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Abstract

Background and aims: Diabetic foot and lower limb problems are among the most
neglected complications during the Syrian armed conflict due to the absence of a
functioning health infrastructure, including early detection and timely management
of limb-threatening wounds. This study aimed to determine self-reported diabetes-
related foot disease (DRFD), adherence to recommended foot self-care (FSC)
practices, and associated factors among people with diabetes in war-torn Northwest
Syria (NWS).

Methods: This was a cross-sectional study conducted at six primary care clinics in
Idlib, NWS, between March 27 and April 17, 2022, utilizing the validated
interviewer-administered Diabetes Foot Disease and Foot Care Questionnaire. Data
on demographic characteristics, DRFD, and FSC practices were collected. FSC score
was determined by adding the points from all 12 FSC items, with a maximum score
of 48, and were categorized into very poor (<12), poor (13-24), moderate (25-36),
and good (37-48). A convenience sample of 331 consecutive Syrians, aged
>18 years, with diabetes, were invited. Multiple linear regression was used to
identify variables associated with FSC practices.

Results: A total of 328 patients completed the questionnaire (response rate: 99.1%).
The overall FSC score was average (mean total score 27.24, SD 7.03). Over one-third
(37.8%) had a very poor/poor score, 50.3% had an average score, and 11.9% had a
good score. Household income/month of 251 USD (B = 2.6, 95% confidence interval
[95% CI]:1.06-4.1, p =0.001) and diabetes duration of >10 years (8=1.8, 95% Cl:
0.2-3.4, p = 0.027) significantly predicted better FSC practice.

Conclusion: A significant proportion of participants had inadequate adoption FSC
behaviors. Higher socioeconomic status was associated with better FSC practices.
Future research should evaluate diabetic foot education and professional foot care

in this population.
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1 | INTRODUCTION

The 2021 International Diabetes Federation (IDF) Diabetes Atlas
estimated that around 537 million adults aged 20-79 years (10.5%)
are affected by diabetes and this is projected to increase to 12.2%
(783 million) by 2045. The vast majority of people with diabetes
(PwD) (80.6%, 432.7 million) reside in low- and middle-income
countries (LMICs).? Several factors are thought to drive the global
diabetes epidemic, including but not limited to obesity, socio-
economic status, ageing, lifestyle choices, urbanization, and
education.?

Diabetes is associated with macrovascular and microvascular
complications, including diabetes-related foot disease (DRFD).2
DRFD, a devastating but often preventable complication, is an
umbrella term that describes a foot of a person with diabetes, active
or in remission, that is affected by ulceration, infection, or destruction
of the soft tissue with or without peripheral neuropathy and/or
peripheral arterial disease.* It is estimated that the lifetime risk of
developing a foot ulcer for any person with diabetes ranges between
19% and 34%.> A recent meta-analysis estimated the global annual
prevalence of diabetic foot ulceration to be 6%.°

Foot ulcers in PwD are often associated with long-term recurrent
complications (e.g., re-ulceration, infection, and amputation) and
premature mortality.>~” Most diabetic foot ulcers become infected
and around 20% of moderate-severely infected ulcers result in
amputation.6 Furthermore, around 85% of diabetes-related lower
limb amputations are preceded by foot ulcers.” Therefore, adopting
recommended foot self-care (FSC) practices is essential in the early
detection of pre-ulcerative lesions and prevention of subsequent foot
ulcers and amputation. Despite this, adherence to FSC behaviors
continue to be in LMICs.81!

