
ABSTRACT
Background

The literature indicates the impact of psychological 
factors on the development and course of diabetes 
remains unclear.  

Aim
To explore personality, depression, diabetes-related 
distress and illness beliefs in adults attending routine 
diabetes clinics and investigate whether the extent of 
these difficulties can predict foot self-care. 

Methods
Participants were consecutive patients with diabetes 
attending diabetes outpatient and podiatry clinics in 
hospitals who completed self-administered question-
naires to access personality traits and evaluate them 
for personality disorders, depression, diabetes-relat-
ed distress, beliefs about illness and foot self-care. 

Results
Approximately 1 in 5 participants screened positive 
for Type D personality, personality disorders and dia-
betic-related distress; 8% screened positive for major 
depression. A standard multiple regression model 
determined whether foot self-care was predicted by 
these variables. The results were non-significant, F 
(13, 106) = 1.63, p = .09. Having macrovascular 
complications was significantly positively related to 
foot self-care (r(118) = .20, p = .027). Participants 
with a current and/or past history of DFU had higher 
BMI, longer duration of diabetes, were more likely 

to be on insulin therapy and to have concomitant 
microvascular complications.

Conclusion
Personality and mood disorders are prevalent in 
people attending diabetes clinics, but the variables 
measured here do not predict foot self-care. 

Implications for clinical practice
Adults attending specialist podiatry/diabetes clinics 
need clinical pathways to mental health support. 
 

INTRODUCTION
There is a significant body of research on the psy-
chological factors that influence the development 
and course of diabetes. It has focused on recognis-
ing and addressing lifestyle changes (including diet 
and exercise), adherence to practice guidelines and 
self-management behaviours, assisting with the im-
plementation of technological treatments (includ-
ing education around the uses of glucose monitors 
and diabetes education) and treating mental health 
co-morbidities that may impact adherence to diabe-
tes treatment.1 One complication of diabetes, and 
a focus for this study, is that of diabetic foot ulcers 
(DFUs). The individual lifetime risk of developing a 
DFU is 34%; 20% of moderate to severe ulcers lead 
to amputation, and when this occurs, mortality at 
5 years is about 70%.2 Studies that have examined 
the prevention and management of foot ulceration 
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in diabetes highlights the significant challenges in 
this area.3,4

Much of the psychological literature on DFUs has 
focused on associations with mental health difficulties 
relating to personality disorders, depression, diabe-
tes-related distress and dysfunctional beliefs about 
pathogenesis and treatment. However, there is some 
evidence that psychological supports that help to re-
duce stress and negative mood are associated with 
better wound healing5,6 and that psychoeducational 
interventions may be of benefit for the prevention 
and management of DFUs.7–10 

Personality disorders have generally been associated 
with suboptimal health behaviours in diabetes,11,12 
but we identified only one paper that examined the 
relationship between personality and foot self-care.13 
The study, undertaken in the Netherlands, examined 
Type D personality and treatment behaviours in 3314 
people with Type 1 or Type 2 diabetes. The Type D 
Scale-14 (DS14) was used to assess Type D Personal-
ity.14 Type D personality is characterised by a combi-
nation of high levels of negative affectivity and social 
inhibition.14 High negative affectivity individuals are 
prone to dysphoria and anxiety and tend to scan the 
world for potential trouble,15 while high social inhi-
bition individuals tend to keep others at a distance, 
often inhibit the expression of their true feelings and 
experience low levels of perceived social support.16 
The authors found that Type D personality was asso-
ciated with sub-optimal health behaviours, including 
a relatively low rate of foot self-care, which has the 
potential to increase the risk of DFUs.13

Studies looking at mood have shown that depres-
sive symptomatology and DFUs often co-occur,17–20 
and one study showed a direct association between 
depressive symptomatology at baseline with reduced 
foot self-care at (on average) 9-month follow-up,21 
whilst another showed a trend for poorer adherence 
to foot self-care where depressive symptomology was 
present.18 Similarly, while diabetes-related distress 
is a common experience affecting approximately 
one in five people with diabetes,22–24 it is unclear 
whether the experience of distress directly impacts 
foot self-care; one study found that diabetes-related 
distress was not associated with reduced levels of foot 
self-care,25 but another found that diabetes-related 
distress was associated with reduced diabetic foot 
self-care.26  

Individuals’ cognitions or beliefs about illness may 
affect adherence to treatment.27, 28 In those with a 
significant disease burden related to wound care,29, 30 
treatment that is person-centred has the potential to 
have a positive effect on beliefs and behaviours and, 
consequently, enhance their health outcomes.3,29,31,32 
One UK study that examined illness beliefs in 169 
people with diabetes attending podiatry clinics found 
that those who reported more symptoms, greater con-
trol over treatment and who had less diabetes-related 
knowledge were more likely to engage in adequate 
foot self-care.33 The finding for diabetes-related 
knowledge is counterintuitive and the authors sug-
gested that patients reporting greater knowledge may 
have inaccurate knowledge which could translate to 
poorer foot self-care. Another study found that male 
gender, a more recent onset of illness, taking pre-
scribed insulin, having Type 2 diabetes (as opposed to 
Type 1) and the presence of macrovascular complica-
tions were all predictive of less regular preventative 
foot care (self-care or medical care) in diabetes.34

