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Background. The literature remains unclear whether involving informal caregivers in diabetes self-care could lead to improved
diabetic foot outcomes for persons at risk and/or with foot ulcer. In this review, we synthesized evidence of the impact of
interventions involving informal caregivers in the prevention and/or management of diabetes-related foot ulcers. Methods. A
systematic review based on PRISMA, and Synthesis Without Meta-analysis (SWiM) guidelines was conducted. MEDLINE
(Ovid), Embase (Ovid), PsycINFO, CINAHL, and Cochrane Central Register of Controlled Trial of the Cochrane Library
databases were searched from inception to February 2021. The following MESH terms were used: diabetic foot, foot ulcer, foot
disease, diabetes mellitus, caregiver, family caregiver ,and family. Experimental studies involving persons with diabetes, with or
at risk of foot ulcers and their caregivers were included. Data were extracted from included studies and narrative synthesis of
findings undertaken. Results. Following the search of databases, 9275 articles were screened and 10 met the inclusion criteria.
Studies were RCTs (n=5), non-RCTs (n=1), and prepoststudies (n=4). Informal caregivers through the intervention
programmes were engaged in diverse roles that resulted in improved foot ulcer prevention and/or management outcomes such
as improved foot care behaviors, increased diabetes knowledge, decreased HbAlc (mmol/mol or %), improved wound healing,
and decreased limb amputations rates. Engaging both caregivers and the person with diabetes in education and hands-on skills
training on wound care and foot checks were distinctive characteristics of interventions that consistently produced improved
foot self-care behavior and clinically significant improvement in wound healing. Conclusion. Informal caregivers play diverse
and significant roles that seem to strengthen interventions and resulted in improved diabetes-related foot ulcer prevention and/
or management outcomes. However, there are multiple intervention types and delivery strategies, and these may need to be
considered by researchers and practitioners when planning programs for diabetes-related foot ulcers.

1. Introduction

Diabetes mellitus is among the top four noncommunicable
diseases (NCD) targeted for action under the Sustainable
Development Goals by the United Nations in 2015. Thus,
all member countries are required to reduce premature
death due to NCD by a third before 2030 [1]. Over 460 mil-
lion people had diabetes in 2019, and this number has been
estimated to rise to 578 million and 700 million by 2030 and

2045, respectively [2]. This high prevalence of diabetes and
its complications puts pressure on global health expenditure.
For instance, in 2017, the global health expenditure was esti-
mated at over 7 billion USD with around 4 million diabetes
related deaths [3].

One of the commonest and most debilitating complica-
tions of diabetes is diabetic foot ulcer (DFU) [4]. People with
diabetes have a lifetime risk of up to 25% of developing
DFU, and this greatly increases their chances of lower limb
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amputations [5]. This has made DFU the leading cause of
nontraumatic amputations [5], and morbidity and mortality
related to DFU are almost 50% over a five-year period [6].

The burden and debilitating effects of DFU reflect the
need for strategic interventions to prevent and/or manage
DFUs. Patient education, specialist care, clear referral path-
ways, use of multidisciplinary/professional teams, and other
stringent interventions have significantly reduced foot ulcers
and lower limb amputation (LLA) in developed countries
over the past two decades [7-9]. For instance, to manage
and/or prevent foot complications, the National Institute
for Health and Care Excellence (NICE) recommends the
use of health professional led multidisciplinary foot care ser-
vice teams. The guideline stipulates that those persons with
diabetes should be assessed for their risk of foot problems
when diabetes is diagnosed and at least annually thereafter.
Appropriate management and/or prevention services are
then put in place based on the risk stratification of the
patient [10]. Similarly, the International Working Group
on the Diabetic Foot IWGDF) in its evidence-based guide-
lines suggested that all preulcerative signs on the foot of per-
sons with diabetes must be treated. The IWGDF further
recommended that recurrent foot ulcers should be prevented
through the provision of integrated foot care. This integrated
foot care includes professional foot care, adequate footwear,
and structured education about foot care [11].

