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Abstract

The purpose of this study was to describe patient characteristics and clinical outcome among patients with diabetic foot ulcers
under treatment of a multidisciplinary outpatient clinic in multiethnic Suriname, a developing country in South America.
Retrospectively, all diabetes patients (> 18 years) with foot ulcers starting their treatment at the outpatient clinic between
November 2013 and October 2014 were included and followed for at least 12 weeks. To assess differences in clinical outcome
between subgroups, chi-square and incorporating time-related data, the log-rank test were used. One hundred patients were
included (lost to follow-up, n =20). Half of patients were males (n =40). Mean age was 57.8 years. Nephropathy, peripheral
arterial disease, and neuropathy were present in 90.9, 41.7, and 90.3%, respectively. Thirty-five percent of wounds healed within
12 weeks (median at 50 days, 13 visits). Sixty-eight percent of wounds were infected. No major but four minor amputations were
carried out. Looking at subgroups, infection and ethnicity (African vs. Asian descent), but not gender or age, increased risk for
delayed healing (p <0.001 and p = 0.049, log-rank test). It seems of high priority to increase awareness and search for accurate
preventive strategies for diabetic foot, and related wounds and infections, with special attention for ethnic disparities, in
Suriname.
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Introduction and physical inactivity. The Suriname Health Study esti-

mated that 13.2% of the Surinamese population between

The number of people with diabetes mellitus is increas-
ing worldwide, in particular in developing countries
[1-3]. This rise is most likely due to population growth,
aging, urbanization, and increasing prevalence of obesity
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15 and 65 years of age suffers from diabetes, including a
prevalence of 23.3% for the Hindustani [4]. Worldwide,
the prevalence of diabetes was estimated at 7.7% for
2030 [2].
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Suriname is located in the Northeast of South America and
placed among the upper-middle-income countries (World
Bank’s list of economies [5]). The historical development of
Suriname has resulted in a unique social structure, composed
of a variety of cultures, religions, ethnicities, and economic
units. The present population distribution in Suriname is as
follows: Hindustani (27.4%), Maroons (21.7%), Creoles
(15.7%), Javanese (15.7%), mixed (13.4%), and other ethnic-
ities (8.2%) [6]. Diabetes mellitus is the fourth cause of death,
with cardiovascular disease as the main cause [7].

A major complication of diabetes is the diabetic foot [8, 9].
One in every four up to ten individuals with diabetes will suffer
from a foot ulcer during lifetime, with higher risk if other
diabetes-related complications exist [8, 10, 11]. Many of these
ulcers will need intensive treatment and hospitalization [12,
13]. Despite treatment, diabetic foot ulcers frequently lead to
amputation of the foot, which is associated with higher mortal-
ity rates [8, 14]. Better diagnosis and prevention of diabetic foot
ulcers can reduce amputation risk and health care costs also
shown for developing countries in the region [9, 15-17].
Many multidisciplinary team-based practice models have been
shown to decrease the frequency of major amputations by
directing their interventions to infection, peripheral arterial dis-
ease (PAD), abnormal pressure loading caused by peripheral
neuropathy, and limited joint mobility and by increasing the
rate of minor amputations [8, 12, 15, 18-20]. From
November 2013, the first multidisciplinary wound clinic to
treat diabetic foot ulcers in Suriname was operational, located
at the One Stop Shop for chronic diseases (OSS) in Paramaribo.

Data on the burden of diabetes-related complications such as
diabetic foot ulcers from developing countries are lacking. Also
for Suriname no data was reported. Therefore, this study aimed to
describe patient characteristics and clinical outcome such as rates
of infection, wound healing, amputations, and recovery time
among diabetes patients with different ethnicities under treatment
for diabetic foot ulcers provided at the OSS Paramaribo.