In this study, we aimed to examine some of the key 
psychological factors noted in the literature where an 
association with foot self-care was found.13,21,25,26,33 
While these factors have been reported on individu-
ally, our aim was to examine them together, for the 
first time, and to explore the relative contribution 
of each factor to foot self-care. In this context, we 
hypothesised that increased symptoms of personal-
ity disorders, depression, diabetes-related distress be 
associated with reduced foot self-care. With regard 
to illness beliefs, we hypothesised that a greater sense 
of personal control over diabetes, a greater number 
of symptoms reported, and reporting less diabetes-
related knowledge would be associated with higher 
foot self-care. In addition, we used the prescription 
of insulin as a putative marker of chronicity and ex-
plored whether chronicity was an indicator of the 
extent of psychological difficulties. We also exam-
ined whether having a history of DFU was correlated 
with psychological variables (personality, depression, 
diabetes-related distress, illness cognition).

METHOD
Design 

Participants were consecutive patients with diabetes 
attending diabetes outpatient and podiatry clinics in 
hospitals who completed self-administered question-
naires to access personality traits and evaluate them 
for personality disorders, depression, diabetes-related 
distress, beliefs about illness and foot self-care. De-
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mographic data were obtained from case files. Ethical 
approval was granted by the research ethics commit-
tees at the National University of Ireland Galway and 
Health Service Executive West, and the study was 
conducted in compliance with the 1964 Declaration 
of Helsinki. 

Sample size estimation 
G*Power version 3.235 was used to determine the a 
priori sample size for standard multiple regression 
with continuous predictor variables. For linear mul-
tiple regression analysis with a medium effect size 
(.25); α=.05; power =.95; and 13 predictor variables 
relating to personality, depression, diabetes-related 
distress, illness perceptions and the six demographic 
variables, a total sample of 120 participants was re-
quired. 

Two diabetes clinics and a podiatry clinic in two 
public hospitals were used to recruit and assess par-
ticipants from a catchment area serving the west of 
Ireland.  

Inclusion and Exclusion Criteria
Inclusion criteria were age 18 years or older, Type 1 
or Type 2 diabetes and attending a diabetes or po-
diatry clinic in County Galway, which is in the west 
of Ireland. Exclusion criteria were significant cogni-
tive impairment (dementia, intellectual disability or 
brain injury); unable to complete the questionnaires 
due to English language difficulty; and any recent 
significant medical event or co-morbid condition, 
such as cerebrovascular accident. 

Materials
Personality. The Type D Scale-14 (DS14) was used 
to assess Type D Personality.14 This allowed for 
comparison with the study from the Netherlands 
described above.13 The scale has two components to 
allow for measurement of negative affectivity (NA) 
(7 items) and social inhibition (SI) (7 items); it is 
self-administered, with scores on each item ranging 
from 0 (false) to 4 (true). The NA and SI scales each 
have a maximum score of 14, with a maximum total 
score of 28. To be designated as having a Type D 
personality, the respondent must score 10 or more on 
both NA and SI. The reported internal consistency 
of the scales was very good (Cronbach’s α = .88 for 
NA and .86 for SI) (15), and this was confirmed in 
adults with Type 2 diabetes (Cronbach’s α = .87 for 
NA and .83 for SI).36 Cronbach’s α for this study was 
.82 for NA and .72 for SI. 

With the aim of broadening the scope of our study, we 
used the Standardised Assessment of Personality-Ab-
breviated Scale (SAPAS)37 as a brief general screening 
interview for personality disorders. Based on DSM-
IV,38 the SAPAS assesses interpersonal skills, social 
isolation, trust, anger control, impulsivity, propensity 
for anxiety, dependency and perfectionism as indica-
tors of personality functioning. It is self-administered 
and consists of eight questions that are answered ‘yes’ 
(score = 1) or ‘no’ (score = 0), with the exception of 
one item that is reverse scored. In the validation study 
for the SAPAS with 60 psychiatric patients in the UK, 
a score of 3 or more was indicative of a personality 
disorder. Sensitivity and specificity were .94 and .85, 
respectively, and Cronbach’s α for the total score was 
modest, at .68.37 A study to validate the instrument 
in a community sample recommended a cut-off score 
of 4 or more39; sensitivity and specificity were .69 
and .51, respectively, while Cronbach’s α was .51. 
Cronbach’s α for this study was .50.  