Apparently, prevention of DFU requires persons with
diabetes to engage in appropriate self-care behaviors relating
to wearing off-loading footwear, exercise, diet, blood glucose
monitoring, medication, and foot care [10-12]. Neverthe-
less, self-care behavior in the management of chronic condi-
tions like diabetes is a complex phenomenon and impacted
by multiple factors including but not limited to issues per-
taining to problem solving skills, self-efficacy, and environ-
ment [13-15]. Thus, the social environment consisting of
family members, friends, and significant others of persons
with diabetes stands as one of the factors that can signifi-
cantly influence individual’s ability to manage diabetes-
related foot ulcers (DFUs) at home [16-18]. Consequently,
it has been suggested that diabetes self-management inter-
ventions should demonstrate active patient engagement
and involvement of the caregivers of people with diabetes
[18-20]. Involving informal caregivers (ICG) in caring for
DFU is particularly important to achieving treatment goals
especially in settings where family ties are strong [21], and
it is also a cost-effective strategy [20, 22]. ICG refers to per-
sons providing unpaid services to the patient and may
include parents, children, spouse, friends, other relatives, or
nonkin. They are sometimes called ‘family caregivers,, or
‘caregivers’ [23]. Though mostly not formally trained, they
feel they have a moral and social obligation to care for the
sick at home [20].

The presence of ICG at home can play the role of nego-
tiating and monitoring how well patients are following self-
management plans [20], detecting any improvement or dete-
rioration in patients’ health situation while providing care
and calling for medical assistance when needed [24]. The
social support offered by ICGs also creates a feeling of accep-
tance and high level life satisfaction among persons with
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diabetes-related foot problems [25]. However, it has been
identified that majority of ICG fear making mistakes and
found tasks such as wound dressing to be emotionally chal-
lenging and indicated that they needed training to be effec-
tive at home [26]. Despite some of the known evidence of
the active role ICGs can play in DFU care, a systematic
review indicated that from 1995 to 2013, only 1% of publica-
tions in the literature mentioned ICGs as members of the
wound care team [27]. It was identified in another study that
11% of ICGs are actively involved in the management of
DFU and that interventions should be planned to include
patients and their ICGs [19]. To effectively engage ICGs in
DFU interventions, there is the need to synthesize the evi-
dence to ascertain the impact of ICGs on the prevention
and/or management of DFUs. Therefore, this review is
aimed at the following:

(1) Determine how informal caregivers’ engagement in
interventions can aid in the prevention and manage-
ment of diabetes-related foot ulcers in adults

(2) Understand the types of interventions participated in
by informal caregivers to prevent and/or manage
diabetes-related foot ulcers

2. Materials and Methods

This review was guided by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [28]
together with recommendations from the Synthesis Without
Meta-analysis (SWiM) in systematic review guidelines [29].
The protocol was duly registered with the International Pro-
spective Register of Systematic Reviews, PROSPERO, with
registration number: CRD42021231768.

2.1. Eligibility Criteria. The review was based on predefined
criteria for inclusion and exclusion of studies as indicated
in Table 1.

2.2. Searching and Selection of Studies. The search for studies
was conducted in five databases without recourse to publica-
tion date, country, or language. Using both subject headings
and key words, a search strategy (see supplementary file 1)
was constructed and optimized for each of the following
databases from inception to February 2021: MEDLINE
(Ovid), Embase (Ovid), PsycINFO, Cumulative Index of
Nursing and Allied Health Literature (CINAHL), and
Cochrane Central Register of Controlled Trial of the
Cochrane Library. Additionally, the reference list of included
studies and relevant systematic reviews were screened for
studies that might have been missed by the searched strat-
egy. All searched outcomes were imported into Covidence
systematic review manager, and duplicates were automati-
cally detected and removed. Titles and abstracts of the stud-
ies were then screened and studies not relevant to the aim of
this review excluded. The full text of potentially eligible stud-
ies was read in full by two authors, and disagreements were
discussed to reach consensus.
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TasLe 1: Eligibility criteria for studies.