Syria has descended into a full-scale brutal armed conflict for
more than a decade, resulting in the destruction of vital infra-
structure, including the collapse of its health system.!? The
management of common chronic diseases, such as diabetes, in war-
torn Syria is complicated due to a myriad of obstacles, including foot
and safety insecurities, limited access to health services, lack of
medications, and trauma.’® Recent estimates suggest that the
prevalence of diabetes in Syria has continued to rise over the past
few decades, with 13.6% (1.5 million) of Syrians aged 20-79 years
affected by diabetes as of 2021. Diabetic foot ulcers are among the
most vulnerable and neglected diabetes complications by the health
system and patients alike during the Syrian conflict due to the
absence of early detection and timely limb-salvage management for
limb-threatening wounds.>* During the current Syrian conflict, the
financial burden of DRFD care is primarily taken by the severely
harmed public health sector, which directs most of its limited

resources towards war-related injuries and civil victims.**1°

Key points

e The absence of a functioning healthcare service infra-
structure in war-torn NWS made DRFD among the most
devastating and neglected complications of diabetes.

e Overall, the adherence to recommended FSC practices
was average. Over a third were in the poor/very poor
category. Household income/month of 251 USD and
diabetes duration of 210 years independently predicted
improved FSC practices.

e Enhancing socioeconomic standards may facilitate better

adoption of FSC practices.

Northwest Syria (NWS) is the last opposition-controlled
territory, which includes large cities such as Aleppo and Idlib,
holding around 4.1 million civilians, of whom 2.8 million are
internally displaced people (IDP).147 Civilians in NWS live in a
state of poverty, hopelessness, and low literacy and numeracy
levels, and the health care system is severely lacking in resources
and infrastructure due to the ever-growing health needs and the
well-documented indiscriminate targeting of health facilities.*¢18
Adopting recommended FSC practices plays a key role in
preventing foot ulceration and subsequent amputation. However,
the situation in NWS does not facilitate PwD to engage in
preventative FSC practices, which include daily foot hygiene and
inspection, wearing protective footwear, and seeking early medical
review for pre-ulcerative lesions.*® The current situation in Syria
as a whole and the opposition-controlled territory particularly
breeds a fertile environment for declining awareness, self-care,
and prevention of DRFD.3813-15

To our knowledge, no studies have examined FSC practices
among PwD after more than a decade-long Syrian humanitarian
crisis. Up-to-date data evaluating FSC behaviors among PwD are
urgently needed to direct FSC education and development of primary
foot preventative services in war-torn NWS. In this study, we present
data on self-reported DRFD, footwear choices, and levels of FSC
practices and associated factors among PwD in opposition-
controlled NWS.

2 | MATERIALS AND METHODS
2.1 | Study design

We conducted a cross-sectional study among PwD in NWS between
March 27 and April 17, 2022.
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2.2 | Population and sampling

According to the Humanitarian Needs Assessment Programme, a
joint UN assessment initiative that tracks displacement and returns
movements, the population of Idlib province in NWS is estimated at
2.7 million.'” The IDF reported the prevalence rate of diabetes in
Syrian adults as 13.6%,' which makes our target sample about
367,000 in Idlib province.

A recent study utilizing the Diabetes Foot Disease and Foot Care
Questionnaire (DFDFC-Q) reported the prevalence of poor diabetic
FSC practice to be 22% (poor and very poor categories). The sample
size was determined using a single population proportion formula
(Epitools).}? Taking the prevalence of poor diabetic FSC practice at
22%, a confidence level of 95%, and a 5% margin of error, the
estimated required sample size was 264. To account for 5%
substantially incomplete questionnaires and 20% anticipated non-
response rate, the target estimated sample size was 330.

The inclusion criteria included all PwD (Type 1 or Type 2) aged
>18 years, attending six specialized clinics providing primary diabetes
care in the Idlib province, and staffed by endocrinologists, general
practitioners, and nurses. We excluded participants who did not

provide informed consent.

2.3 | Setting and data collection

Given the limitations posed by the ongoing conflict, we utilized a
convenience sampling method to recruit eligible participants. Due to
logistical difficulties reaching all diabetes clinics available in Idlib
province, we selected all of the safely accessible public clinics, which
provide diabetes care for the majority of PwD in NWS.

A pilot study involving 20 participants (nine females and 11
males, with an average age of 40 years) from six distinct clinics was
carried out before initiating the primary data collection process and
minor changes in wording were made accordingly. The pilot study's
participants were not included in the main study.