Depression. The Patient Health Questionnaire-9 
(PHQ-9)40 was used to assess for symptoms of de-
pression over the previous two weeks. It consists of 
nine items with scores that range from 0 (‘not at 
all’) to 3 (‘nearly every day’). Scores range from 0 
to 27, and a score of 10 or more is suggestive of 
major depression. Cut-offs of 5, 10, 15 and 20 are 
designated as mild, moderate, moderately severe and 
severe, respectively. In the validation study from a 
community sample, the internal consistency of the 
scale was very good (Cronbach’s α = .89).40  Two stud-
ies recommend using a cut-off of ≥ 12 in a population 
of participants with diabetes, given the co-occurrence 
of symptoms such as fatigue between diabetes and 
depression.41,42 Cronbach’s α for this study was .77.

Diabetes-related distress. The Problem Areas in Dia-
betes-5 (PAID-5) is a five-item Likert questionnaire 
that measures current diabetes-related distress.43 The 
PAID-5 questions examine fear, depressed mood, 
worry about the future, demands of living with dia-
betes and coping with the disease. The questionnaire 
is self-administered, and scores range from 0 (‘not a 
problem’) to 4 (‘serious problem’), with a maximum 
possible score of 20. To be designated as having ‘high 
distress’, the response must have a total score >8. The 
authors reported that the internal consistency of the 
scale was good (Cronbach’s α = .86) (43). Cronbach’s 
α for this study was .80.

Illness beliefs. The Brief Illness Perception Ques
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tionnaire (BIPQ) is a nine-item Likert questionnaire 
designed to rapidly assess the cognitive and emo-
tional representations a person may have in relation 
to symptoms or an illness, including the effect on 
life, likely duration of illness, how much control the 
person has over their illness, beliefs about the effec-
tiveness of treatment, the experience of symptoms, 
concern about the illness, the impact on mood and 
understanding of the illness.44 

The BIPQ is based on the common sense model of 
self-regulation (CSM).27,45 Scores for each item range 
from 0 to 10, indicating the strength of the respond-
ent’s belief that they can recover from or control as-
pects of a specified illness. The total possible score is 
90. The authors did not report Cronbach’s α for the 
instrument. To allow comparison with previous re-
search,33 three questions from the BIPQ were used in 
this study; these specifically pertained to how much 
a person feels they have control over diabetes (per-
sonal control), how much they experience symptoms 
of diabetes (identity) and their self-reported extent 
of knowledge about diabetes (understanding/coher-
ence). Data for each question were treated separately 
in the analyses.

Foot self-care. The Summary of Diabetes Self-Care 
Activities Measure (SDSCA)46 is a self-administered 
25-item questionnaire used to examine general diet, 
specific diet, exercise, blood-glucose testing, foot care 
and smoking. The extent of self-care activities is ex-
amined by asking on how many of the past seven 
days the patient engaged in the named self-care activ-
ity. This study only examined the five possible foot 
self-care questions from the 25-item SDSCA that 
ask about checking the feet, checking the insides of 
shoes, washing the feet, soaking the feet and drying 
between the toes after washing. It is designated as 
SDSCA (FSC) in the text. Where a total score for the 
SDSCA (FSC) scale is reported in the text, it is the 
sum of the totals out of 7 (days) for each question, 
divided by 5. Cronbach’s α in this study was .50.  

Demographic and medical information. Four de-
mographic/medical variables (gender, duration of 
diabetic illness, insulin use and macrovascular com-
plications) identified from the literature as predicting 
foot self-care34 were used, as was type of diabetes and 
whether the participant had any history of DFU. 
Additional demographic and medical data were used 
for descriptive statistics.  

Recruitment. An invitation letter and participant 
information sheet were sent to 186 consecutive po-
tential participants due to attend diabetes clinic (n = 
171) and podiatry clinic appointments (n = 15). Of 
these, 35 people with diabetes did not attend their 
appointments, six were excluded from the study by 
the consultant endocrinologist (medical reason, n = 5; 
English language difficulty, n = 1) and 14 individuals 
declined to participate, three of whom were attendees 
at the podiatry clinic. Recruitment continued until 
the target of 120 participants was reached; 108 were 
attending diabetes clinics and 12 were attending a 
podiatry clinic. Informed consent was obtained, and 
the questionnaires were completed.  

Statistical analysis. SPSS 24 was used to examine the 
data. The percentage of variance in the outcome vari-
able explained by the overall model(s), and the rela-
tive contribution of each of the variables in predicting 
the outcome was assessed with the use of standard 
multiple regression. In addition, post hoc compari-
sons using t-tests (with transformations where ap-
propriate) were used for continuous variables, and 
Chi-squared tests were used for categorical variables 
to examine associations between whether participants 
with/without a history of DFU or chronicity were 
associated with the independent variables from our 
study. 

RESULTS
The descriptive statistics for demographic and medi-
cal data are presented in Table 1.

The summary statistics for participants scoring above 
the clinical cut-off scores for the DS14, SAPAS, 
PHQ-9 and PAID-5 are presented in Table 2. Of 
note, 19% had elevated diabetes-related distress, and 
31% demonstrated some symptoms of depression 
(PHQ-9 > 4), with 8% screening above the cut-off 
for major depression in diabetes (PHQ-9 ≥ 12).

