1).
Multiple logistic regression analysis was performed to ex-
amine the net effect of the independent variables on depression
after controlling for the effect of the other variables included
in the regression model. As indicated in Table 2, the variables
of age, gender, smoking status, foot ulcer duration, and co-
morbidity were significantly associated with depression. The
variables of educational level, marital status, family income,
diabetes duration, and HbA1c level were not significant to the
regression model. The risk of having depression among the
age group of < 50 years was 2.79 times compared to the > 60
years age group (P = 0.03, 95% CI = 1.12 - 6.96). The risk of
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depression among women is 2.45 times compared to men (P
=0.01, 95% CI = 1.21 - 4.95) and among current smokers is
2.51 times compared to non-smokers (P=0.01, 95% CI=1.2 -
5.24). The likelihood of patients with foot ulcer duration of > 7
months and patients is 12.62 times compared to those with <7
months duration (P =0.00, 95% CI = 1.48 - 4.67) and patients
with > three comorbidities is 3.25 times compared to < three
comorbidities (P = 0.00, 95%CI = 1.82 - 5.83).

Prevalence of anxiety

Out of 260 patients, 98 (37.7%) of them suffer from anxiety.
Univariate analysis indicated that patients with > 7 months du-
ration of foot ulcer, duration of diabetes of > 10 years, HbAlc
level of > 7%, and patients with three chronic diseases or more
had significantly higher rates of anxiety than their counterparts
(P=0.01, 0.02, 0.00, and 0.00, respectively); the variables of
each of age, gender, education level, marital status, income,
smoking status were not significantly associated with depres-
sion (Table 3).

Results of multiple logistic regression analysis indicated
that the variables of diabetes duration, comorbidity, and HbAlc
level were significantly associated with anxiety; the variables
of age, gender, education level, marital status, income, smok-
ing status, and foot ulcer duration were not significant to the
regression model. The risk of anxiety among patients with dia-
betes duration of < 10 years is 2.69 times compared to those
with diabetes duration of > 10 years (P = 0.01, 95% CI = 1.24
- 5.81), 4.82 times among patients with three or more chronic
disease compared to those with < three chronic diseases (P =
0.00, 95% CI = 2.64 - 8.81), and 2.51 times among patients
with HbAlc level of > 7% compared to those with HbAlc
level of <7% (P =10.03, 95% CIL=1.11 - 5.65) (Table 4).

Discussion

The study data indicate that 39.6% have depression and this fig-
ure is comparable to the 39% reported by OlegaV [21], higher
than the 32.2% and 34.2% reported among patients with dia-
betic foot [23], but higher than the 22% reported by Bala et al
[24]. In their study, Carrington et al [25] had noted that patients
with diabetic foot reported more depressive symptoms than
patients with diabetes alone. On the other hand, Monami et al
[26] reported that higher depression score is positively associ-
ated with delayed healing of diabetic foot ulcer. These findings
point to the bi-directional relationship between depression and
diabetic foot ulcer. In agreement with other studies [24, 27],
the < 50 years of age were at higher risk of having depression
than the elderly. This finding is perhaps related to socio-cultural
and economic factors. The younger age group is still in the ac-
tive workforce and the bread winners for their families. And the
mere thinking of possible amputation of the foot may create a
sense of depression and anxiety. On the other hand, Jordanian
culture value the extended family in which the elderly are so-
cially and economically supported by the younger siblings, a
state that tends to ameliorate the negative impact of the psycho-
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Table 1. Unadjusted and Adjusted Odds Ratios (OR) and the Level of Significance and 95% Confidence Interval (Cl) of the Associa-
tion of Depression With Certain Sociodemographic and Health Variables Among Patients With Diabetic Foot (N = 260)

