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Abstract

Diabetic foot ulcers (DFUs) are one of the most prevalent and costly diabetes
complications, associated with diminished quality of life and poor prognosis.
Management of DFUs relies heavily on patients’ foot self-care behaviour. This
study aims to explore psychological determinants of this important behaviour
among primary care patients. A total of 186 patients with active DFUs self-
reported their illness perception, diabetes distress, self-efficacy, and foot self-
care behaviour. Structural equation modelling was performed to examine inter-
relationships among measured variables. The final model demonstrated satis-
factory fit, CFI = 0.933, TLI = 0.913, RMSEA = 0.050, SRMR = 0.073, »*(95)
= 132.256 (p = 0.004), and explained 51.1% of the variance of foot self-care. Ill-
ness threat perceptions (i.e., consequence, timeline, identity, concern, and
emotion) had a direct positive effect on foot self-care behaviours, but also indi-
rectly decreased foot self-care through increasing diabetes distress. Control per-
ceptions (i.e., personal control, treatment control, and coherence) were not
directly associated with foot self-care behaviours, but indirectly improved foot
self-care by reducing diabetes distress and increasing foot care confidence.
These findings suggest illness perceptions, diabetes distress, and self-care confi-
dence as modifiable predictors to be targeted in self-management interventions
for patients with DFUs.
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Key Messages
« Diabetic foot ulcers (DFUs) are believed to continue to be highly prevalent.

Management of DFUs relies heavily on patients' foot self-care behaviour.
Patients' beliefs about DFU have been shown to be critical drivers of foot
self-care behaviours. Underpinned by the Common-Sense Model of Self-
Regulation, we performed a structural equation modelling (SEM) analysis to
explore psychological determinants of this important behaviour among pri-
mary care patients.

The SEM results showed that threat perceptions (i.e., consequence, timeline,
identity, concern, and emotion) and control perceptions (i.e., personal con-
trol, treatment control, and coherence) were associated with diabetic foot
self-care behaviours through diabetes distress and foot care confidence.

The findings suggest illness perceptions, diabetes distress, and self-care con-
fidence as modifiable predictors to be targeted in self-management interven-

1 | INTRODUCTION

Diabetic foot ulcers (DFU) are a source of physical dys-
function, emotional distress, and diminished quality of
life, affecting around 20 million people globally each
year.! DFUs are complex to treat, take months to years to
heal, with high recurrence rates reaching 40% within one
year of wound closure.” More than 85% of diabetic lower
extremity amputations (DLEA) are precipitated by a foot
ulcer.> DFU is considered the most prevalent and costly
among all diabetes complications and is associated with a
five-year mortality rate of 50%.* Additionally, DFUs sig-
nificantly impact patients' mental well-being,””” resulting
in high levels of depression and anxiety,8 which can fur-
ther compromise foot self-care behaviour’® and wound
healing,'® and increase risk of mortality."

DFU management relies heavily on patient activation
and foot self-care behaviours such as performing regular
foot self-inspections, foot skin care, adhering to recom-
mended footwear, seeking immediate advice from health-
care professionals for any (pre-) ulcerative lesion,
maintaining optimal foot and skin care (including skin
colour and temperature),'*"* in addition to the demands
of optimal diabetes self-management. Patients’ beliefs
about diabetes and DFU have been shown to be critical
drivers of diabetes and foot self-care behaviour."* One
theoretical model that describes how patients’ interpreta-
tions of their illness relate to self-care is the Common
Sense Model of Self-Regulation (CSM)."> According to
the CSM, experience of illness/symptoms drives an indi-
vidual to assign interpretations to the health problem,
which generates cognitive and emotional representations
of the illness. These representations might not align with

tions for patients with DFUs.