Materials and methods
Subjects and design

To describe patient characteristics and clinical outcome at the
0SS, a retrospective cohort study was conducted. Included
were all diabetes patients (> 18 years) with foot ulcers starting
their treatment at the OSS Paramaribo between November 1,
2013, and October 31, 2014. Excluded were patients with
ulcus cruris or wounds above the ankle. The OSS is an outpa-
tient health care center where diabetes mellitus and its diabetic
foot are managed and treated by a multidisciplinary team of
general practitioners, orthopedic surgeons, physiotherapists,
nurses, podiatrists, and dieticians, with the international guide-
lines as basis [12]. According to Boulton et al. [19], diabetic
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foot ulcers can be expected to heal within 12 weeks utilizing a
multidisciplinary approach. To give all patients at least
12 weeks to reach ulcer healing, each patient was followed
up retrospectively for at least 12 weeks (= 84 days). At the end
of the study period, patients were (1) discharged because of
healed wounds, (2) still under treatment, (3) dead, or (4) lost to
follow-up. A patient was considered lost to follow-up if the
patient did not complete the minimal treatment period of
84 days without being recovered or deceased. The research
proposal for this study was approved by the Ethics Committee
of the Ministry of Health of Suriname.

Data collection

Patient characteristics (demographics and comorbidities),
wound characteristics, and clinical outcomes were extracted
from the patient medical files and electronic database of the
outpatient wound clinic. Patient characteristics collected were
gender, age, ethnicity, weight and height (body mass index;
BMI), duration of diabetes mellitus (DM), presence of hyper-
tension, nephropathy, PAD and neuropathy, Charcot neuro-
osteoarthropathy, multiple ulcers, and previous ulcers or ampu-
tation of the foot. Ethnicity and duration of DM were self-
reported by the patients. BMI was calculated by dividing
weight (kg) by squared height (m?). Body weight was mea-
sured at the first visit at the wound clinic using an electronic
beam scale with digital readout to the nearest 0.1 kg (Seca,
Germany). Body height was measured to the nearest 0.5 cm
using a stadiometer (Seca, Germany). Status of comorbidities
such as hypertension or nephropathy was reported by the refer-
ring specialist or general practitioner. In case the status of cur-
rent comorbidities was unknown, diagnostics were performed
at the OSS according to standard medical protocols (SPAOGS
protocols http://www.spaogs.org/ accredited by the Ministry of
Health Suriname). Diagnostics of diabetes-related complica-
tions of the foot were performed at the OSS. PAD was assessed
at the OSS by vascular patency using Echo-Doppler. A mono
phasic or no sound indicated PAD. Neuropathy was judged to
be present if superficial sensibility disorder was diagnosed
using monofilament test. Charcot neuro-osteoarthropathy was
determined by X-ray of the foot when clinical signs were pres-
ent such as pain, swelling, local temperature rise, or deformity.
For this study, wound characteristics at baseline were described
from the most severe ulcer per patient based on the Wagner
classification, an ulcer severity scoring system based on wound
depth, presence of infection, and gangrene [21]. Localization
was defined by dividing the foot into single anatomic areas
based on pressure load into hallux, lesser toes, fore foot, mid
foot, and heel. Other sites on the foot where ulcers were seen
were added to this list, such as dorsum, the lateral and medial
edge of the foot, interdigital, and site of previous amputation.
Multiple locations refer to small non-adjoining ulcerations lo-
cated on different parts of the foot. Clinical outcome measures
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were the occurrence of infection and osteomyelitis, diagnosed
according to the international protocol [22], wounds healed
within 12 weeks, recovery time, amount of visits, and minor
and major amputation rates.

Statistical analysis

To describe patient characteristics and clinical outcome
among diabetes patients treated for foot ulcers at the OSS
Paramaribo, rates (frequencies and percentages) of infection,
wound healed within 12 weeks, and amputations were pre-
sented. Recovery time and amount of visits were presented
as medians. Differences in wound healing within 12 weeks
were analyzed between subgroups (gender, age (> 60 years),
ethnicity, infection) using the Pearson chi-square (trend) test.
In order to include time-related information concerning recov-
ery at the OSS, the dependent variable time till recovery was
analyzed using the Kaplan-Meier Survival curve, with differ-
ences between subgroups tested with the log-rank test. A p
value < 0.05 was considered to indicate statistical significance.
All statistical analyses were performed with SPSS (version
22.0, 2014, SPSS Inc., Chicago, IL).

Results

After initial screening of medical files, 100 patients were in-
cluded, each of which had one or more foot ulcers as a com-
plication of diabetes. Twenty patients were found lost to fol-
low-up, and clinical outcome of these patients remained un-
known. Gender, age, and ethnicity did not differ from the
remaining 80 patients (data not reported). At the end of the
study period (n = 80), 42 (53%) patients were recovered (me-
dian weeks to heal 10 (mean 15), range 2—56, with median of
17 visits (mean 23), range 2—138). The rest, 38 (47%) patients,
were under treatment at the end of the study.