Mean and standard deviations for relevant scales and 
sub-scales (personality, depression and diabetes-re-
lated distress), together with Cronbach’s α, are pre-
sented in Table 3.

The number of participants scoring above the clini-
cal cut-off scores for the DS14, SAPAS, PHQ-9 and 
PAID-5 are presented in Table 4.
We calculated Kendall’s tau for the association be-
tween the clinical cut-off categories for the DS14 
(Type D personality), SAPAS, PHQ-9 (major de-
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Table 2
Number of participants scoring above the clinical cut-
off scores for the DS14, SAPAS, PHQ-9 and PAID-5

Questionnaire 	 Name of	 Total
Cut-Off	 Category	 n (%)
Scores 
DS14		
	 NA > 10 & 	 Type D 
	 SI > 10	 Personality 	 23 (19.2)
SAPAS 		
 	 ≥ 3a	 Positive for 
		  PD (psychiatry) 	 54 (45.0)
 	 ≥ 4b	 Positive for 
		  PD (community)	 26 (21.7)
PHQ-9 Level of Depressionc		
	 0–4	 Minimal	 83 (69.2)
	 5–9	 Mild	 24(20.0)
	 10–14	 Moderate	 9 (7.5)
	 15-19	 Moderately 
		  Severe	 4 (3.3)
	 20–27	 Severe	 0
PHQ-9 Additional Clinical 
Cut-Off scores		
	 > 4c	 Symptoms of 
		  Depression	 37 (30.8)
	 ≥ 10d	 Major 
		  Depression 	 13 (10.8)
	 ≥ 12e	 Major Depression 
		  in Diabetes	 10 (8.3)
PAID-5		
	 ≥ 8	 High Distress	 23 (19.2)

Note.  DS14 = Type D Scale-14, NA = Negative Affectivity, SI= Social Inhibition, 
SAPAS = Standardised Assessment of Personality–Assessment Scale, PD = 
Personality Disorder, PHQ-9 = Patient Health Questionnaire-9, PAID-5 = 
Problem Areas in Diabetes-5.a Cut-off score from original validation paper in a 
psychiatry sample (37); bCut-off score for a community sample (39). cStandard 
cut-off scores for the instrument (40), dStandard cut-off for major depression (40), 
eRecommended cut-off score for major depression in diabetes (41; 42).



pression in diabetes) and PAID-5, and there were 
statistically significant positive associations among 
all of the categories with at least p < .05 values. For 
example, for participants who met criteria for Type 
D personality (n = 23), 14 (60.9%) met criteria for 
SAPAS personality disorder, 11 (47.8%) met PAID-5 
criteria for high distress and 6 (26.1%) met criteria 

for PHQ-9 major depression in diabetes. Similarly, 
for participants who met criteria for PAID-5 high 
distress, 5 (21.7%) also met criteria for PHQ-9 major 
depression in diabetes.

Of the demographic and medical variables, only 
macrovascular complications demonstrated a statisti-
cally significant relationship with foot self-care on the 
SDSCA (FSC) (r(118) = .20, p = .027), suggesting 
that the experience of macrovascular complications 
is associated with increased foot self-care in diabetes.  

S C I E N C E ,  P R A C T I C E  A N D  E D U C AT I O N

Table 1 
Participants’ characteristics 

Variable	
Age  M (SD)	 60.5 (16.0)
Gender n (%)	
	 Male 	 67 (55.8)
	 Female	 53 (44.2)
Clinic Type n (%)	
	 Annual diabetes review clinic 	 108 (90.0)
	 Podiatry (with diabetes)	   12 (10.0)
Diabetes Type n (%)	
	 Type 1 diabetes 	 25 (20.8)
	 Type 2 diabetes	 95 (79.2)
Current BMI (kg/m2) value (SD)	 30.4 (7.7)
Current BMI Categorya n (%)	
	 18.5-24.9 kg/m2	 22 (18.3)
	 25.0-29.9 kg/m2	 50 (41.7)
	 ≥30.0 kg/m2	 48 (40.0)
Occupational Historyb n (%)	
	 Professional 	 18 (15.0)
	 Non-professional	 94 (78.3)
	 Student	 3 (2.5)
	 Unemployed	 5 (4.2)
Duration of Diabetes years (SD) 	 13.0 (9.3)
HbA1c mmol/mol, (SD) 	 60 (19.5)
HbA1c % (SD)
Insulin Use n (%)	 7.7 (1.8)
	 Prescribed insulin	 50 (41.7)
Diabetes Complications	
	 History of microvascular 
	 complications n (%)	 37 (30.8)
	 History of macrovascular
	  complications n (%)	 20 (16.7)
Foot-related Complications n (%)	
	 Current diabetic foot ulcer 	 17 (14.2)
	 Past and/or present occurrence of 
	 diabetic foot	 19 (15.8)
	 Ulcer
	 History of lower limb amputation	 6 (5.0)

Note.  a Normal (18–24 kg/m2), Overweight (25–29 kg/m2), Obese (> 30 
kg/m2) (57).    b Professionals (current or retired college-educated profes-
sionals and/or managers).
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The standard multiple regression model was tested. 
There were no missing data, and continuous variables 
were used where possible; log10 transformations were 
undertaken where necessary. The assumptions of the 
model were checked in relation to multicollinearity, 
outliers and variables with undue influence on the 
model; no issues were identified. 