medical models of the illness but are important in shap-
ing patients' responses to the illness. Previous research
identified multiple dimensions of illness representations,
some of which capture negative aspects related to illness
threat (e.g., identity consequences, timeline, concern, and
emotional representations), whereas others capture posi-
tive perceptions about the controllability of illness
(e.g., personal control, treatment control, and illness
coherence).’® Prior work found that lower perceived
threat and higher perceived control were both associated
with better psychological well-being, treatment adher-
ence, and various health outcomes.'®'”

A vast literature has documented associations
between illness perceptions and general self-care behav-
iour in diabetes such as medication adherence, exercise,
and diet."”* Some other studies have also found a link
between illness perceptions and foot-specific self-care
behaviours, but with a primary focus on patients at risk
of ulcers, but ulcer-free.'®*° This is a critical research gap
since evidence from ulcer-free patients is unlikely to be
generalised to those with active ulcer(s) due to their dis-
tinct illness experiences and different levels of perceived
relevance of foot self-care. To date, only one study inves-
tigated the role of illness perceptions in foot-specific self-
care in patients with active ulceration. This longitudinal
study showed that identity, coherence, and personal con-
trol over ulceration measured at baseline predicted subse-
quent foot self-care behaviours (24 weeks).*!

Apart from illness perceptions, psychological distress
and self-efficacy are also important determinants of self-
care behaviours. Diabetes distress refers to the emotional
distress associated with adjusting to and living with dia-
betes, and may relate to control over the treatment
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regimen, worries/fears about long-term outcomes, and
feeling unsupported by health professionals.”” Self-
efficacy denotes the belief in one's ability to plan and
perform desired activities and reflects confidence in the
ability to exert control over one's own motivation, behav-
iour, and social environment.”® Prior work in patients
with diabetes have found that better foot self-care was
predicted by lower diabetes distress®* and higher
self-efficacy.>® These two constructs were also found to
be negatively correlated with each other*® and associated
with illness perceptions.*’

Despite promising evidence from previous research
regarding the effects of illness perceptions, diabetes dis-
tress, and self-efficacy on foot-specific self-care behav-
iours, most studies assessed these constructs in
isolation and used conventional analytical methods
such as linear regressions. There is a paucity of research
that provides a comprehensive account of the complex
direct and indirect relations among these variables.
Structural equation modelling (SEM) is a more power-
ful statistical technique than regression that simulta-
neously accounts for multiple interactive relationships
among variables.”®*® The current study aimed to use
SEM to map relationships among cognitive, emotional,
and behavioural variables related to foot self-care in
patients with active DFU. This understanding is pivotal
because it would allow for the future development of
interventions that target the potential barriers and facil-
itators of diabetic foot self-care behaviour, which is cur-
rently lacking according to international DFU
management guidelines.'”> The following hypotheses
will be examined:

i. threat perceptions have direct effects on diabetic foot
self-care behaviour, diabetes distress, and foot care
confidence;

ii. control perceptions have direct effects on diabetic
foot self-care behaviour, diabetes distress, and foot
care confidence;

iii. diabetes distress and foot care confidence have direct
effects on diabetic foot self-care behaviour;

iv. diabetes distress has a direct effect on foot care
confidence.

2 | MATERIALS AND METHODS

2.1 | Study design, settings and
participants

A cross-sectional study was conducted between April and
September 2022 in National Healthcare Group Poly-
clinics (NHGP) in Singapore. NHGP consists of seven
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polyclinics that serve the central and northern parts of
Singapore and provides a comprehensive range of health
services including diabetic foot wound care
management. NHGP is part of Diabetic Foot in Primary
and Tertiary (DEFINITE) Care®® that is an
inter-institutional and multi-disciplinary team care at a
healthcare cluster in Singapore with an aim to provide
optimal care for patients with DFU. Nurses at NHGP
actively participate in regular DFU wound care dressings
and patient education on wound/foot self-care behav-
iours every 3-5 days until wound closure.

