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Abstract
Introduction: This prospective cohort study aimed to identify the characteristics of 
patients with diabetic foot ulcer who are at higher risk of amputation and at increased 
risk of death.
Methods: About	103(M/F:60/43)	participants,	with	active	foot	ulcer	at	baseline,	par-
ticipated in this study and followed for 22 years till death or lost to follow- up. Ten 
clinical	measures	were	collected	at	baseline.	During	the	follow-	up	of	4.2	±	5.4	years,	
22(M/F:14/8)	participants	had	an	amputation	and	50(M/F:32/18)	participants	passed	
away during 5.5 ±	5.8	years	follow-	up	period.
Results: Cox	 Proportional	 Hazard	 regression	 (HR[95%CI])	 indicated	 neuropathy	
(6.415[1.119–	36.778]);	 peripheral	 arterial	 disease	 (PAD)	 (9.741[1.932–		49.109]);	 cur-
rent	 smoking	 (16.148[1.658–	157.308]);	 diabetes	 type-		 1	 (3.228[1.151–	9.048])	 and	
longer	delay	attending	appointment	after	ulcer	(1.013[1.003–	1.023])	were	significantly	
(p <	.05)	associated	with	increased	risk	of	amputation.	In	addition,	death	was	signifi-
cantly	associated	with	the	risk	of	amputation	(3.458[1.243–	9.621]).	Three	parameters	
(HR[95%CI])	 including	neuropathy	(3.058[1.297–	7.210]);	PAD	(5.069[2.113–	12.160]);	
amputation	history	(3.689[1.306–	10.423])	and	retinopathy	(2.389[1.227–	4.653])	were	
all	significantly	associated	with	increased	risk	of	death.	Kaplan–	Meier	survival	analy-
ses indicates that the time to amputation in years for participants who eventually died 
was	significantly	shorter	(11.122	±	1.507)	vs	those	who	stayed	alive	(15.427	±	1.370).
Conclusion: Neuropathy	and	PAD	were	the	only	two	characteristics	that	 increased	
both	the	risk	of	amputation	and	death.	Amputation	showed	to	contribute	to	an	 in-
creased risk of death and those participants who eventually died had a higher risk of 
amputation. Delay in attending appointments after ulceration is shown to increase 
the	risk	of	amputation.	In	addition,	the	participants	with	PAD	showed	a	significantly	
shorter time to both amputation and death while neuropathy was only associated 
with	decreased	 time	 to	death.	Amputation	history	 and	death	during	 follow-	up	de-
crease the time to death and amputation respectively.

www.wileyonlinelibrary.com/journal/edm2
https://orcid.org/0000-0002-7072-1271
mailto:
https://orcid.org/0000-0002-2998-2883
http://creativecommons.org/licenses/by/4.0/
mailto:R.Naemi@staffs.ac.uk


2 of 10  |     ABBAS et Al.

1  |  INTRODUC TION

Diabetes is a leading cause of morbidity and mortality in both de-
veloped and developing world and impose a burden on the health 
sector1–	4

Diabetic	foot	ulcers	(DFU)	are	associated	with	the	highest	mor-
bidity and mortality.1–	8 Diabetic foot complications are the main 
cause of non- traumatic lower- limb amputation with rates of about 
40%–	60%.	About	85%	of	these	amputations	are	preceded	by	ulcer-
ation.1,2,4,9-	11	About	25%	of	those	with	diabetes	will	be	affected	by	a	
foot ulcer during their life time.9,12 With one lower limb amputation, 
people	with	diabetes	have	a	50%	risk	of	getting	a	serious	lesion	in	
a	second	limb	within	two	years	and	have	70%	rate	of	death	in	five	
years following the initial amputation.1-	4,9-	11 The mortality risk rate 
at	ten	years	for	people	with	DFU	is	twice	as	compared	with	those	
who	have	no	DFU.13

Diabetes imposes a heavy burden on the health services in most 
African	 countries.	We	 previously	 estimated	 the	 expenses	 to	 both	
the	patient	and	society	of	treating	DFU	in	five	countries	with	widely	
varying health care practices, reimbursement policies and gross do-
mestic products.14,15 Infection and gangrene are the most common 
precursors of amputation and the prevalence of amputation seen 
across	Africa	are	therefore	very	high.1,7,16