PICOS Inclusion Exclusion
(i) Persons with diabetes type 1 or 2, with or without
diabetes-related foot ulcer and their informal caregiver (ICG).
0 e s pons 3 esand b () asons i dihetes b e g b
friends, significant other, or any unpaid person providing arhld.ho_stels since th.e. caregiver ratios and relationship will be
and/or assisting patient with care activities at home. d.l.SSImI?r toha tradltl(l)lnal hf)r.ne environment. d with thei
Participants (iv) The caregiver may or may not be residing with the (i) St.u fes t 51 t ﬁl o':ia participants %artlapatel ‘;m lt1 -
patient but sees the patient on regular basis to assist with caregivers and the cata not presented separately for those
provision of care. “.I.}.lo atte{ldefl Wlth. their 1CG. . . .
(v) In studies where caregiver participation is only optional, (1.11) Studies involving only caregivers without patients and
then, the data for those who participated with their ICG vice versa
(Dyad) must have been presented separately for such studies
to be included.
(i) Interventions or programs actively engaging patients and
at least one component/session of the intervention involved
the patient’s ICG, aimed at preventing and/or managing
DFUs.
(ii) Prevention intervention refers to interventions or
programs among persons with diabetes but without current (i) Int tions involvi ! . ithout patient
Intervention DFU, and such interventions encourage or teach behaviors v erven. lﬁ)rés ISVO ving don.y caregivers without patients
and practices that seeks to prevent patients from developing (persons with diabetes) and vice versa.
diabetes-related foot problems (see outcomes column).
(iii) DFU management interventions pertain to interventions
for persons with diabetes who have got current diabetes-
related foot ulcer/problems and such interventions seeks to
treat or avert the existing foot problems.
C (i) Studies with their settings in hospitals, diabetic clinics, or (0 Nursmg homes’ care/resu.le.n tial homes and hostels where
ontext communities in any part of the world. persons with diabetes are residing and cared for by carers and
other employees.
(i) Foot self-care behavior/practices (e.g., foot inspection, foot
hygiene, nail care, appropriate footwear and socks, foot
sensitivity checking, temperature checking., etc.).
(ii) Knowledge on diabetes . . .
QOutcome (iil) Glycated hemoglobin (HbAlc) (1) %uahty 10 f liife outcomes
(iv) Incidence of foot problems (e.g., incidence of primary (if) Cost-related outcomes
and/or recurrent diabetic foot ulcers, diabetic neuropathies,
limb amputations, foot disability, callus, and tinea pedis)
(v) Wound size or wound healing
(i) Experimental design studies including randomized . o .
T ¢ contrglled trials (RC"lgs) and prepostdesizn studies (l) Qual.ltatlve studies
ype o (ii) Cluster-RCTs and quasiexperimental studies (11) Reviews .
studies (iii) Methodological papers
(

(iii) Studies of any sample size, language, publication status,
or setting were eligible

iv) Noninterventional or observational studies

2.3. Quality Assessment and Data Extraction. The Cochrane
Collaboration risk of bias for RCTs [30] and risk of bias in
nonrandomized studies of interventions (ROBINS-I) [31]
tools were used in assessing the studies. Certainty of the evi-
dence was ranked using the Grading of Recommendations,
Assessment, Development and Evaluations (GRADE) guide-
lines for no single or no pooled estimate of effect [32]. Rating
was done using the GRADEpro GDT software (https://gdt
.gradepro.org/app/#organizations).

Data extraction used a modified template in covidence
which was first piloted with one study. Also, the Template
for Intervention Description and Replication (TIDieR)
checklist [33] was used to guide the extraction of the neces-
sary components of various interventions in studies. Key

data extracted from studies included study reference, objec-
tive, setting, sample for intervention and control groups,
participants characteristics, postintervention follow-up time,
intervention description, and relevant outcomes.