Participants from six clinics were recruited subject to
the following inclusion criteria: 21 years of age or older
with an active DFU receiving wound care at NHGP, and
fluent in either English, Mandarin, or Malay. Individuals
were excluded if they were unable to give consent due to
cognitive or psychiatric diagnoses. The sample size was
calculated based on rules-of-thumb for performing
SEM,*"*? that is, 10 cases per observed variable. A total
sample of 176 participants was determined for 16 vari-
ables for this study allowing 10% cases with
incomplete data.

2.2 | Recruitment procedures

Trained research staff who were fluent in the partici-
pants’ preferred languages approached each eligible
patient in the waiting area of the wound care services of
the participating clinics. All eligible participants were
asked to participate in a one-time anonymous survey dur-
ing one of their routine wound care visits. The survey
was self-administered or assisted by the designated clini-
cal research coordinators upon request by participants. A
grocery voucher reimbursement was provided to each
participant upon completion of the survey. All willing
participants were recruited consecutively in the six par-
ticipating clinics.

Ethical approval was provided by The National
Healthcare Group Domain Specific Review Board ethics
committee (Ref No. 2021/01074) and the Nanyang Tech-
nological University Institutional Review Board (Ref
No. NTU IRB-2022-338).

2.3 | Measures

A structured questionnaire battery was developed to
obtain information related to participants’ socio-
demographic and clinical information of diabetes and
DFU, and patient-reported outcome measures (PROM)
related to illness perception, distress, self-care confidence,
and self-care behaviour.
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Diabetes distress

Threat perceptions

Control perceptions

Foot care
confidence

2.3.1 | BriefIllness Perception
Questionnaire (BIPQ)

The BIPQ*® consists of eight illness representation items
that are rated on a 0 to 10 ordinal scale. Following the pre-
vious study,”* higher scores on the consequences, identity,
timeline, concern and emotional representations indicate
higher perceived threat (Cronbach's alpha = 0.66), whereas
higher scores on the treatment control, personal control,
and illness coherence items indicate higher perceived con-
trol (Cronbach's alpha = 0.52).

2.3.2 | Foot Care Confidence Scale (FCCS)
The FCCS* consists of 12 statements about the confi-
dence level perceived by the participants in undertaking
various foot-care activities using a five-point Likert scale
response. A higher total score represents greater self-
efficacy. Cronbach's « in the present study was 0.71. The
two subscales of the FCCS consist of foot self-care aspect
and clinical aspect of foot care.*

2.3.3 | Diabetes Distress Scale (DDS)

The DDS** consists of 17 items with four subscales
including emotional burden, physician-related distress,
regimen-related distress, and interpersonal distress. All
items were rated on a 6-point Likert scale where a higher
score indicates greater distress. Cronbach's « in the pre-
sent study was 0.85.

2.3.4 | Diabetes Foot Self-Care Behaviour
Scale (DFSBS)

The DFSBS*’ contains seven items divided into two parts
(subscale A: items related to care of foot bottom and toes,

self-care behaviours

FIGURE 1
of the relationships among illness

Hypothesised pathways

control- and threat-related perceptions,
diabetes distress, and foot care
confidence, and diabetic foot self-care
behaviours.

Diabetic foot

subscale B: items related to care of foot skin and foot-
wear) measuring foot self-care behaviours. Items were
rated on a 5-point Likert scale where higher scores repre-
sent better diabetic foot self-care behaviours. Cronbach's
a was 0.90 in the present study.

2.4 | Data analysis

Pearson correlation analysis was used to analyse the
inter-correlations among the PROM variables. A
hypothesised model (see Figure 1) that was informed by
prior work'>'71%3% was constructed with five latent vari-
ables: threat perceptions, control perceptions, diabetes
distress, foot care confidence, and diabetic foot self-care
behaviour. SEM was performed to examine the hypothe-
sised relationships among the latent variables as illus-
trated in Figure 1. We first tested the baseline
measurement model, and then tested the full structural
model containing all hypothesised regression paths. Satis-
factory model fit can be inferred if fit indices are above
0.90 for Comparative Fit Index (CFI) and Tucker-Lewis
Index (TLI), below 0.08 for root mean square error of
approximation (RMSEA), and below 0.08 for Standar-
dised Root Mean Square (SRMR).>** Analyses were per-
formed using IBM SPSS and the lavaan package in R.*' A
two-tailed p value <0.05 was considered statistically
significant.