All data collectors received a standardized training course
explaining the objectives and methods of the study, and how to
administer the questionnaire. We used the Kobo Toolbox applica-
tion installed on mobile phones and tablet computers for data
collection. This was designed to facilitate fieldwork in resource-
limited conditions and internet outages. It took ~15min to
complete each survey.

Data collectors visited the selected clinics (Table 1) at different
times during formal opening hours (8.30a.m.-3.30 p.m.) over the
collection period. The first and second clinics (ldlib University
Hospital and Idlib Central Hospital) are located in Idlib City and
surrounding suburbs and camps. The third and fourth clinics (Alquds
Hospital and Atmeh Hospital) provide diabetes care to inhabitants of
most of the Syrian-Turkish border camps. The fifth and sixth clinics
(Alandalus Hospital and Maarat Misrin Hospital) are in the middle

area of Idlib province.

Open Access

TABLE 1 Selected diabetes clinics in Idlib province by recruited

participants.
Diabetes clinic Location Frequency Percent
Idlib University Hospital Idlib city 91 27.7
Idlib Central Hospital Idlib city 67 204
Alquds Hospital Aldana 51 15.5
Atmeh Hospital Atmeh 60 18.3
Alandalus Hospital Hazano 28 8.5
Maarat Misrin Hospital Maarat Misrin 31 9.5
Total 328 100

2.4 | Study instrument

We used the DFDFC-Q, developed and validated by Al-Busaidi
et al.,®>® in a study of 350 PwD (Types 1 and 2) aged 220 years
attending primary and secondary health facilities (nonhospital
settings) in Oman, an Arabic speaking country located on the
Arabian Peninsula. The DFDFC-Q is available in Arabic and English,
and provides a comprehensive way of evaluating the quality of
diabetic foot care.® It has been used in other countries with varying
healthcare systems and patient socioeconomic characteristics such
as Sudan and Poland, and translated into other languages with
acceptable psychometric properties.2?2%21 This questionnaire is
applicable for the settings of this study, given the similar social,
cultural, and environmental characteristics between Syria and
Oman.® We obtained permission from the original authors to use
the original Arabic language version of the questionnaire without
making any modifications. The questionnaire covered six domains
related to sociodemographic characteristics, patient-reported
DRFD, FSC practice, footwear choices, FSC education, and
professional foot care.

FSC level was determined by assessing the frequency of
performing 12 recommended practices. Responses to each item
were rated on a scale as follows: never (0), rarely (1), once a month
(2), once a week (3), and daily (4). The overall FSC score was
calculated by adding the points from all 12 items, with a maximum
score was 48 points. According to previous analyses,®??! the level of
adherence to recommended FSC practices was categorized into four
quality levels: good (37-48 points), average/moderate (25-36
points), poor (13-24 points), and very poor (<12 points).

2.5 | Ethical consideration

This study was approved by the Ethical and Scientific Research
Committee at Idlib University, the Council of Higher Education and
Scientific Research at Idlib University, and the clinics from which
patients were surveyed. Verbal informed consent was obtained from

all study participants.
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2.6 | Statistical analysis TABLE 2 Demographic and clinical characteristics of
participants (n = 328).
Data were exported into Microsoft Excel and IBM SPSS Statistics Characteristic N %
29.0 for Windows (IBM Corp.) for analysis. Descriptive statistics were Gender
used to summarize participant characteristics and FSC scores.
. . X Male 144 43.9
Categorical variables were presented as frequencies, and percentages
and continuous variables were presented as means = SDs or medians Female 184 56.1
with interquartile ranges. Age (years) 56 (IQR 49-65)
Multiple linear regression was used to examine the independent Age groups
association of routinely available demographic and diabetes-related 29 16 a9
<
variables known to influence diabetes self care (age category, gender,
education level, marital status, employment status, monthly house- 30-39 18 5.5
hold income, diabetes type, insulin therapy, diabetes duration, 40-49 51 15.5
diabetes education, and attending a diabetes education program) 50-59 107 326
with the FSC score. Statistical significance was determined if type |
8,9,20.21 60-69 85 25.9
error rate was <5% (p < 0.05).57>
70-79 41 12.5
280 10 3.0
3 | RESULTS Marital status
. . Single 16 4.9
3.1 | Characteristics
Married 254 77.4
Of the 331 invited to participate, 328 consented to participate Divorced 4 1.2
and were included in the final analysis (response rate: 99.1%). The Widowed 54 16.5