Variable Total n (%) Depression score of > 10 n (%) P value OR P value 95% CI1
260 (100) 103 (39.6)
Age 0.1
<50 years 43 (16.5) 23 (53.5) 2.8 0.03 1.1-7.0
50 - 60 years 104 (40) 36 (34.6) 0.9 0.79 0.5-1.8
> 60years 113 (43.5) 44 (38.9) 1
Gender 0.01
Men 174 (66.9) 59 (33.9) 1
Women 86 (33.1) 44 (51.2) 2.5 0.01 1.2-5.0
Level of education 0.53
< High school diploma 123 (47.3) 51 (41.5) 0.9 0.88 03-2.6
High school diploma 96 (36.9) 39 (40.6) 1.3 0.6 0.5-3.5
> High school diploma 41 (15.8) 13 (31.7) 1
Marital status 0.43
Married 213 (81.9) 82 (38.5) 1.6 0.27 0.7-3.6
Widow/divorced 47 (18.1) 21 (44.7) 1
Family monthly income 0.21
<750 US$ 175 (67.3) 74 (42.3) 0.5 0.11 02-12
>750 US$ 85 (32.7) 29 (34.1)
Current smoker 0.19
No 205 (78.8) 77 (37.6)
Yes 55(21.2) 26 (47.3) 2.5 0.01 1.2-52
Foot ulcer duration 0
<7 months 51 (19.6) 18 (35.3) 1
> 7 months 141 (54.2) 70 (49.6) 12.6 0 1.5-4.7
Duration of diabetes 0.26
<10 years 60 (23.1) 20 (33.3) 1
> 10 years 200 (76.9) 83 (41.5) 1.4 0.42 0.7-2.8
HbAlc level 0.48
<7% 51 (19.6) 18 (35.3) 1.1 0.88 05-22
> 7% 209 (80.4) 85 (40.7) 1
Co-morbidity 0
0 - 2 diseases 119 (45.8) 32 (26.9) 1
> 3 diseases 141 (54.2) 71 (50.4) 33 0.00 1.8-58

logical disturbances of the elderly with diabetic foot. In accord-
ance with several other studies [28, 29], women in this study
are more depressed than men. Medical sociology indicates that
women are more sensitive to their body parts and subsequently
more utilizers of health services than men. Moreover, women
are the caregivers for the family and for themselves when they
get sick. These attributes could be the prime movers for feeling
endangered by the foot ulcer and its complications. Smoking
in our study is positively associated with depression. Several
studies [24, 27] have reported the positive association between
smoking and depression but the direction of this association is
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yet to be resolved. In their recent systematic review of the lit-
erature, Fluharty M et al [30] have reviewed 148 longitudinal
studies. Nearly half the studies reported that depression/anxi-
ety is a predictor of smoking while more than one-third of the
studies reported that smoking at baseline was associated with
later depression/anxiety. In the case of diabetic foot ulcer, the
vasoconstrictor effect of nicotine plays an important role in the
initiation and delayed healing/or non-healing of diabetic foot
ulcer, wound infection and dehiscence which in turn initiate or
aggravate depression. In agreement with other studies [30, 31],
our data show that diabetic foot patients with > 10 years dura-
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Table 2. : Unadjusted and Adjusted Odds Ratios (OR) and the Level of Significance and 95% Confidence Interval (Cl) of the As-
sociation of Anxiety With Certain Sociodemographic and Health Variables Among Patients With Diabetic Foot (N = 260)

Variable Total n (%) Anxiety score of > 10 n(%) P value OR P value 95% Cl1
260 (100) 98 (37.7)
Age 0.12
<50 years 43 (16.5) 20 (46.5) 2.5 0.06 1.0-6.18
50 - 60 years 104 (40) 43 (41.3) 1.7 0.13 09-34
> 60years 113 (43.5) 35(31) 1
Gender 0.13
Men 174 (66.9) 60 (34.5) 1
Women 86 (33.1) 38 (44.2) 3.7 0.07 1.0-4.13
Level of education 0.19
< High school diploma 123 (47.3) 42 (34.1) 1.1 0.84 04-3.1
High school diploma 96 (36.9) 43 (44.8) 2.2 0.12 0.8-5.9
> High school diploma 41 (15.8) 13 (31.7) 1
Marital status 0.41
Married 213 (81.9) 83 (39) 1.3 0.56 0.5-3.1
Widow/divorced 47 (18.1) 15(31.9) 1
Family monthly income 0.79
<750 US$ 175 (67.3) 65 (37.1) 1 0.99 0.5-24
> 750 US$ 85 (32.7) 33 (38.8) 1
Current smoker 1
No 205 (78.8) 77 (37.6) 1
Yes 55(21.2) 21(38.2) 1.1 0.77 0.5-24
Foot ulcer duration 0.01
<7 months 119 (45.8) 35(29.4) 1.7 0.07 1.0-3.1
> 7 months 141 (54.2) 63 (44.7) 1
Duration of diabetes 0.02
<10 years 60 (23.1) 15 (25) 2.7 0.01 1.2-58
> 10 years 200 (76.9) 83 (41.5)
HbAlc level 0
<7% 51 (19.6) 10 (19.6)
> 7% 209 (80.4) 2.5 0.03 1.1-5.7
Comorbidity 0
0 - 2 diseases 119 (45.8) 24 (20.2)
> 3 diseases 141 (54.2) 74 (52.5) 4.8 0.00 2.6-8.8

tion of diabetes are more prone to have depression than those
with < 10 years even after controlling for the effect of age and
other diabetic complications. Osvaldo et al [31] described the
association between duration of diabetes and the risk of depres-
sion is “J-shaped”. As expected, depression among diabetic
patients is directly related to the co-existence of other chronic
diseases. This finding is in line with other studies [14, 32-34]
that also highlighted the bi-directional association between de-
pression and physical illness.