2.4. Data Synthesis. A narrative synthesis of findings guided
by the SWiM guidelines [29] was undertaken due to high
heterogeneity in included studies in their intervention types,
duration, data collection time points, and settings which
made meta-analysis inappropriate. Therefore, data was syn-
thesized based on direction of effect. Based on the objectives
of this review, the first stage of synthesis was done to deter-
mine how ICG interventions aided outcomes pertaining to
the prevention and management of DFU, and the second
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stage evaluated the various types of ICG interventions uti-
lized to prevent or manage DFU. Studies were grouped
based on the outcomes reported, and these outcomes were
subsequently grouped into DFU prevention outcomes and
DFU management outcomes. The prevention outcomes
included HbAlc, diabetes knowledge, and foot self-care
behavior/practices, while the DFU management outcomes
measured among persons with current DFU included
wound healing and limb amputation. To facilitate descrip-
tion of the ICG interventions, study intervention types were
coded as educational, behavioral, psychological, and mixed
(psychobehavioral/educational) [34, 35]. Educational inter-
ventions were programs implemented by the health profes-
sional that focused on providing participants with
information to enhance their knowledge of foot and diabetes
self-management. Behavioral interventions focus on skills
training, change in skills and lifestyle, aimed at improving
self-management behaviors. Interventions were classed as
psychological if their major aim were to address negative
mood states, social support, and coping skills. Finally, inter-
ventions were described as mixed if they used two or more of
the above categories of interventions.

3. Results of Review

3.1. Search Results. The primary search of databases identi-
fied seven eligible papers and several relevant systematic
reviews. The reference list of systematic reviews was
checked, and further three eligible papers were identified
from three systematic reviews [36-38]. This resulted in ten
primary studies being included in this review. The searching
and selection of studies and reasons for excluding studies
after full-text retrieval are presented in Figure 1, PRISMA
flow diagram.

3.2. Characteristics of Included Studies. The review included
10 studies. Three of the studies came from the USA
[39-41], two from China [42, 43], two from Indonesia [44,
45] and one each from Iran [46], Ireland [47], and India
[48]. The total number of participants with diabetes was
5532. Only five studies [39, 41, 43-45] reported the charac-
teristics and number of caregivers involved which was 359.
Majority of caregivers were female (73.6%), and family rela-
tionship was mostly spouse or partner (53.6%), son/daugh-
ter (28.3%), or other family members (14.7%). Parents and
siblings were the least likely to be involved as caregivers,
1.5% and 1.9%, respectively. Table 2 presents the character-
istics of studies.

3.3. Risk of Bias and GRADE Assessment. The risk of bias
assessment of studies indicating authors judgement with
supporting reasons are presented as supplementary files 2
and 3 for RCTs and non-randomized studies, respectively.
All the RCT's had high risk of bias for nonblinding of partic-
ipants and personnel since it was not possible to blind these
people. Apart from one study [47], it was unclear if outcome
assessors were blinded or not. Non-RCT studies were all
rated moderate for bias due to confounding, and they all also
had an overall moderate risk of bias. GRADE assessment for
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each outcome followed the criteria for evidence ranking in
the absence of single estimate of effect [32]. Most outcomes
were graded as moderate (see Table 3) due to serious risk of
bias, serious inconsistency, but not serious indirectness and
imprecision.

3.4. Outcomes and Measures. The first objective of this
review was to determine how ICG interventions aided the
prevention and management of DFUs. The outcomes
reported by studies consisted of DFU prevention and DFU
management outcomes as presented in Tables 3 and 4,
respectively. Prevention outcomes reported by almost all
studies included foot self-care behaviors/practices of partici-
pants, diabetes knowledge, and HbAlc [39-44, 46-48].
Wound healing and limb amputations/surgical interventions
were the DFU management outcomes indicated by four
studies [42, 44, 45, 48].

Seven studies assessed the foot self-care behavior and
practices of participants, and six of them indicated improve-
ment in foot care behavior of participants at follow-up
[39-43, 46]. Five studies further indicated that the change
in foot care practice was significant in the ICG intervention
groups [40-43, 46]. The foot care activities engaged in by
ICGs included assisting persons with diabetes in nail trim-
ming, daily foot inspection, footwear inspection, checking
of water temperature before patients washed their feet,
checking of protective foot sensitivity using monofilaments,
and collaborative problem solving. The assessment of partic-
ipants’ foot care behavior differed across studies. In majority
of the outcome measure instruments, foot care questions
were few, and only a part of a generic tool used in assessing
participants’ diabetes self-management activities [39-41, 46,
47]. However, two studies used diabetes foot self-care behav-
ior scale (DFSCBS) and diabetes foot care scale (DFCS) that
were specifically designed for assessing foot care practices
[42, 43]. Both the generic diabetes self-management tools
(summary of diabetes self-care activities scale (SDSCA))
and specifically devised foot care measure (DFCS) both
recorded improved foot care practices among participants.