participants were predominately female (56.1%), married (77.4%), .
Professional status

and unemployed (76.5%), with a mean age of 55.6 +13.6 years

(median: 56; interquartile range [IQR]: 49-65, range: 17-85). Employed 77 235
Most participants had Type 2 diabetes (91.8%), on oral hypogly- Unemployed 251 76.5
caemic agents only (71.6%) and the median diabetes duration was Highest educational level
9 years (IQR: 3-15). The median blood pressure (BP) was 130/ Uneducated 116 354
80 mmHg (IQR systolic BP: 120-150; diastolic BP: 75-90;
n=328) and only 3% (n =10) had glycated hemoglobin obtained S 102 311
over the past 12 months before the study. Only 17 (5.2%) Secondary 49 14.9
participants attended a diabetes education program. The clinical High school 30 9.1
and sociodemographic characteristics of the participants are R e 16 4.9
presented in Table 2.
University (Bachelor) 14 4.3
Postgraduate degree (Diploma, 1 0.3

3.2 | Diabetic self-reported foot symptoms and Master, or PhD)

complications Household income per month, USD

<50 151 46.0
One in eight participants (79.9%) reported having at least one or 51-200 160 48.8
more sensory peripheral neuropathy (SPN) symptoms (range:

201-500% 16 4.9
36.9%-57%) and nearly three-quarters (73.6%) reported symptoms
of peripheral vascular disease (PVD) (range: 14.3%-46.6%) within the More than 500$ 1 03
past month. Then, 12.2% (range: 8.5%-17.4%) and 8.8% (range: Smoking status
3%-8.5%) of participants reported receiving a diagnosis of SPN and Current smoker 57 17.4
PVD, respectively. Over two-thirds (n =245, 74.7%) reported no

. . . Nonsmoker 208 63.4

history of SPN or PVD diagnoses. Past and current history of foot
deformities were reported by 37.2% of participants ranging between Ex-smoker 63 19.2
3.4% for hammer, mallet, or clawed toes to 18.6% for other forms of Diabetes type
growths. Foot ulceration (22.3%) or lower limb amputation (7.3%), Type 1 27 8.2
with almost two-thirds (n =15, 62.5%) occurring in the last 2 years

Type 2 301 91.8

(Table 3).
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TABLE 2 (Continued)

Characteristic N %

Diabetes treatment

Diet only 23 7.0

Oral hypoglycaemic agents only 235 71.6

Insulin only 40 12.2

Oral hypoglycaemic agents and 30 9.1
insulin

Diabetes duration (years)
<10 166 50.6
210 162 49.4
Attended a diabetes education program
Yes 17 5.2
No 311 94.8
Note: Values are presented as median = IQR or n (%), or unless otherwise

specified.
Abbreviation: IQR, interquartile range.

3.3 | Footwear

Almost nine in 10 (n =288, 87.8%) participants reported wearing
open shoes as their regular footwear, with traditional Syrian sandals
(38.7%) being the most commonly used type (Figure 1). These open-
toed sandals, typically crafted from leather, feature a simple strap
system over the foot and sometimes around the heel, with flat soles
made of layered leather or other hard materials. Custom-made
footwear was only used by 3.4%. Most participants (97.6%) reported
wearing socks, with special diabetic socks being the least used
type (0.3%).

3.4 | Self-reported FSC level
The overall self-reported FSC level for the study group was
average/moderate (mean total score: 27.24, SD: 7.03, 95%
confidence interval [95% Cl]: 26.48-28, range: 10-44; Table 4).
The sum mean score for all FSC items (on a scale from O to 4) was
2.28 (SD: 0.43). Of the 328 participants, over one-third (37.8%)
had poor/very poor FSC performance, while 50.3% attained a
moderate FSC level (Table 4).