Mortality	rates	are	also	high	in	African	patients	with	DFUs.1,7,16 
A	high	mortality	rate	(29%)	was	reported	in	Tanzania	by	Abbas	and	
colleagues among patients with foot ulcer and was significantly 
higher	 among	 patients	 with	 PAD,	 neuro-	ischaemia,	 late	 presenta-
tion or non- healing ulcers.7	 The	mortality	 rate	 was	 54%	 in	 those	
who presented with established gangrene.7 The highest mortality 
rate has been documented in those who decline amputation of the 
relevant limb.7 This imposes a heavy socioeconomic burden.15 The 
prevalence of diabetic foot complications in Tanzanian populations 
has been previously reported in detail.1-	4,6-	8,17 In order to decrease 
the socioeconomic cost associated with diabetic foot complications, 
a knowledge of the risk factors for amputation and mortality follow-
ing diabetic foot ulceration is necessary.

A	 systematic	 review	 of	 the	 literature	 and	 meta-	analysis	 iden-
tified the male sex, a smoking history, a history of foot ulcers, os-
teomyelitis, gangrene, a lower body mass index and a higher white 
blood cell count as a predictive risk factor for amputation.18 There 
has been a focus on short term mortality rates after ulceration that 
is,	40%	at	5	years,	with	the	common	risk	factors	for	death	identified	
as	age,	male	gender,	PAD	and	renal	disease	in	systematic	review	of	
literature.19

While there has been an abundance of studies on the short to 
medium- term outcomes of diabetic foot ulceration with regards to 
amputation and death which have been highlighted in the system-
atic reviews of the literature,18,19 only a few studies focused on the 

factors	that	can	identify	the	long-	term	(i.e.,	10	years	or	more)	out-
come of diabetic foot ulcer in relation to amputation and death.20 
In the medium to long- term follow- up studies age, being on dialy-
sis,	and	PAD	were	reported	as	the	significant	predictors	of	amputa-
tion.20 Significant predictors for death were reported as age, male 
sex,	chronic	renal	insufficiency,	dialysis	and	PAD.20

The current study is a unique investigation conducted in Dar es 
salaam,	 Tanzania,	 East	 Africa,	 on	 African	 patients	 with	 follow-	up	
for	22	years	 (January	1998–	December	2020).	The	purpose	of	our	
study was to prospectively look for the limb and person survival with 
DFU	patients	during	a	follow-	up	period	of	more	than	two	decades.	
The overall aim of this study was to identify the risk factors that are 
associated with the future amputation and death in patients with 
diabetic foot ulcers in Tanzania. The first objective of this study is 
to	identify	the	characteristics	that	increase	the	risk	(hazard)	of	am-
putation and death in this group of patients. The second objective of 
this	study	was	to	identify	the	characteristics	of	patients	with	(against	
patients	without)	amputation	or	death	during	the	follow-	up.

2  |  METHODS

2.1  |  Participants

Participants were recruited from patients who attended the clinic 
with	 active	 foot	 ulcer	 between	 January,	 1998,	 and	 December,	
1999.	All	data	were	collected	 in	a	 specialist	clinic	 located	within	

K E Y W O R D S
Africa,	amputation,	foot	ulcer,	mortality,	peripheral	arterial	disease,	peripheral	neuropathy

Novelty statement

What is already known?
•	 Amputation	 risk	 factors	 were	 identified	 as	 male	 sex,	

smoking history, ulcer history and body mass index, 
while	risk	factors	for	death	were	age,	male	sex,	PAD	and	
renal disease.

What this study has found?
•	 Neuropathy	and	PAD	were	the	only	two	characteristics	

that increase both the risk of amputation and death, 
while diabetes type- 1 and retinopathy were associated 
with amputation and death respectively.