Study participants’ knowledge on diabetes was assessed
by three studies, and all of them reported significant
improvement at postintervention follow-ups [40]-[42]. A
supportive family member or friend was included in these
interventions to encourage shared learning and to enhance
the abilities of the ICG to know how to be helpful to the per-
son with diabetes. Diabetes knowledge was assessed using
either the Spoken Knowledge in Low Literacy patients with
Diabetes (SKILLD) [40, 41] or Diabetes Knowledge Ques-
tionnaire (DKQ) [42]. Both outcome measure instruments
suggested that interventions were effective in improving dia-
betes knowledge among participants [40-42].

Finally, under DFU prevention outcome, all ten included
studies except one [43] investigated participants HbAlc at
various time points’ postintervention. Even though all nine
studies reported reduction in HbAlc, almost equal number
of studies, four and five reported insignificant and significant
improvement, respectively, at postintervention follow-up.
Measuring HbAlc at 3, 6, 12, or 18 months postintervention
could still result in either significant or insignificant
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Studies identified from
handsearching in reference
list of systematic reviews
(n=3)

Records retrieved through
systematic search of
databases - 13052

A 4

A 4

Records after duplicates removed (n = 9275)

A

Study titles and abstract
sifted (n = 9275)

Records excluded after
sifting titles and abstracts
(n=9217)

A\ 4

A

eligibility (n = 58)

Full text articles assessed for

Full text articles excluded
with reasons (n = 48)

A

No caregiver involvement in
the intervention (n = 27)

Intervention has no diabetic
foot related components

RCT (n=5)
NonRCT (n=1)
Pre-post (n = 4)

Included in the review (n = 10)

(n=10)

Diabetic foot data could not
be obtained separately
(n=11)

Figure 1: PRISMA flow diagram for study identification and selection process.

improvement in HbAlc results. The ICGs and persons with
diabetes in the intervention groups were offered education
on physical activity (exercise), blood glucose monitoring,
healthy eating habits, and medication regimens. ICGs acted
as support persons and helped in dietary planning and set-
ting of diabetes management goals.

DFU management outcomes were assessed among par-
ticipants who already had DFU problems. Healing of dia-
betic wounds was objectively assessed in three studies [44,
45, 48], and all of them reported clinically significant
improvement in wound size. Limb amputations/surgical
interventions prevalence was also recorded by two studies
[42, 48]. These studies observed that even though the differ-
ence was not significant, amputations were lower in the
study intervention group compared to study control group
[42]. To actively support the management of DFU, ICGs in
the intervention programs together with the person with
DFU were trained on wound care. Family caregivers were
taught their roles and effective involvement in DFU care,
problem solving skills, and diet planning [42, 44, 45, 48].

3.5. Intervention Types. Various intervention types as opera-
tionally defined earlier were implemented to prevent and/or
manage DFU. They included six psychobehavioral/educa-
tional type intervention [39-41, 44-46], two behavioral
[42, 48] and one each of psychological [47] and educational

interventions [43]. These interventions were delivered over
several sessions with a mean of 15 (range 3 to 24) over a
mean duration of 20 weeks (range 3 to 104) (see supplemen-
tary file 4 for coded intervention types and delivery
methods).

The study intervention types implemented produced
similar results on the outcomes measured. Apart from psy-
chological intervention [47], all other intervention types
reported improved diabetes knowledge and foot care behav-
ior. These interventions were delivered through a mixture of
didactic and interactive teaching methods, through face-to-
face or phone calls. A mixed format of intervention delivery
which involves a combined use of face-to-face, phone calls,
videotapes and information booklets was utilized in behav-
ioral or mixed psychobehavioral/educational interventions
and resulted in significant improvement in foot self-care
practices among participants [40-42, 45, 46]. ICGs and per-
sons with diabetes were taught together in all interventions
to promote shared learning and agreed self-care goals.