The bivariate correlations among the variables are 
presented in Table 5. 
	
Of note, the total scores for all of the psychological 
variables relating to personality (Type D, SAPAS) and 
mood (PHQ-9, PAID-5) demonstrated statistically 
significant positive correlations within and among 
each other.  

The standard multiple regression model was non-
significant F (13, 106) = 1.63, p = .088, with an 
adjusted R2 of .064, such that 6.4% of the variance in 
foot self-care can be attributed to the predictor vari-
ables. Predicted foot self-care using standardized B 
coefficients was .09 (gender), -.12 (type of diabetes), 
-.16 (duration of diabetes), -.10 (prescribed insulin), 
.21 (macrovascular complications), .06 (any history 
DFU), .06 (DS14, total score), .002 (SAPAS, total 
score), -.21 (PHQ-9, total score), -.08 (PAID-5), -.04 

S C I E N C E ,  P R A C T I C E  A N D  E D U C AT I O N

Table 3
Mean, standard deviation and reliability of scales from 
the DS14, SAPAS, PHQ-9, PAID-5, Brief IPQ 
(three questions) and SDSCA (FSC)

Questionnaire	 Total	 Cronbach’s
		  M (SD)	 Alpha
DS14		
DS14 negative affectivity (NA) 	8.6 (6.6)	 .82
DS14 social inhibition (SI)	 8.1 (6.2)	 .72
DS14 total score	 16.7 (10.6)	 .82
SAPAS 		
SAPAS total score	 2.3 (1.7)	 .50
PHQ-9		
PHQ-9 total score 	 3.6 (4.3)	 .77
PAID-5		
PAID-5 total score 	 3.8 (4.3)	 .80
BIPQ		
BIPQ total score 
(three questions)	 17.8 (4.1)	 .17a

BIPQ personal control	 7.3 (2.2)	
BIPQ identity	 2.6 (2.5)	
BIPQ coherence 	 7.9 (2.1)	
SDSCA (FSC)		
SDSCA (FSC) total score	 4.3 (1.5)	 .50

Note. DS14 = Type D Scale–14; SAPAS = Standardised Assessment of 
Personality–Assessment Scale; PHQ-9 = Patient Health Questionnaire–9; 
PAID-5 = Problem Areas in Diabetes–5, BIPQ = Brief Illness Perceptions 
Questionnaire. SDSCA (FSC) = The Summary of Diabetes Self-Care Activities 
Measure, Foot Self-Care.  aOnly three questions from the scale were used to facili-
tate comparison with a previous study (33).

Table 4
Number of participants scoring above the clinical cut-off scores for the DS14, SAPAS, PHQ-9 and PAID-5

Questionnaire Cut-Off 	 Name of Category 	 Total
Scores		  n (%)
DS14		
	 NA > 10 & SI > 10	 Type D personality 	 23 (19.2)
SAPAS 		
	  ≥ 3a	 Positive for PD (psychiatry) 	 54 (45.0)
	  ≥ 4b	 Positive for PD (community)	 26 (21.7)
PHQ-9 level of depressionc		
	 0–4	 Minimal	 83 (69.2)
	 5–9	 Mild	 24 (20.0)
	 10–14	 Moderate	 9 (7.5)
	 15–19	 Moderately severe	 4 (3.3)
	 20–27	 Severe	 0
PHQ-9 additional clinical cut-off scores		
    > 4c	 Symptoms of depression	 37 (30.8)
      ≥ 10d	 Major depression 	 13 (10.8)
      ≥ 12e	 Major depression in diabetes	 10 (8.3)
PAID-5		
   ≥ 8	 High distress	 23 (19.2)

Note.  DS14 = Type D Scale-14; SAPAS = Standardised Assessment of Personality–Assessment Scale; PHQ-9 = Patient Health Questionnaire-9; PD = Personality 
Disorder, PAID-5 = Problem Areas in Diabetes-5. aCut-off score from original validation paper in a psychiatry sample (37), bCut-off score for a community sample (39), 
cStandard cut-off scores for the instrument (40),  dStandard cut-off for major depression (42), eRecommended cut-off score for major depression in diabetes (41,42).
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(BIPQ personal control score), .21 (BIPQ identity 
score) and -.15 (BIPQ coherence). 