Table 1 shows characteristics of the patient population on
initial visit at the OSS. The ethnic group that was mostly
treated for foot ulcers were Hindustani. The average DM du-
ration was 14.8 years; 38.8% of the patients underwent previ-
ously a minor amputation, and 2.5% a major amputation of the
foot. Forty percent of patients had two or more ulcerations.
Fifty-five percent of ulcers were classified as grade 1 indicat-
ing low complexity of the wound according to the Wagner
classification (Table 1).

Table 2 shows that 35% (n=28) of wounds healed
within 12 weeks, with a median treatment duration till
healing of 50 days and 13 visits. Sixty-eight percent of
wounds (7 =54) were infected of which one third were
diagnosed with osteomyelitis (n =14). No major amputa-
tions were carried out. Four patients received a minor
amputation. No association was found between gender,
age, or ethnicity and healing within 12 weeks (Table 2,

Table 1  Characteristics of the patient population on initial evaluation at
the OSS (n=80)
Study population Missing
n (%) n

Sex -
Male 40 (50)

Female 40 (50)
Age (years) mean (min—max) 57.8 (31-82) —
Ethnicity -
Asians

Hindustani 46 (57.5)

Javanese 6 (7.5)

Africans

Creoles 19 (23.5)

Maroon 2(2.5)

Others

Mixed 5(6.3)

Amerindians 1(1.3)

Caucasian 1(1.3)
BMI

Median (min—max) (kg/mz) 27.2 (20.3-52.2) 18
Duration of DM

Median (min—max) (years) 14.0 (0.0-42) 7
HbAlc

Median (min—max) (%) 9.0 (5.6-15.2) 16
HbAlc

Median (min—max) (mmol/mol) 74 (38-143) 16
Hypertension 53 (80.3) 14
Nephropathy 50 (90.9) 25
Overweight 17 (27.4) 18
Obesity 22 (35.4) 18
Smoking 11 (17.5) 17
Alcohol 8 (14.3) 24
Vascular patency 10
No indication® 46 (65.7)/—
Mono phasic 10 (12.5)/(41.7)

Bi phasic 11 (13.8)/(45.8)

Tri phasic 3 (3.8)/(12.5)
Neuropathy 65 (90.3) 8
Superficial sensibility disorder 5(6.9)

Deep sensibility disorder 2(2.8)

Both 60 (83.3)
Charcot deformity 17 (21.3) -
Multiple ulcerations 32 (40) 1
Previous ulcer 33 (68.8) 32
Previous amputation -
Minor 31 (38.8)

Major 2(2.5)
Wagner classification 6
Grade 1 41 (55)

Grade 2 22 (30)
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Table 1 (continued)

Study population Missing
n (%) n
Grade 3 11 (15)
Grade 4 0 (0)
Location of wound 1
Forefoot 29 (37)
Midfoot 12 (15)
Heel 709)
Hallux 13 (16)
Lesser toes 8 (10)
Dorsum 4(5)
Lateral foot edge 2(3)
Interdigital 1(1)
Medial foot edge 1(1)
Multiple 1(D)
Site of prev. amp. 1 (1)
Referrer” -
Surgeon 42 (58.3)
General practitioner 25 (34.7)
“Walk-ins” 5(6.9)

#No indication meant that PAD was judged not present based on palpa-
tion of the A dorsalis pedis and A tibialis posterior. In case of no indica-
tion, the Echo Doppler technic was not performed. Since the Echo-
Doppler technic was available at the OSS, vascular patency was judged
in every patient using the Echo-Doppler technic. The clinical practitioners
doubt the value of no indication based on palpation. Therefore, the num-
ber of PAD was also calculated as if no indication were missing values.
The number of patients with PAD (mono phasic) is therefore reported as
12.5 and 41.7%, respectively