Five FSC practices had the lowest performance (mean score
of 0-2) included using lubricants to moisturize feet (0.90 + 1.30),
tested water temperature (1.38 £ 1.72), checking inside of shoes
(1.38 £ 1.67), drying between toes (1.53 + 1.75), and not walking
barefoot (1.83 + 1.85). Some of the FSC practices with the highest
mean scores include feet washing (3.88 +0.61), not having wet

feet (3.20+1.12), and not applying moisturizers to the skin

Open Access

TABLE 3 Patient-reported diabetes-related foot symptoms and
complications in the past month (n = 328).
n %
SPN symptoms
Burning sensation in feet 187 57.0
Tingling and stinging (pins and needles) 175 53.4
sensation in feet
Numbness in feet 182 55.5
Heaviness or tightness in feet 121 36.9
None of the above 66 20.1
PVD symptoms
Pain or cramps in calves while walking 153 46.6
Pain or cramps in posterior thighs while 66 20.1
walking
Pain or cramps in buttocks while walking 47 14.3
None of the above 160 48.8
Foot or calf pain at night rest 186 56.7
SPN diagnosis
Partial or total loss of sensation in 28 8.5
the feet
Nerve damage in the feet 45 13.7
Neuropathy or peripheral neuropathy 57 17.4
None 251 76.5
PVD diagnosis
Atherosclerosis in lower extremity 10 3.0
vessels
Poor circulation in lower extremities 28 8.5
Peripheral artery disease 10 3.0
None 264 80.5
Foot deformities
Hammer, mallet, or clawed toes 11 34
Bunions 44 134
Corns or calluses 30 9.1
Other forms of growths or swelling on 61 18.6
the feet that are painful or become
irritated when wearing footwear
None of the above 206 62.8
Foot ulceration 73 223
Lower limb amputation 24 7.3
Part of the foot (toes or metatarsals) 18 75
Below knee 4 16.7
Through knee, above knee or trans pelvic 2 8.3

Abbreviations: PVD, peripheral vascular disease; SPN, sensory peripheral
neuropathy.
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FIGURE 1 Traditional Syrian open footwear in Northwest Syria.

TABLE 4 Level of adherence to recommended FSC

practices (n = 328).
FSC score® FSC category® N %
0-12 Very poor 3 0.9
13-24 Poor 121 36.9
25-36 Average/moderate 165 50.3
37-48 Good 39 11.9

Abbreviation: FSC, foot self-care.
3Score categories are based on Al-Busaidi et al.®

between toes (3.26 + 1.22). Table 5 outlines the frequency of FSC
practices reported by the study participants.

Nearly half (45.7%) of our patients looked at the bottom of their
feet once daily and one-third (32.5%) checked their shoes daily
before putting them on. Three hundred and ten participants (94.5%)
washed their feet daily; however, only 51.5%, 30.2%, and 27.1%
checked and dried between toes daily and tested water temperature
before use, respectively. Only 27 (8.2%) and 23 (7%) used daily
lubricants on the feet and between the toes, respectively. One
hundred and eight (32.9%) reported that they never walked barefoot
or that 39.3% never wore shoes without socks (30.8%) daily. Most of
the participants (64%) reported cutting their toenails weekly.

3.5 | Factors associated with better FSC level

The association between respondents' characteristics and FSC scores
was assessed using univariate analysis. None of the variables was
significantly associated with FSC among the respondents at the 0.05
level of significance, except people with household income/month
(compared with <50 per month, >51 USD as a household income/
month increased the score by a mean of 2.54 points, p =0.001).
Table 6 illustrates FSC scores by demographic and clinical character-
istics (univariate analysis).