Exploratory investigations examined associations 
among DFU history and demographic or medical 
variables. Participants with a current and/or past 
history of DFU had statistically significantly higher 
BMI (t (118) = -.32, p = .002) and were more likely 
to be overweight or obese, had a longer duration of 
diabetes (t (118) = -2.46, p = .015), were more likely 
to be on insulin therapy (χ2(1, N = 120) = 9.52, p = 
.002) and to have concomitant microvascular com-
plications (χ2(1, N = 120) = 36.40, p < 0.001) (see 
Table 6). Of the psychological variables, only BIPQ 
identity demonstrated a statistically significant differ-
ence between normal and obese groups (t (118) = - 
2.73, p = .007), where participants in obese categories 

reported greater symptoms of diabetes. There were no 
statistically significant differences in age, gender, oc-
cupational history, type of diabetes or HbA1c among 
participants with or without a current and/or past 
history of DFU. 

Table 7 presents a comparison between participants 
with and without a history of DFU in relation to con-
tinuous psychological variables. Only BIPQ identity 
(experience of symptoms of diabetes) demonstrated a 
statistically significant difference between the groups 
(t (118) = - 2.73, p = .007). In addition, none of the 
psychological categorical variables (use of clinical cut-
off values from scales) demonstrated a statistically 
significant difference between the groups.

Participants who were prescribed insulin (n = 50) 

S C I E N C E ,  P R A C T I C E  A N D  E D U C AT I O N

Table 6
Comparison of participant characteristics for those with or without a history of DFU 

Measure	 Total 	 Any History of DFU	 No History of DFU	 p-value
		  (n = 120)	 (n = 19)	 (n = 101)

Age Mage, (SD)	 60.5 (16.0)	 65.5 (9.2)	 59.5 (16.8)	 .14

Gender (n, %)				    .09
	 Male 	 67 (55.8)	 14 (73.7)	 53 (52.5)	
	 Female	 53 (44.2)	 5 (26.3)	 48 (47.5)	
Diabetes Type (n, %)				    .76
	 Type 1 diabetes 	 25 (20.8)	 3 (15.8)	 22 (21.8)	
	 Type 2 diabetes	 95 (79.2)	 16 (84.2)	 79 (78.2)	
Current BMI (kg/m2, SD)a	 30.4 (7.7)	 34.8 (7.6)	 29.6 (7.4)	 .002
Current BMI Categoryb (n, %)				    .004 
	 18.5–24.9 kg/m2	 22 (18.3)	 1 (5.3)	 21 (20.8)	
	 25.0–29.9 kg/m2	 50 (41.7)	 4 (21.1)	 46 (45.5)	
	  ≥30.0 kg/m2	 48 (40.0)	 14 (73.7)	 34 (33.7)	
Occupational Historyc (n, %)				    .66
	 Professional 	 18 (15.0)	 3 (15.8)	 15 (14.9)	
	 Non-professional	   94 (78.3)	 16 (84.2)	 78 (77.2)	
	 Student	 3 (2.5)	 0 (0)	 3 (3.0)	
	 Unemployed	 5 (4.2)	 0 (0)	 5 (5.0)	
Duration of Diabetes (years, SD)a	 13.0 (9.3)	 18.6 (12.1)	 11.9 (8.3)	 .02
HbA1c (mmol/mol, SD) 	 60 (19.5)	 67 (15.7)	 59 (20.0)	 .12
HbA1c (%, SD)	   7.7 (1.8)	    8.3 (1.4)	     7.6 (1.8)	
Insulin Use (n, %)				  
	 Prescribed insulin 	 50 (41.7)	 14 (73.7)	 36 (35.6)	 .002
Diabetes Complications (n, %)				  
	 History of microvascular
	 complications	 37 (30.8)	 17 (89.5)	 20 (19.8)	 < .001
	 History of macrovascular
	 complications	 20 (16.7)	 5 (26.3)	 15 (14.9)	 .22

Note. aFor Current BMI and duration of diabetic illness, log10 transformed values were used for the t-test. bNormal (18–24 kg/m2), Overweight (25–29 kg/m2), Obese 
(> 30 kg/m2) (57)).  cProfessional (current or retired college-educated professionals and/or managers).
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and those not taking insulin were compared in re-
lation to DFU history. Of these participants, there 
were 14 with and 36 without a current and/or past 
history of DFU. Data were explored in relation to 
demographic and continuous psychological variables 
using t-tests and chi-square tests. Participants who 
were prescribed insulin were more likely to be older 
(t (42) = - 3.85, p < .001), male (χ2(1, N = 50) = 
4.73, p = .03), have a higher BMI (t (48) = - 2.74, p 
= .008), a longer duration of illness (t (48) = - 2.45, p 
= .018) and a history of microvascular complications 
(χ2(1, N = 50) = 13.00, p < .001). There were no 
statistically significant differences for HbA1c or his-
tory of macrovascular complications. With regard to 
the psychological variables, there were no significant 
between-group differences in terms of insulin use.

Finally, the results of all two-tailed comparisons in a 
series of Mann-Whitney U tests between participants 
scoring above and below clinical cut-off scores for 
the psychological variables and SDSCA (FSC) were 
non-significant.