3 | RESULTS

3.1 | Sample characteristics

A total of 186 patients participated in this study. The
demographic characteristics are shown in Table 1. Most
patients were aged between 51 and 70 years old (64.5%),
were male (73.7%), and of Chinese ethnicity (53.2%).
Most patients had been living with diabetes for more
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TABLE 1  Sociodemographic and clinical characteristics. had at least one episode of prior amputation. Up to 72.6%
of them had HbAlc 7.0% (53 mmol/mol) and above.
n (%) or mean . . .
Variables o i | b Slightly more than one third of the study population
A (37.6%) had more than one DFU. Nearly half of DFUs
c .
8 were neuropathic (48.4%).
21-50 years 13 (7.0)
51-70 years 120 (64.5)
>71 years 53(28.5) 3.2 | Patient Reported Outcome Measure
Canak (PROM) variables and correlations
Male 137 (73.7) _
Female 49 (26.3) The .average score for threat perception and control per-
hnic ception was 25.5 (SD: 11.4; range 0-50) and 21.4 (SD: 6.5;
Ethnicity range 0-30), respectively. The average DDS score was 2.0
Chinese 99 (53.2) (SD: 0.8; range 1-6) indicating moderate distress of diabe-
Malay 33(17.7) tes. The average FCCS score was 37.9 (SD: 8.9; range 12—
Indian 54 (29.0) 60) and the average DFSBS score was 23.8 (SD: 8.2; range
Duration of diabetes 7-35), indicating a moderate level of foot care confidence
< and foot self-care behaviour. Significant correlations were
<5 years 14 (7.5) . ) )
o5 i E5) shown between diabetic foot self-care behaviour and cog-
ears 5 ops .
J nitive and psychological factors (see Table 2).
Duration of DFU*
<3 months 58 (31.2)
>3 months 128 (68.8) 3.3 | SEM results
Location of DFU
Toe 107 (57.5) 3.3.1 | Measurement model
Above toe level 79 (42.5) .
The measurement model was first constructed, with
First-DFU . . . .
underlying constructs (i.e., latent variables) being mea-
Yes 93 (50.0) sured by multiple observed variables (i.e., indicators). We
No 93 (50.0) constructed five latent variables, namely control percep-
History of amputation tions, threat perceptions, diabetes distress, diabetic foot
Yes 84 (45.2) self-care behaviour and foot care confidence. The respec-
No 102 (54.8) Flve' subscale or domain scores were us<?q as the manifest
indicators of the latent constructs. Specifically, threat per-
HbA1c (past 3 months) . s .
ceptions were indicated by item scores of consequences,
<7.0% (53 mmol/mol) 51(27.4) identity, timeline, concern and emotional representation,
27.0% (53 mmol/mol) 135 (72.6) while control perceptions were indicated by item scores of
Number of DFU personal control, treatment control, and coherence. The
1 116 (62.4) mean scores of two subscales of FCCS were used as indi-
>1 70 (37.6) cators of foot care confidence. The mean scores of two
Type of DFU subscales of DFSBS were used as indicators of foot self-
i care behaviour. Finally, the scores of each domain of DDS
Neuropathic %0 (484) were used as indicators of diabetes distress. Full informa-
Ischaemic 28 (15.1) tion maximum likelihood estimation was used for the
Neuroischaemic 68 (36.6) current study.