We performed a multivariate analysis to determine the indepen-
dent predictors of FSC quality. Multiple linear regression showed
Household income/month of >51USD (B=2.6, 95% Cl: 1.06-4.1,
p=0.001) and diabetes duration of 210 years (B=1.8, 95% Cl:
0.2-3.4, p=0.027) significantly predicted predictors of better FSC
practice. Table 7 outlines the multivariate analysis of the impact of

selected characteristics on FSC scores.

4 | DISCUSSION

This is the first field study from war-torn NWS to evaluate the impact
of the conflict on FSC behaviors among PwD. DRFD symptoms and
complications were commonly reported in our population; eight in 10
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TABLE 5 FSC practices and frequency of performing among participants.
Frequency of foot self-care practices, (%)

Practice N Never Rarely Monthly Weekly Daily Mean SD

Looked at bottom of feet 327 72 (22) 51 (15.5) 18 (5.5) 36 (11) 150 (45.7) 2.43 1.67
Washed feet 328 6(1.8) 1(0.3) 3(0.9) 8 (2.4) 310 (94.5) 3.88 0.61
Checked between toes 328 63 (19.2) 45 (13.7) 16 (4.9) 35 (10.7) 169 (51.5) 2.62 1.64
Dried between toes 327 149 (45.4) 64 (19.5) 4 (1.2) 11 (3.4) 99 (30.2) 1.53 1.75
Tested water temperature 326 167 (50.9) 57 (17.4) 3(0.9) 10 (3) 89 (27.1) 1.38 1.72
Checked shoes 325 160 (48.8) 54 (16.5) 15 (4.6) 19 (5.8) 77 (23.5) 1.38 1.67
Did not soak feet 327 194 (59.1) 63 (19.2) 24 (7.3) 35 (10.7) 11 (3.4) 3.20 1.12
Used lubricants on feet 328 184 (56.1) 76 (23.2) 13 (4.0) 28 (8.5) 27 (8.2) 0.90 1.30
Did not use lubricants between toes 328 206 (62.8) 68 (20.7) 9 (2.7) 22 (6.7) 23 (7) 3.26 1.22
Did not walk barefoot 325 108 (32.9) 49 (14.9) 3(0.9) 9(2.7) 156 (47.6) 1.83 1.85
Did not wear shoes without socks 325 129 (39.3) 70 (21.3) 8 (2.4) 18 (5.5) 100 (30.8) 2.34 1.73
Cut toenails 328 6(1.8) 6(1.8) 106 (32.3) 210 (64) 0 (0) 2.59 0.63
Overall 2.28 0.43

Abbreviation: FSC, foot self-care.

reported one or more SPN symptoms, three-quarters of PVD
symptoms within the past month, 22% had active or past foot ulcers,
and 7% had a history of lower-limb amputation. Despite this, overall
adherence to recommended FSC practices were low; the level of FSC
performance was moderate (mean score 27.24 out of a maximum of
48), and over a third were in the poor/very poor category. Income
and diabetes duration were the only independent predictors of
improved FSC practices.

Self-reported DRFD symptoms and complications among our study
population were significantly higher than some other Arab countr-
ies.8722-24 A recent study from Sudan reported similarly high levels of
foot symptoms, including a 29% prevalence of current/past foot
ulceration.” The prevalence of foot ulceration is much lower in other
regional countries with improved health systems (2.7%-11.9%).25-28
However, self-reported foot ulceration and lower-limb amputation are
similar to that reported in other countries affected by conflict and
internal displacement of residents, including Afghanistan.?’ The high
burden of DRFD symptoms and complications reported in this study
likely reflects the poorly resourced healthcare system, reduced access to
care, and overall low awareness. However, given this study's conflict
settings and self-reporting design, we could not validate the results by
reviewing participants' medical records or examinations when surveys
were conducted.