DISCUSSION
Some 19% of participants met criteria for Type D 
personality using the DS14, and the findings are 

broadly in keeping with the literature for Type D 
rates in Europe47, but lower than in a previous study 
from Ireland (39%)48 in which the latter population 
comprised college students preparing for the profes-
sions. The present sample was older, and a majority 
were not from professional backgrounds. 

The rate of just over 20% screening positive for per
sonality disorder on SAPAS in this study is higher 
than might be expected in the general population, 
given that epidemiological studies generally cite 
prevalence rates of less than 15% in the general 
population49 and around 10% in older age groups.50 

However, this was similar to the rates found in south-
east London, an area with high rates of economic 
deprivation.51 However, some caution is warranted 
when interpreting these data, as the SAPAS was not 
found to have a good index of reliability in our study.
In terms of depression, 31% of participants demon-
strated clinically relevant symptoms of depression 
(PHQ-9 >4), with 8% screening positive for major 
depression in diabetes using a cut-off score of PHQ-9 
≥ 12.41,42 Therefore, the results are in keeping with 
the international literature, thus suggesting a gener-
ally strong association between depression and dia-
betes.52 However, due care is required in interpreting 

S C I E N C E ,  P R A C T I C E  A N D  E D U C AT I O N

Table 7
Comparison of scores on the DS14, SAPAS, PHQ-9, PAID-5, BIPQ (three questions) and SDSCA (FSC) for participants 
with or without a history of DFU

Questionnaire 	 Total Sample	 Any History of DFU	 Without a History of DFU	 p-value
		  M (SD)	 M (SD)	 M (SD)	

DS14				  
DS14 Negative affectivity (NA) 	 8.60 (6.58)	 9.58 (6.95)	 8.42 (6.53)	 .48
DS14 Social inhibition (SI)	 8.11 (6.15)	 7.00 (5.11)	 8.32 (6.32)	 .39
DS14 total score	 16.71 (10.61)	 16.58 (9.13)	 16.73 (10.91)	 .95
SAPAS 				  
SAPAS total score	 2.28 (1.66)	 2.23 (1.61)	 2.28 (1.64)	 .24
PHQ-9				  
PHQ-9 total scorea 	 3.60 (4.31)	 4.95 (4.92)	 3.35 (4.17)	 .12
PAID-5				  
PAID-5 total scorea 	 3.75 (4.34)	 5.42 (6.13)	 3.44 (3.88)	 .20
BIPQ				  
BIPQ personal control  	 7.33 (2.19)	 7.37 (2.14)	 7.33 (2.21)	 .94
BIPQ identity	 2.62 (2.47)	 4.00 (4.44)	 2.36 (2.46)	 .007
BIPQ coherencea	 7.87 (2.05)	 8.37 (1.46)	 7.77 (2.14)	 .42
SDSCA (FSC)				  
SDSCA (FSC) total score	 4.26 (1.53)	 4.33 (1.87)	 4.25 (1.47)	 .82

Note.  DS14 = Type D Scale-14; SAPAS = Standardised Assessment of Personality-Assessment Scale; PHQ-9 = Patient Health Questionnaire-9; PAID-5 = Problem 
Areas in Diabetes–5, BIPQ = Brief Illness Perceptions Questionnaire, SDSCA (FSC) = The Summary of Diabetes Self-Care Activities Measure, foot self-care only.  
aFor PHQ-9, PAID-5 and BIPQ coherence, log10 transformed values were used for independent sample t-tests.
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these results, given the absence of a control group in 
our study. Diabetes-related distress (PAID-5 ≥ 8) was 
found in 19% of participants, which is in keeping 
with the international literature.53 

It is noteworthy that the screening cut-off scores for 
personality dysfunction (DS14, SAPAS), diabetes-
related distress (PAID-5) and major depression 
(PHQ-9) demonstrated a statistically significant 
positive correlation. This suggests that individuals 
who score high (or low) on one of the scales will also 
tend to do so on the others. This points to the pos-
sibility of an underlying negative affectivity in these 
individuals. We found no statistically significant rela-
tionship between the psychological variables and foot 
self-care, which precludes focused recommendations 
in relation to the same. One, more general, prag-
matic consideration for specialist clinics in podiatry/
diabetes would be to screen for diabetes distress and 
depression during routine appointments. There are 
very brief (1- or 2-item) screening tools available for 
this purpose, and where scores are high, considera-
tion could be given for a referral to general practice 
and/or specialist mental health services available in 
the local community or online. Success, in terms of 
mental health outcomes at one year follow-up, has 
been achieved in the past with this type of approach 
as an outcome of the Monitoring of Individual Needs 
in Diabetes (MIND) study.54

The hypotheses of the study were that personality, 
depression, diabetes-related distress, aspects of ill-
ness beliefs and relevant demographic variables would 
significantly predict foot self-care in patients with 
diabetes. Contrary to the hypotheses, the results indi-
cate that, except for macrovascular complications, the 
variables chosen provided very modest contributions 
to the variance in foot self-care. Again, however, the 
measure of foot self-care was found to have a low 
reliability value. 