Behavioral interventions in China and India resulted in
both improved foot care practices and lower prevalence of
amputations [42, 48]. In these behavioral interventions, par-
ticipants with diabetes and their caregivers were provided
with skills training on various foot care activities and study
participants tasked to report to clinic with any sign of foot
disease for treatment. This intervention type even at long-
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TaBLE 3: Diabetes-related foot ulcer prevention outcomes.
Outcomes How outcome was Results Certalp ty of Study IDs
measured the evidence
(i) Liang
(2012)
(i) DFCS (Liang et al.) (ii) Keogh
(i) SDSCA (Keogh et. (2012)
al.; Maslakpak et al.; Seven studies reported on the foot care behavior of (i)
(i) Foot care McEwen et al. participants. Six out of the seven studies recorded an DBHPO Maslakpak
behavior/practices  (iii) SKILLD (William improvement in foot self-care practices of participants at (2017)
- . . . . . . Moderate .
of participants et al.) postintervention, and the difference with baseline scores in (iv) McEwen
(iv) Revised SDSCA (Hu each study was significant. (2017)
et al.) (v) Hu (2014)
(v) DFSCBS (Li et al.) (vi) William
(2014)
(vii) Li (2019)
(i) Liang
(i) DKQ (Liang et al.) Two studies had data on this outcome, and each of them (2012)
(i) Diabetes (ii) SKILLD (I—%u ot a.l ) indicated that knowledge on diabetes increased PPPP (i) Hu
knowledge a1 " significantly in the intervention groups and was sustained High (2014)
Williams et al.) 1
at 1 year and 2 years follow-ups (iil) William
(2014)
(i) Liang et al.
(2012)
(ii) Subrata
et al. (2020)
(iii) McEwen
et al. (2017)
. . . . . (iv)
(i) DAC machine N1r}e studies .contr1buted data to this .out.come. All nine Maslakpak
(McEwen et al.) studies reporting the levels of HbAlc indicated that there et al. (2017)
(ii) Bayer Al C.N OW kit was improvement in the level of HbAlc at DRDO ™) f(eo h
(i) HbAlc Y postintervention. However, two out of the nine studies &

(Hu et al.)
(iii) Laboratory values
used by all other studies

indicated that though there was improvement in the
intervention group, the difference was not significant when
compared with the baseline values

MODERATE et al. (2011)
(vi) Hu et al.
(2014)
(vii) William
et al. (2014)
(viii)
Viswanathan
et al. (2005)
(ix) Appil
et al. (2020)

Key: DFSCBS: Diabetes Foot Self-care Behaviour Scale; SDSCA: Summary of Diabetes Self-care Activities scale; DFUAS: Diabetes Foot Ulcer Assessment
Scale; PEDIS: Perfusion, Extent, Depth, Infection and Sensation; SKILLD: Spoken Knowledge in Low Literacy patients with Diabetes; DKQ: Diabetes

Knowledge Questionnaire; DFCS: Diabetes Foot Care Scale.

term follow-up still recorded significant results at 12 months
and 18 months, respectively, for Liang et al. [42] and Viswa-
nathan et al. [48].

Also, behavioral [48] and mixed behavioral/educational
interventions [44, 45] produced clinically significant reduc-
tion in diabetic wound size and healing time. Persons with
diabetes and their ICGs in these interventions were engaged
in participatory diabetes education, hands-on workshop on
wound care, problem solving skills, and establishment of
family roles in DFU care. Thus, an interactive and mixed
method of teaching was utilized to achieve wound healing
results. In these participatory teaching methods, diabetes
self-management activities were discussed, and concerns of
both the person with diabetes and their ICG were addressed
before setting diabetes management goals [39-41, 46].