*DFU: diabetic foot ulcer.

than five years (92.5%) and living with DFU for
more than three months (68.8%). Patients with toe ulcers
made up 57.5% of the study population. Half of the study
population (50.0%) had their first DFU and 54.8% of them

The initial measurement model did not show optimal
acceptable fit: CFI = 0.88, TLI = 0.85, RMSEA = 0.07
(90% confidence interval 0.049 to 0.082), SRMR = 0.08,
7%(94) = 165331 (p <0.001). All indicator variables
loaded significantly onto their corresponding latent vari-
ables; factor loadings ranged from 0.42 to 0.67 for threat
perceptions, 0.43-0.62 for control perceptions, 0.71-0.87
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TABLE 2 Inter-correlations among study variables.
Variables 1 2 3 4 Mean (SD)
1 Threat perceptions 25.5(11.4)
2 Control perceptions —0.018 21.4 (6.5)
3 Foot care confidence —0.042 0.304%* 37.9 (8.9)
4 Diabetes distress 0.430** —0.166* —0.185* 2.0 (0.8)
5 Diabetic foot self-care behaviour 0.023 0.200%* 0.453** —0.283** 23.8(8.2)
Abbreviation: SD, standard deviation.
**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).
. Physician- Regimen-related Interpersonal-
Consequence |0.51*** Emotional burden . 2 req distress distress related distress
N AN ~ ~
~ o T 0.68%%*~_ 0.84**¥ 0.52%4*
A 0.47%%x 0.55 ~ ~ | z
Timeline \\\\ RO ///
~ g N ~
0.56*** \\
Identity |« _ > Threat
oagrzr" 7 perceptions Diabetes distress
rae 4
Concerns s
0.61%%*
Emotional 7
representation i
R2:0.51

Control perceptions

B N~
0.617X— — (578" a1¥%—

Diabetic foot
self-care
behaviours

- Ve N
Treatment 0.67*%*% ~ N 077
Personal Coherence e AN
control control Foot care - ‘ >
. Behaviours related Behaviours related
confidence to care of foot to care of foot skin
P - bottom and toes and footwear
0.87**_~ ~— _0.71%**
A >
Self-care related confidence Clinical related confidence
FIGURE 2 Final model of the associations among illness perceptions, diabetes distress, foot care confidence, and diabetic foot self-care

behaviour. Ellipse indicates latent variables. Box indicates observed variables. Straight line with arrowhead denotes direct and indirect
effects. Dashed line with arrowhead denotes factor loadings. Non-significant path parameters are not presented for clarity. **p < 0.005,

®5p < 0,001

for foot care confidence, 0.52-0.82 for diabetes distress,
and 0.67-0.77 for foot self-care behaviour.

Error covariance was then added to the model based
on modification indices and theoretical assumptions,
aiming to improve the goodness of fit of the measure-
ment model. We allowed the residual term of the emo-
tional distress subscale in the DDS to freely covary with
the residual terms of the “illness consequence” and
“emotional representation” items in the BIPQ because
the wording of these items were similar. The fit indices of
the modified measurement model improved to a level
deemed satisfactory: CFI = 0.93, TLI = 0.91, RMSEA =
0.05 (90% confidence interval 0.029 to 0.066), SRMR =
0.07, y%(92) = 132.254 (p = 0.004).

3.3.2 | Full structural model

The full structural model with hypothesised regression
paths between latent variables was then examined. The
direction of paths was determined based on relevant the-
ories including the CSM model,">'**® as well as prior
work documenting these associations.'”'>*"4>"** The full
structural model (see Figure 2) had satisfactory fit:
CFI = 0.93, TLI = 0.91, RMSEA = 0.05 (90% confidence
interval 0.029 to 0.068), SRMR = 0.07, »*(95) = 132.256
(p = 0.004). All indicator variables had significant factor
loadings on the corresponding latent variables; the
factor loadings ranged from 0.44 to 0.61 for threat percep-
tions, 0.41-0.61 for control perceptions, 0.71-0.87 for foot
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care confidence, 0.52-0.84 for diabetes distress, and 0.67-
0.77 for foot self-care behaviour. This model explained
51.1% of the variance of diabetic foot self-care behaviour
(indicated by an R? of 0.511).