FSC practice is one of the essential self-management behaviors to
prevent DRFD symptoms and complications.*? In this study, overall
adherence to recommended FSC was moderate (50.3%). This is echoed
in a recent systematic review and meta-analysis of eight studies and
2493 PwD, which found over half (62.8%) of participants achieved a
moderate diabetic FSC score.2° This is comparable with studies from
countries with similar socioeconomic and cultural characteristics,

including Oman, Sudan, and Ethiopia.#?°732 In contrast, a recent

study from Jordan reported relatively high levels of adherence to FSC
practices (~73%).3% This can be explained by the fact that this study
recruited patients from specialized secondary level referral diabetic
foot centers who were at high risk of foot ulceration (Category 3 and
the highest of the International Working Group on the Diabetic Foot
Risk Stratification System). This patient population receives a higher
level of professional care and is expected to perform recommended
FSC practices at a higher level given their elevated risk of foot
complications.

Sociocultural factors and religious rituals may impact the
adoption of evidence-based recommended FSC behaviors.®3* A high
proportion of participants reported specific FSC practices, particu-
larly daily foot washing (94.5%) and checking between toes (51.5%)
daily, which is similar to other studies conducted in Muslim-majority
countries.2?% This might be attributed to the Islamic ritual ablution
(Wudhu), performed by Muslims almost before each prayer daily.82®
However, some FSC practices were significantly underperformed,
including using lubricants to moisturize feet, testing water tempera-
ture, checking inside shoes, drying between toes, and not walking
barefoot. In addition, most participants reported wearing open shoes
(88%) and did not wear socks (98%). These figures are significantly
lower than those reported in neighboring countries with similar
characteristics, including Oman, Jordan, Kuwait, Saudi Arabia, and
Iran.835-38 This might relate to financial constraints, accepted
socioreligious norms, climate status (extremely hot and dry in some
seasons), and a lack of awareness® as around 95%% of our
population have not attended any diabetic training program.

Monthly household income independently predicted improved
adherence to FSC practices. This is similar to previous studies which
linked low household income with poor self-care behaviors in

PwD.3?4° pPeople experiencing economic insecurity are more likely
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TABLE 6 FSC scores by demographic and clinical characteristics (n = 328).
Characteristic n Mean
Total 328 27.24
Gender

Male 144 27.69

Female 184 26.89
Age (years)

<65 239 27.54

>65 89 26.44
Education

Uneducated/school 297 27.29

Occupational training/University 31 26.81

Marital status

Married 254 27.48

Not married 74 2642
Employment

Employed 77 28.09

Unemployed 251 26.98
Monthly household income, USD

<50 151 25.87

251 177 28.41
Diabetes type

Type 1 27 27.78

Type 2 301 27.19
Diabetes duration (years)

<10 166 26.52

210 162 27.98
Insulin therapy

Yes 70 28.46

No 258 26.91
Diabetes Education Program attendance

Yes 17 30.24

No 311 27.08

Abbreviation: FSC, foot self-care.

*Statistical significance as p value < 0.05.

to be diagnosed with Type 2 diabetes and experience serious health
complications.** Additionally, it is well-documented that adherence
to diabetes self-care practices, in general, is significantly lower among
socio-economically disadvantaged PwD.*? Individuals with low-
income shoulder most of the burden of diabetes care; they are often
unable to access care and may be unable to afford healthy food,
appropriate footwear, or diabetes medications.*® PwD living in rural

and remote areas (almost like NWS) were nearly four times more

SD Median Min Max p
7.03 27 10 44

6.859 28.00 10 44 0.299
7.153 26.50 11 43

7.024 27.00 11 44 0.156
7.006 26.00 10 41

7.138 27.00 10 44 0.803
5.930 27.00 12 41

7.097 28.00 10 44 0.213
6.760 26.00 13 41

7.309 27.00 12 44 0.319
6.931 27.00 10 43

6.423 25.00 10 43 0.001
7.320 28.00 12 44

5.951 27.00 17 38 0.645
7.121 27.00 10 44

6.857 26.00 11 42 0.082
7.142 28.00 10 44

7.099 28.00 11 43 0.115
6.983 27.00 10 44

8.920 31.00 16 41 0.103
6.888 27.00 10 44

likely to have poor FSC practice.!* Moreover, lower income is often

associated with lower education attainment,*?

impacting health
literacy and self-care behaviors like diabetes FSC.** Our findings
show that one-third of participants were illiterate, suggesting the
need for tailored health education in low-income, low-literacy groups
to enhance diabetes management, including FSC.