4. Discussion

4.1. Main Findings. This review is the first systematic review
focusing solely on DFU and ICGs. It identified that trials of
ICG interventions resulted in improved DFU prevention
and management outcomes, possibly through the diverse
roles played by ICGs. Thus, designing of interventions to
engage family caregivers strengthened the programs, and
this is evidenced in the improved foot self-care practices,
improved diabetes knowledge, and better DFU management
outcomes in the ICG intervention groups. Caregivers
actively participated in the prevention of DFU through their
diverse activities ranging from working collaboratively with
the person with diabetes in feet inspection, checking of feet
sensation, diet/meal planning, and setting of diabetes self-
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TaBLE 4: Diabetes-related foot ulcer management outcomes.

Certainty
Outcomes How ;f:flﬁl:g were Results of Study IDs
evidence
(i) PEDIS classification Subrata et al.
Elsll)lbDr;%ztsa(lK i All three studies measuring this outcome each reported that there DPOO A (zgzeot)al
Wound healing et al) bP was improved reduction in wound sizes in the intervention groups Low P(I; 020) '
(iif) Not stated and the difference was statistically and clinically significant. Viswanathan
(Viswanathan et al.) et al. (2005)
Amputations/ Obiectively assessed or Each of the two studies that reported this outcome suggested there Liang et al.
sur Ii)cal ) counteyd by the were lower numbers of amputations and surgical interventions in  PEPOO (2012)
int egrven tions researcg; . the intervention groups. However, the difference between groups Low Viswanathan

was not significant in one of the studies (Liang et al.)

et al. (2005)

Key: DFSCBS: Diabetes Foot Sel-care Behaviour Scale; SDSCA: Summary of Diabetes Self-care Activities scale; DFUAS: Diabetes Foot Ulcer Assessment Scale;
PEDIS: Perfusion, Extent, Depth, Infection and Sensation; SKILLD: Spoken Knowledge in Low Literacy patients with Diabetes; DKQ: Diabetes Knowledge

Questionnaire; DFCS: Diabetes Foot Care Scale.

management goals. The management of DFUs was facili-
tated by ICGs through their engagement in wound care
and participatory problem-solving activities. ICG participa-
tion in interventions characterized by hands-on skills train-
ing on wound and/or foot care, combined used of
interactive, face-to-face and phone calls intervention deliv-
ery resulted in improved foot self-care behaviors and wound
healing.

4.2. Findings Compared to Wider Evidence. The impacts of
ICG interventions identified in this review are not dissimilar
to other previous systematic reviews indicating that involve-
ment of family caregivers in interventions improved clinical
outcomes for persons with cancer, stroke, and other debili-
tating chronic conditions [21, 49-52]. For instance, an evi-
dence synthesis involving stroke survivors indicated that
family-oriented interventions were effective in reducing
poststroke depression and improving the quality of life of
both patients and caregivers [53]. Similar significant
improved health outcomes were detected among persons
with cancer and their family caregivers [51, 54]. Generally,
the involvement of ICGs in the management of
community-based adult is widely recommended as superior
to patient-only interventions [55-57]. This probably is based
on the assertion that family health and function influence
the health status and functioning of individual family mem-
bers, and a joint family and patient intervention could pro-
duce better health outcome for both. In the context of
diabetes, our review findings resonates with previous sys-
tematic reviews suggesting that involvement of caregivers
and social support significantly improves self-management
behaviors and health outcomes of persons with diabetes
[36, 58]. Our review reiterates the significance of ICG and
the patient’s social environment in the diabetes self-
management continuum, and this could be applied in the
prevention and management of diabetes-related foot ulcer.
A review of reviews suggested that ICGs were often included
in interventions and acted as a surrogate for the health care
provider and the health care system. Family members were
used as substitutes for professionals to deliver needed care,

monitor, or encourage the patient to achieve desired health
outcomes. These interventions were planned to strengthen
family’s ability to work together with the person with the
chronic condition in solving challenging situations [21].
This consolidates our findings suggesting that ICGs were
involved in setting diabetes management goals, diet plan-
ning, and other activities that strengthened the interventions
and resulted in improved clinical outcomes. The skills and
competence of these ICGs in our review were probably
enhanced through the workshops and interactive sessions
of the interventions. The need to train and engage ICGs in
wound care process was further suggested in a national sur-
vey conducted in the United States. The survey reported that
over a third of caregivers were providing wound care at
home but indicated they were afraid of making mistakes
and needed some skill training [59]. Therefore, the design
of foot care programs could make family caregivers more
confident in their support roles by incorporating easy-to-
follow training for them. Nevertheless, even though none
of the included studies critiqued or assessed how interven-
tions affected ICG themselves, it is important that such pro-
grams prevent patient-caregiver conflicts by maintaining
patient autonomy and reducing diabetes distress [20]. This
might be necessary in maximizing the impact and sustain-
ability of such ICG interventions.