Threat perceptions (i.e., consequence, timeline, iden-
tity, concerns, and emotion) appeared to have both direct
and indirect effects on diabetic foot self-care behaviour.
On one hand, greater perceived threat positively pre-
dicted diabetic foot self-care behaviour (f = 0.22,
p = 0.049). On the other hand, this relationship was
mediated by diabetes distress, where threat perceptions
increased diabetes distress (f = 0.45, p < 0.001), which in
turn resulted in poorer diabetic foot self-care behaviour
(# = —0.35, p = 0.001). These findings suggest diabetes
distress as a suppressor mediator in the relationship
between threat perceptions and diabetic foot self-care
behaviour.

Interestingly, threat perceptions did not predict foot
care confidence, but control perceptions (i.e., personal
control, treatment control, and coherence) positively pre-
dicted foot care confidence (f = 0.36, p < 0.001). Foot
care confidence also had a positive effect on diabetic
foot self-care behaviour (f = 0.58, p < 0.001), suggesting
an indirect effect of control perceptions on foot self-care
behaviour through foot care confidence. Additionally,
control perceptions negatively predicted diabetes distress
(# = —0.31, p = 0.001), which negatively predicted foot
self-care behaviour. Figure 2 illustrates the final struc-
tural model with all statistically significant regression
paths among the latent variables.

4 | DISCUSSION

The present study used SEM to elucidate the complex
associations among various psychological indices and
foot-specific self-care behaviour outcomes among pri-
mary care patients with active DFU. Consistent with
prior work and theoretical postulations,'®'”*" % the
study findings indicate that illness perceptions, diabetes
distress, self-care confidence, and their interplay, are
associated with diabetic foot self-care behaviour.

The SEM results showed a direct positive relationship
between threat perceptions and diabetic foot self-care
behaviour. This finding accords with our recent qualita-
tive work, which identified low perceived threat
(i.e., illness consequence) as a barrier to DFU foot self-
management.*> This finding suggests that threat percep-
tions may not necessarily be maladaptive in the context
of self-care but may instead activate patients to take
actions to prevent and manage their foot ulcers. It is
noteworthy, however, that our SEM also showed an
indirect association between threat perceptions and foot
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self-care through diabetes distress. In particular, threat
perceptions increased diabetes distress, which in turn
resulted in poorer foot self-care. This appears somewhat
inconsistent with the direct effect, and suggests that dia-
betes distress may be a potential suppressor mediator in
the relationship between threat perceptions and foot self-
care. It is possible that the awareness of illness threat is
necessary for patients to engage in foot self-care behav-
iours, but when the level of perceived threat becomes
overwhelming and causes significant psychological dis-
tress, an opposite effect on foot self-care behaviour may
be observed.

A previous SEM study on patients with diabetes
revealed an indirect effect of threat perceptions on self-
care behaviour (including foot care) through self-effi-
cacy.” However, the current study on patients with
active DFU only revealed a positive association between
self-efficacy and foot self-care behaviours, and did not
replicate the negative relation between threat perceptions
and self-efficacy. This suggests that for patients with
active DFU, lower perceived threat does not necessarily
entail greater foot care confidence. Indeed, foot care rou-
tine for patients with active ulcers involves relatively
more specific and potentially more complex activities
(e.g., performing foot skin care, nail and toe care, and
using customised footwear, etc.) compared to ulcer-free
patients whose goal is to prevent, rather than to manage,
ulceration. Patients with active ulcers may hence be gen-
erally less confident about foot self-care, regardless of
level of perceived threat, due to the complexity of these
activities.