What are the implications of the study?
•	 In	 African	 patients	 with	 DFU,	 in	 addition	 to	 PAD	 and	

neuropathy, diabetes type and retinopathy should be 
considered to assess the long- term risk of amputation 
and death.
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a city. The primary inclusion criteria were the patient should be 
diagnosed	with	 diabetes	 and	 the	 presence	 of	 any	DFU	 at	 base-
line.	DFU	was	defined	as	a	full-	thickness	wound	involving	the	foot	
or	 the	 ankle,	 distal	 to	 and	 including	 the	malleoli.	 A	 total	 of	 123	
participants were recruited during the study period. The patients 
(participants)	 recruited	during	 this	period	of	 two	years	were	 fol-
lowed	 up	 for	more	 than	 two	 decades	 till	 2020	 (1998–	2020).	 All	
participated	 were	 African	 in	 origin	 and	 during	 the	 follow	 up	 all	
necessary medical or surgical interventions that were necessary 
for	the	management	of	DFU	were	done	during	follow-	up	period.	
Analysis	was	only	 feasible	by	 following	participants	very	 closely	
to	establish	intervention	and	outcomes,	until	death.	A	total	of	103	
(M/F:60/43)	participants	were	eligible	for	analysis	with	active	foot	
ulcer at baseline till the outcome known at the end of 2020 for this 
study period.

2.2  |  Data collection

A	set	of	9	categorical	and	5	continuous	parameters	were	collected	
from the participants during a single visit at baseline.

2.2.1  |  Categorical	parameters

The general categorical parameters were as follows: gender, pres-
ence	of	retinopathy	and	diabetes	type,	smoking	(Current	smoker,	
Never	 smoked,	 and	 Previous	 smoker),	 previous	 amputation	 and	
history	of	ulceration,	according	to	the	protocols	set	by	IWGDF.21 
The foot- specific categorical parameters included the following: 
neuropathy	 (using	 10-	g	 monofilament	 loss	 of	 sensation	 was	 as-
sessed	on	both	feet	at	10	sites	including	Hallux,	3rd Toe, 5th Toe, 
1st	 meta	 tarsal	 head	 (MTH),	 3rd	MTH,	 5th	MTH,	 lateral	midfoot,	
medial midfoot, centre of the hindfoot and dorsum of the foot.22,23 
The	presence	of	PAD,	ulcer	recurrence	frequency	were	also	con-
sidered	to	be	present	based	on	the	protocol	proposed	in	IWGFD	
guidelines.24

2.2.2  |  Continuous	parameters

The	continuous	parameters	 included	were	as	 follows:	age	 (year),	
Body	Mass	Index	(Kg/m2),	fasting	blood	sugar	(mmol/L),	duration	
of	 diabetes	 (Years)	 and	 delay	 attending	 appointment	 after	 ulcer	
(days).

2.3  |  Follow- up

The participants were followed until their first amputation or 
death	 or	 until	 censored	 (lost	 to	 follow-	up).	 During	 follow-	up	 of	
(Ave	 ±	 STDEV)	 4.2	 ±	 5.4	 years,	 22	 (M/F:14/8)	 participants	 had	

amputation.	During	follow-	up	of	(Ave	±	STDEV)	5.5	±	5.8	years,	50	
(M/F:32/18)	 patients	 passed	 away.	 All	 participants	were	 asked	 to	
follow the usual footcare that they were instructed by the diabetic 
foot nurse when they attended their appointments. Tight control of 
diabetes, regular education almost once in every three months, any 
foot lesion even minor should immediately been reported, checking 
for cuts, blisters or cracks, applying moisturising cream and avoid-
ing cutting nails— only done at the centre were adhered to during 
the	follow-	up.	All	footwear	were	hand	made	by	our	local	cobbler	in-
structed by the clinical team to ensure proper offloading. The typical 
footwear we provided had a rigid sole, extra depth and width, rocker 
sole, shock absorbing insoles, waterproof, mostly Velcro fastening, 
but not slip- on.

The	 management	 of	 risk	 factors	 (i.e.,	 tobacco	 use,	 diabetes,	
low-	density	lipoprotein	levels	and	hypertension)	was	considered	as	
standard	therapy	for	all	patients	with	PAD	regardless	of	PAD	clas-
sification. Therefore, concurrent therapy with the medical and re-
vascularization strategies was considered, as whenever necessary 
antiplatelet	agents	and	angiotensin-	converting	enzyme	(ACE)	inhib-
itors	were	used.	For	the	management	of	other	risk	factors	such	as	
tobacco use, low- density lipoprotein levels and hypertension were 
prescribed. Glycaemic control was done on regular basis by taking 
fasting or random blood glucose on every follow- up visit.

2.4  |  Data analyses

All	statistical	tests	were	performed	using	IBM® SPSS®v.25.