This narrative synthesis further described the various
types of interventions participated in by ICGs. Both persons
with diabetes and their ICGs participated in interventions
that were focused on providing problem-solving skills, foot
care skills, and general diabetes information using diverse
intervention delivery strategies. This seems to be consistent
with previous study findings that education combined with
specific behavioral change strategies produced improved
health outcomes for persons with chronic conditions [35,
60, 61]. Our findings suggest that interventions that taught
both patient and carer how to examine feet and provide
foot-related care and wound care improved outcomes. Nev-
ertheless, this does not corroborate with previous systematic
reviews and meta-analysis suggesting that foot care educa-
tion alone has no significant effect and that there is no
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advantage of combining different educational approaches in
preventing/reducing DFU [62]. Another Cochrane review
indicated that even though foot care knowledge and self-
reported patient behavior seem to be positively influenced
by education in the short term, there is insufficient robust
evidence that patient education alone is effective in achieving
clinically relevant reductions in ulcer and amputation inci-
dence [9]. The differences in findings and the results of these
systematic reviews [9, 62] must be viewed with caution as
they reviewed educational intervention studies that focused
primarily on the patient alone. However, this also suggest
the need for future reviews to examine whether educational
interventions engaging both patient and their ICG resulted
in better DFU clinical outcomes compared with interven-
tions targeting patients alone. This will reaffirm how and
whether it is more beneficial to engage both persons with
diabetes and their ICG when planning DFU programs.

4.3. Strengths and Limitations. This review is the first of its
kind focusing solely on ICGs and DFU. It uses transparent
and rigorous methods, following the PRISMA and SWiM
guidelines, and this allows for reproducibility of this study.
A limitation of this review is that, despite a comprehensive
search strategy, eligible studies were identified from only
six countries across the globe. This makes it unclear to what
extend findings may be applicable to other dissimilar con-
texts. This indicates the dearth of literature in the field,
and given the potential devastating impact of DFUs, more
research is needed in other contexts and the findings inte-
grated into appropriate health system response. Most out-
comes on the GRADE evidence rating were ranked
moderate due to risk of bias especially with baseline con-
founders in the quasiexperimental studies. Hence, subse-
quent studies should adapt a well-designed RCT approach
to be able establish the exact impact of ICG interventions.

4.4. Recommendations for Practice, Research, and Policy.
Based on the evidence of the roles ICGs play in diabetes-
related foot ulcer prevention, health care practitioners ought
to recognize carers as active members in DFU prevention
and/or management strategies. This implies involving them
in planning and determining diabetes management goals,
establishing their specific roles and how they can be effec-
tively involved in foot disease prevention and management.
As part of diabetes self-management education and support
(DSME/S), practitioners should take pragmatic efforts to
enhance the knowledge, skills, and confidence of ICGs by
organizing easy to do skills training and education for both
carers and patients. Also, ICG involvement holds advantages
in high and low resource settings and policymakers could
optimize their health expenditure by supporting the involve-
ment of this unpaid caring work by upskilling ICGs. There is
evidence that involving both ICGs and patients in the man-
agement of chronic conditions is cost-effective and interven-
tions produces long-lasting effects [20, 22]. Foot specialist
services and other foot care resources are mostly either not
available or not affordable to persons especially in develop-
ing countries. Involving ICGs could be an innovative health
care intervention to prevent foot disease. It is therefore

Journal of Diabetes Research

imperative that these interventions need evaluating in lower
resource settings where the involvement of knowledgeable,
skilled and confident ICGs could reap significant benefits
to their family and community in the absence of access to
high quality healthcare for people with and/or at risk of
diabetic foot disease.
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