® Patients visiting the One Stop Shop are referred by the general practi-
tioner or the surgeon. It is also possible for patients to consult the OSS on
own initiative. These patients are called walk-ins

p>0.154, chi-square (trend) test). Analyzing the associa-
tion between the occurrence of infection and wound
healed within 12 weeks in the total group, it was found
that of those wounds with an infection 22% (n=12)
healed within 12 weeks and of those without an infection
62% (n=16) healed within 12 weeks (p =0.001, chi-
square test) (Table 2). In addition, looking at ethnicity in
more depth by comparing only those patients from Asian
descent (n=152) with patients from African descent (n =
21), it was seen that in patients of Asian descent a higher
number of wounds healed within 12 weeks and less infec-
tions occurred; 42.3% of patients of Asian descent (n=
22) recovered in 12 weeks vs. 19.0% of patients of
African descent (n=4) (p=0.060, chi-square test); and
57.7% of patients of Asian descent had an infected wound
vs. 81.0% of African descent (p =0.060, chi-square test).
Patients from African descent were at higher risk at base-
line using the Wagner classification than those from Asian
descent (grade 1 (32 vs. 65%), grade 2 (42 vs. 27%), and
grade 3 (26 vs. 8%), p=0.031, chi-square trend test). No
other statistical differences between patients of African
and Asian descent were found (data not reported).

Figure 1 shows part of diabetes patients healed over
time under treatment of the OSS using the Kaplan-Meier
curve. On the y-axis, part of patients healed is presented.
At the start of treatment (x-axis, day 0), part of patients
healed was logically 0. After 100 days, in about 35% of
patients, their wound was healed. From the steeply decreas-
ing course of the curve, it was seen that the highest healing
rates were seen before 100 days of treatment. Wound
healing rates over time dropped after 100 days of treatment.
Figure 2 shows part of diabetes patients healed over time
under treatment of the OSS with and without an infection

Table 2 Frequency and
percentage of healed ulcer within

Healed ulcer in 12 weeks

Visits till healing
Median (min—max)

Time till healing (days)
Median (min—max)

12 weeks, and average time and Subgroup () n (%)

amount of clinical visits for

healed wound within 12 weeks All (80) 28 (35)
Gender
Male (40) 12 (30)
Female (40) 16 (40)
Age
<60 (53) 19 (36)
>60 (27) 9(33)
Ethnicity
Asians (52) 22 (42)
Africans (21) 4(19)
Others (7) 2(29)
Infection
Yes (54) 12 (22) *
No (26) 16 (62)

50 (17-84) 13 2-31)
39 (19-73) 10 2-27)

52 (17-84) 12 (3-31)

52 (17-84) 11 3-27)

48 (22-82) 12 (2-31)

55 (19-84) 10 2-31)

49 (17-71) 17 (5-22)

44 (40-48) 16 (13-18)

51 (25-82) 18 (10-31) **
45 (17-84) 8 (2-25)

*p <0.05, chi-square test; **p < 0.05, non-parametric independent MWU test
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Fig. 1 Part of patients with diabetic foot ulcer recovered over time treated
at the OSS

in separate curves. These curves show that patients with
uninfected wounds have a higher healing rate than patients
with infected wounds. After 100 days of treatment, almost
70% of patients with an uninfected wound healing were
observed compared to about 25% of patients with an in-
fected wound (p <0.001, log-rank test). In both subgroups,
wound healing rates drop after 100 days of treatment.
Figure 3 shows part of diabetes patients healed over time
under treatment of the OSS of Asian and African descent,
separately. After 100 days of treatment in about 45% of
patients of Asian descent, their wound was healed com-
pared to about 20% of patients of African descent (p =
0.049, log-rank test). In both subgroups, wound healing
rates drop after 100 days of treatment.
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Fig. 2 Part of patients with an infected diabetic foot ulcer and without an
infected foot ulcer recovered over time treated at the OSS. Full line
represents the subgroup of diabetic patients with an infected foot ulcer;
dotted line represents the subgroup of diabetic patients without an
infected foot ulcer
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Fig. 3 Part of patients with diabetic foot ulcer of Asian descent and of
African descent recovered over time treated at the OSS. Full line
represents the subgroup of diabetic patients with a foot ulcer of African
descent; dotted line represents the subgroup of diabetic patients with a
foot ulcer of Asian descent