The longer a person has diabetes, the greater the need for

diligent self-foot care to prevent foot complications and maintain
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TABLE 7 Multivariate analysis of the impact of selected
characteristics on FSC scores (n = 328 patients).

Regression 95% Confidence
Characteristic parameter interval p
Gender
Male Reference -0.304 1510 0.74
Female -0.304
Age, years
<65 Reference -3.474 0.236 0.087
>65 -1.619
Education
Uneducated/school Reference -4.214 1050 0.238
Occupational training/ -1.582
University
Marital status
Not married Reference -1.088 2948 0.365
Married .930
Employment
Unemployed Reference -1.449 2771 0.538
Employed 661
Monthly household
income, USD
<50 Reference 1.061 4.194 0.001*
251 2.627
DM type
Type 2 Reference -3.075 3725 0.851
Type 1 0.325
DM duration, years
<10 Reference .208 3469 0.027*
210 1.839
Insulin therapy
No Reference -1.047 3.360 0.303
Yes 1.156
Diabetes Education
Program attendance
No Reference -0.891 5.887 0.148
Yes 2.498

Abbreviations: DM, diabetes mellitus; FSC, foot self-care.

*Statistical significance as p value < 0.05.

good overall health.® This makes it increasingly important for
individuals with diabetes to practice good self-foot care. Our findings
revealed that patients who reported having diabetes for more than
10 years had higher odds of good foot care behaviors. This is

45,46

consistent with other studies and might be explained by

Open Access

prolonged exposure to the disease, which can increase patients’
experience and improve self-care behaviors and knowledge.*”
However, these results are controversial, with other studies showing
that foot care performance declines with the increasing duration of
diabetes. 3548

Identifying high-risk patients for diabetic foot complications and
implementing preventive measures are cost-effective, lead to early
interventions, and reduce the risk of lower extremities amputation.20
People with DRFD are at higher risk of neglect during armed conflicts
resulting in a higher rate of amputations.?® Foot care education, as
well as the provision of professional foot care, are fundamental
elements in the prevention of DRFD. Future studies should explore

barriers to FSC among our study population.

5 | STRENGTHS AND LIMITATIONS

To our knowledge, this study is the first to be conducted in NWS with
ongoing conflict. Moreover, we successfully utilized a culturally
sensitive tool®’ to evaluate FSC practices and estimate the
community prevalence of DRFD symptoms and complications midst
of a humanitarian crisis with broken health information systems. The
response rate was also high, with low attrition (nonresponse/
missing data).

This study has several limitations that should be highlighted.
Conducting research in armed conflict settings and war-torn infra-
structure is very challenging. During the conflict, information systems
collapsed, resulting in limited reliable data and uncertainty regarding
healthcare figures.*” Therefore, convenience sampling was used to
cover the most accessible diabetic clinics to create a representative
sample rather than recruiting a community dwelling diabetes population.
Due to security concerns, our sample was exclusively taken from Idlib
province. However, our results can be extrapolated to the entire area of
NWS, given the similarity in sociodemographic characteristics, especially
in IDP camps. Additionally, the cross-sectional design, convenience
sampling, and self-reporting of data may have introduced biases (e.g.,
recall, interviewer biases) and resulted in over- or under-estimation of
the true prevalence of DRFD complications. In particular, participants
may have reported higher levels of FSC than practiced, either to present
themselves positively or due to misunderstandings. This potential bias
should be considered when interpreting our findings.

6 | CONCLUSION

A high prevalence of DRFD symptoms and complications was
identified, and a significant proportion of PwD in NWS have
inadequate FSC practice. Improving economic security/socio-
economic status may facilitate higher adherence to recommended
FSC practices, thereby reducing DRFD complications. As populations
living in armed conflict territories face unique challenges and barriers
to health, prioritizing research on FSC education and professional

foot care delivered to PwD in war-torn NWS is crucial.
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