The illness perception identity was found to be sig-
nificantly stronger in the DFU sub-group, meaning 
simply that patients had a stronger sense of their 
symptoms being associated with their diabetes, as 
would be expected when one has an obvious com-
plication known to be caused by diabetes.

Macrovascular complications demonstrated a signifi-
cant positive relationship with foot self-care. Previ-
ous research from Norway found that macrovascular 
complications had a negative association with foot 

self-care.34 This research argued for the possibility 
that less attention was likely to be paid to preventative 
foot-care where macrovascular complications were a 
focus of treatment. The reason for this difference is 
unclear, but it is possible that multidisciplinary care 
has generally improved in recent years, or that there 
are regional and cultural differences in terms of areas 
of clinical focus; for example, the clinicians in the 
current study have a particular interest in foot care.  

Study strengths and limitations 
The cross-sectional design and the absence of a con-
trol group limits the generalisability of our findings. 
The study had a relatively small number of partici-
pants from a podiatry clinic in the sample, and it is 
possible that the patients attending the podiatry clinic 
could have some differences in comparison to those 
not attending podiatry.

In relation to the variables measured, Cronbach’s 
alpha values were less than .7 for the SAPAS and 
the SDSCA (FSC), suggesting difficulties related to 
internal consistency. Difficulties with low Cronbach’s 
alpha values are often seen in scales with a small num-
ber of items, however, and do not necessarily indicate 
that the scales are not useful or valid.55 It is also the 
case that the SAPAS was designed to screen for a wide 
range of personality disorders using a small item pool, 
and this could limit internal consistency. Neverthe-
less, the interpretation of these measures should be 
approached with caution.

Potential mediating or moderating factors relating to 
foot self-care were not measured in this study. These 
might include physical ability, perceived importance 
of foot self-care, previous education on foot self-care, 
self-efficacy in relation to self-management, general 
educational level, income, social support, ulcer risk 
status (as a prompt for more intense professional 
input) and the quality of patient–provider com-
munication.29 Foot self-care itself was assessed by 
self-reporting; greater accuracy might be achieved 
in future research by asking patients to keep a daily 
diary of foot self-care activities.

Although psychological constructs such as depres-
sion and personality disorders were assessed using 
validated and widely used measures, these were not 
formally diagnosed using semi-structured clinician 
interviews, perhaps at the expense of accuracy. Other 
mental health conditions such as generalised anxi-
ety disorder were not examined. Positive and poten-
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m

tially protective aspects of mental health were also 
not examined; for example, a US study found that 
emotional expression, that is, actively communicat-
ing about emotional experiences with others, was 
positively related to self-care behaviours (including 
FSC).56 Finally, only three questions from the BIPQ 
were used to allow comparison with a study from the 
UK,33 and this limits interpretation. 

Additional investigations were undertaken looking 
at DFU and insulin use. Apart from experiencing 
more physical symptoms of diabetes, there were no 
statistically significant differences in the psychology 
questionnaire results in participants with DFU ver-
sus those without DFU; however, the number in the 
DFU group was relatively small. It should be empha-
sised that these findings are exploratory in nature 
and, while worthy of further of investigation with a 
larger sample, no definitive conclusions can be drawn 
at the moment.

IMPLICATIONS FOR CLINICAL PRACTICE 
n 	 It is clear from our study that psychological 
	 difficulties are a significant feature of many 
	 patients presenting with DFU; consequently, 
	 pathways to mental health care, where required, 
	 are important for patients attending specialist 
	 podiatry/diabetes clinics. 

n 	 We suggest exploring the idea of routinely 
	 screening all patients for diabetes-related distress 
	 and depression. Where required, patients could 
	 be provided psychoeducational information and 
	 the possibility for an onward referral to local 
	 community or online mental health services. 

FUTURE RESEARCH
n 	 Personality disorders, depression and diabetes-	
	 related distress are prevalent in people attending 
	 specialist podiatry/diabetes clinics, but the 
	 variables measured here do not necessarily 
	 predict foot self-care. 

n 	 Future research should seek to identify specific 
	 psychological risk factors for DFU and foot self-
	 care in diabetes, as this could facilitate the 
	 design of interventions that improve both 
	 physical and mental health outcomes for patients 
	 with diabetes. 

Key messages 
n 	 It is established that medical factors such as being 
	 overweight and a longer duration of diabetes 
	 confer a significant risk of diabetic foot ulcer.

n 	 Mood difficulties and personality disorders were 
	 common features in patients presenting to diabetic 
	 specialist clinics, and they may require additional 
	 interventions.

n 	 Psychological variables were not identified as 
	 conferring an increased risk for foot ulcers or poor 
	 foot self-care.

n 	 The relationship between psychological factors 
	 and diabetic foot self-care remains to be 
	 elucidated.
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