Discussion

Compared to studies from different continents, patient charac-
teristics such as gender, age, BMI, or duration of DM were
alike [23-25]. However, presence of other risk factors differed
largely from the population of the OSS Paramaribo. In the
OSS, there were less smokers (17 vs. 41% in Brazil [25],
47% in Boston, and 52% in Italy [23]), but there was a higher
prevalence of diabetes-related complications. Nephropathy
was present among 91% of patients from the OSS vs. 62%
in Brazil [25], 18% in Boston, and 25% in Italy [23]. PAD was
present among 42% of patients in the OSS vs. 36% in Brazil
[25] and 22% in Oslo [24]. Lastly, peripheral neuropathy was
present among 93% of patients in the OSS vs. 59% in Brazil
[25] and 12% in Oslo [24]. Higher rates of peripheral neurop-
athy were also reported in studies among other developing
countries [26, 27]. The high rates of PAD found for the pop-
ulation of the OSS are in line with the current rising rates of
diabetes mellitus and cardiovascular disease in upper-middle-
income countries as Suriname, in contrast to low-income
countries [9]. Looking at clinical outcome, it was seen that
mean weeks to heal were higher at the OSS than at the centers
in Boston or Pisa (15 vs. 7 and 11 weeks) as also the amount of
mean visits (23 vs. 5 and 16) [23]. Hampered recovery among
the OSS population might be a consequence of the higher
prevalence of diabetes-related complications. However, it
should be taken into account that duration of follow-up dif-
fered between the studies, and that mean and not median
weeks to heal were presented. As also seen in other research,
our data suggest that in case an ulcer was not healed within the
first weeks, prognosis worsened [19]. Perhaps clinical
decision-making should differ after several weeks of treatment
without healing. Infection rates at the OSS, Boston, and Italy

@ Springer



476

Int J Diabetes Dev Ctries (2018) 38:471-477

were alike, about two thirds of ulcers [23]. Compared to the
center in Oslo [24], more patients recovered at the OSS (53 vs.
37%). However, in Oslo 14% (n = 18) underwent an amputa-
tion (11 minor) which was much higher than in the OSS. And,
in many cases, amputation is the most appropriate way to-
wards recovery, instead of a mutilating failure. [28]. Wagner
risk classification indicated that the wounds of patients at the
OSS at baseline were as severe as the wounds of patients in
Oslo. Clinical outcome of the center in Brazil [25] seemed
most comparable with the OSS. At the center in Brazil, com-
plete healing without amputation was observed in 31.8% of
patients after 3 months of treatment and 51.1% (n =48) after
6 months. Twelve percent (z = 11) underwent a minor ampu-
tation. There were no major amputations. Also in the Brazil
study, infection was associated with recovery time as also
described by others [25, 29]. In conclusion, clinical outcome
data from the OSS did not seem to deviate much from num-
bers reported in other countries. However, because of large
differences in the presence of patient characteristics such as
lifestyle and diabetes-related complications, clinical outcome
cannot be compared, especially not in low- vs. high-income
countries with differing health care facilities. Factors such as
ethnicity, wound complexity, diabetes-related complications,
and treatment facilities in place differ largely, and all have
their impact on recovery and amputation rates [8, 26, 27,
30-32].

The results of our study might suggest that patients of
African descent were at higher risk for wound infections and
lower healing rates than those from Asian descent. A study in
Eurasian and African TBC patients living at the UK suggested
the possibility of genetic disparities in relation to the inflam-
matory response in favor of Eurasians [33]. However, differ-
ences might be as well associated with other confounding risk
factors such as differences in patient characteristics, social
economic factors, or health seeking behavior. Future prospec-
tive research with a larger sample has to reveal if ethnic dis-
parities appear with respect to wound healing.

This study faced some limitations. The retrospective design
resulted in high amount of missing values among some of the
baseline characteristics resulting in overreported or
underreported numbers. Time to follow-up might have been
relatively short to count all amputations eventually carried out.
This single-center study is the first documentation of estimates
of patient characteristics and clinical outcome among patients
with diabetic foot ulcer in Suriname. To increase generaliz-
ability, further research should focus on multicenter studies
including control groups without ulcer and larger sample size.

Conclusion

To the best of our knowledge, this is the first study reporting
data about patients with diabetic foot ulcer living in
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multiethnic Suriname, a developing country in South
America. High prevalence of diabetes-related complications
and two-thirds infection rate implicate that it is of high priority
to increase awareness and search for preventive strategies for
diabetic foot, and related wounds and infections, among the
Surinamese population, with special attention to ethnic dispar-
ities. Because characteristics differ between developing and
developed countries, it is of importance that developing coun-
tries invest in prospective data registration and research to
increase effectiveness of care and reduce costs.
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