Our study showed that the prevalence of anxiety was
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37.7% scored positive for anxiety on GAD-7 scale. This find-
ing is comparable to the 36% [21] reported among Russian
diabetic foot patients but higher than the 14% [35] and 23 %
[36] reported among diabetic patients without foot ulcers. In
line with the findings from other studies, our data showed that
anxiety is positively associated with younger age [27], female
gender [10, 27]. The negative relationship between anxiety and
duration of diabetes support the findings from another study
[37] that attributed this relation to patients’ coping experience
that improves over the passage of time. Patients’ concerns
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Table 3. Adjusted Odds Ratios (OR) and the Level of Signifi-
cance and 95% Confidence Interval (Cl) of the Association of
Depression With Certain Sociodemographic and Health Vari-
ables Among Patients With Diabetic Foot (N = 260)

Table 4. Adjusted Odds Ratios (OR) and The Level of Signifi-
cance and 95% Confidence Interval (Cl) of the Association of
Anxiety With Certain Sociodemographic and Health Variables
Among Patients With Diabetic Foot (N = 260)

Variable OR P value 95% CI Variable OR P-value 95% CI
Age Age
<50 years 2.8 0.03 1.1-7.0 <50 years 2.5 0.06 1.0-6.18
50 - 60 years 0.9 0.79 05-1.8 50 - 60 years 1.7 0.13 09-34
> 60years 1 > 60years 1
Gender Gender
Men 1 Men 1
Women 2.5 0.01 1.2-5.0 Women 3.7 0.07 1.0-4.13
Level of education Level of education
< High school diploma 0.9 0.88 03-2.6 < High school diploma 1.1 0.84 04-3.1
High school diploma 1.3 0.6 0.5-3.5 High school diploma 2.2 0.12 0.8-59
> High school diploma 1 > High school diploma 1
Marital status Marital status
Married 1.6 0.27 0.7-3.6 Married 1.3 0.56 0.5-3.1
Widow/divorced 1 Widow/divorced 1
Family monthly income Family monthly income
<750 US$ 0.5 0.11 0.2-1.2 <750 US$ 1 0.99 0.5-24
> 750 US$ 1 >750 US$ 1
Current smoker Current smoker
No 1 No 1
Yes 2.5 0.01 1.2-52 Yes 1.1 0.77 05-2.4
Foot ulcer duration Foot ulcer duration
< 7 months 1 <7 months 1.7 0.07 1.0-3.1
> 7 months 12.6 0 1.5-4.7 > 7 months 1
Duration of diabetes Duration of diabetes
<10 years 1 <10 years 2.7 0.01 1.2-58
> 10 years 1.4 0.42 0.7-2.8 > 10 years
HbAlc level HbAlc level
<7% 1.1 0.88 0.5-22 <7%
> 7% 1 > 7% 2.5 0.03 1.1-57
Comorbidity Comorbidity
0 - 2 diseases 1 0 - 2 diseases
> 3 diseases 3.3 0.00 1.8-5.8 > 3 diseases 4.8 0.00 2.6-8.8

about treatment procedure, the challenge of diabetes, and the
influence of disease complications on physical and psycholog-
ical functioning improves over time.

Our data showed an inverse relationship between anxiety
and foot ulcer duration even after controlling for the effect of
other possible confounders. The studies of Ribu et al [34] and
Ismail K et al [14] indicated that patients, who have changes
in their feet, will have anxiety (fear for the future), fatigue,
limited mobility, social isolation, loneliness, and restricted life
activities. This feeling may apply to the first few months of
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the appearance of the ulcer. But as the time pass by the patient
becomes more experienced in coping with the situation and at
the same time his level of anxiety drops down to an acceptable
level.

There are some limitations of our study. Firstly, the sample
may not represent the total population of diabetic foot patients
in Jordan. However, Jordan is a small country and the center
receives patients referred from all over the country. Secondly,
the study design helps measuring the significance and strength
of the association but not the direction of the association.
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Conclusions
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