Another important finding was the indirect effects of
control perceptions (i.e., personal/treatment control and
understanding of DFU) on diabetic foot self-care behav-
iour through diabetes distress and foot care confidence.
More specifically, higher control perceptions increased
confidence and decreased diabetes distress, which in turn
improved diabetic foot self-care behaviour. A recent SEM
study on patients with diabetes also suggested that con-
trol perceptions increased self-efficacy which in turn
increased general self-care behaviour in patients with
diabetes."” Our study extends this finding to an active
DFU population and suggests an additional indirect path-
way of control perceptions on foot self-care through low-
ering diabetes distress. These findings suggest the
importance of emphasising patients’ ability to control/
manage ulcers and improving their understanding of
DFU in self-management interventions.

Taken together, our SEM study suggests that threat
and control perceptions about DFU, diabetes distress,
and foot care confidence, are all directly and/or indirectly
associated with foot self-care behaviours in patients with
active DFU, each playing a distinct role in influencing
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the behavioural outcome. Threat and control perceptions
were found to underlie patients’ psychological and beha-
vioural responses to their ulcers (i.e., psychological dis-
tress, self-care confidence and behaviour). It may
therefore be important to target or modify these illness
perceptions in self-management interventions. Indeed, a
systematic review'® of 12 randomised controlled trials
(RCT) for patients with type 2 diabetes mellites (T2DM)
concluded that most illness perception domains were
modifiable through behaviour change techniques. Some
studies in the review also provided preliminary evidence
that modification of illness perceptions was associated
with improvements in glycaemic control. This was also
supported by a recent RCT* for patients with T2DM sug-
gesting that illness perception-based intervention is effec-
tive in improving self-care (including general diet, foot
self-care, exercise and blood glucose monitoring) for
patients with T2DM.

It is of note however that interventions targeting ill-
ness perceptions in the context of DFU should also
address patients’ diabetes distress. This is because we
identified a direct and an indirect (through distress) path-
ways from threat perceptions to self-care behaviours. On
one hand, interventions may need to provide information
and change inaccurate threat perceptions about DFU in
order for patients to be aware of the consequences associ-
ated with poor foot self-care. On the other hand, the dis-
tress resulting from threat perceptions should be assessed
and managed throughout these interventions because it
could compromise foot self-care. Interestingly, control
perceptions were found to negatively predict diabetes dis-
tress and positively predict confidence, suggesting the
importance of empowering patients with knowledge and
skills to manage their DFU and emphasising their
strengths and capabilities in clinical settings.

Study limitations warrant acknowledgement. Firstly,
study participants were recruited from the nurse-led
wound care services that focus on wound management
and patient/caregiver education rather than therapeutic
footwear assessment. Hence, the study participants may
not be representative of all DFU population and caution
should be exercised when generalising the study findings
to a wider population. Secondly, information related to
coping behaviour was not collected; hence, we were
unable to advance the theoretical understanding of the
distinct roles of threat and control perceptions in coping
responses that also underlies diabetes self-care behav-
iours and outcomes. Future longitudinal CSM-based
research is warranted to comprehensively evaluate and
verify the associations among psychological factors, cop-
ing strategies, self-care behaviour, and clinical outcomes.
Finally, although assumptions about directionality were
made among latent variables in the current study, causal

relationships cannot be established due to the cross-
sectional study design. It is important to note that SEM is
not inherently a causal statistical method.”® Hence, cau-
tion is needed when interpreting the significant paths in
the model. Future studies with prospective design and
larger confirmatory samples are required to validate this
preliminary model.

This is the first study that adopts SEM to systemati-
cally evaluate the interrelationship among cognitive, psy-
chological, and behavioural variables in primary care
patients with active DFU. Our study suggests that DFU-
specific illness perceptions are critical components of foot
self-care. The findings call for actions to adequately
address illness perceptions and leverage the impact of
diabetes distress and foot care confidence to improve dia-
betic foot self-care behaviour. The findings provide
important insights into the existing knowledge on the
care for patients with active DFU, while also creating
new opportunities to healthcare professionals in primary
care pertaining to patient educational intervention in
behaviour change. Future studies should adopt longitudi-
nal designs including healing outcomes to confirm the
current findings.
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