2.4.1  |  Assessment	of	the	associations	with	the	
incident of amputation and death.

Cox	Univariate	Regression	was	utilized	to	assess	the	association	of	
each of the categorical and continuous parameters with the risk of 
amputation	and	death	(Hazard	Ratio-	HR)	during	follow-	ip.

2.4.2  |  Assessment	of	differences	in	the	
amputation and survival time for different sub- groups.

In	addition,	Kaplan–	Meier	survival	analyses	were	used	to	compare	
the differences in amputation free and survival times during follow-
 up for categorical parameters.

2.4.3  |  Assessment	of	differences	in	
continuous parameters

Mann–	Whitney	U	test	was	used	to	assess	the	differences	in	continu-
ous parameters between the groups with vs without amputation and 
death during follow- up.



4 of 10  |     ABBAS et Al.

3  |  RESULTS

About	103(M/F:	60/43)	participants,	with	active	foot	ulcer	at	base-
line, participated in this study, and the data were collected at the 
base	 line.	During	the	follow-	up	of	 (Ave	±	STDEV)	4.2	±	5.4	years,	
22	 (M/F:14/8)	 participants	 had	 an	 amputation	 and	 the	 remaining	
81	were	 censored.	 The	 amputations	were	12	minor	 and	10	major	
amputations.

In	addition,	during	the	follow-	up	of	(Ave	±	STDEV)	5.5	±	5.8	years,	
50	(M/F:32/18)	participants	passed	away	and	the	remaining	53	were	
censored.	From	the	50	deaths,	25	were	due	to	sepsis,	10	due	to	renal	
failure,	5	due	to	MI	and	1	due	to	CCF,	4	due	to	aging	and	5	others	
were unknown.

Tables 1 and 2 represent the results of categorical measures 
related to amputation and death respectively during the follow- up. 
Tables 3 and 4 represent the results of the continuous parameters 
association with amputation and death respectively during the 
follow- up.

Figures 1 and 2	also	show	the	cumulative	hazard	(total	risk)	for	
amputation and death against follow- up duration in years.

3.1  |  Amputation

3.1.1  |  Associations

A	number	of	parameters	(HR	[95%CI])	 including	neuropathy	(6.415	
[1.119–	36.778]);	 PAD	 (9.741	 [1.932–	49.109]);	 current	 smoking	
(16.148	[1.658–	157.308])	and	diabetes	type-	1	(3.228[1.151–	9.048])	
were all significantly associated with increased risk of amputation. 
However,	 Wagner	 Degree	 2	 (0.016	 [0.001–	0.252])	 compared	 to	
Wanger	Degree	 4	 (0.037[0.002–	0.666]	was	 associated	with	 a	 de-
creased	risk	of	amputation.	From	the	continuous	parameters,	delay	
in	attending	appointments	after	ulcer	(in	days)	was	the	only	factor	
that was significantly associated with the increased risk of amputa-
tion	(1.013[1.003–	1.023]).

3.1.2  |  Differences

In	addition,	the	time	to	amputation	in	years	(Mean	±	Std.	Error)	for	par-
ticipants with the following characteristics was significantly shorter: 
Type	1	diabetes	(6.743	±	3.162)	vs	type	2	diabetes	(14.251	±	1.097);	
with	 PAD	 (5.529	±	 1.888)	 vs.	 No	 PAD	 (14.499	±	 1.047);	Wagner	
Degree	4	(5.390	±	1.204)	vs	Wagner	Degree	3	(11.177	±	3.358)	vs.	
Wagner	Degree	 2	 (15.923	±	 1.014).	 The	 participants	who	 passed	
away	during	follow-	up	(died)	had	shown	significantly	shorter	time	to	
amputation	(11.122	±	1.507	years)	vs	those	who	stayed	alive	during	
follow-	up	(15.427	±	1.370	years).	In	addition,	patients	with	amputa-
tion during the follow- up showed to have significantly longer delay 
attending	appointment	after	ulcer	 (40.3	±	55.9	days)	compared	to	
their	counterparts	with	no	amputation	(16.3	±	23.0	days)	with	a	me-
dium	effect	size	(r =	.304).

3.2  |  Death

3.2.1  |  Associations

A	 number	 of	 parameters	 (HR	 [95%CI])	 including	 neuropathy	
(3.058[1.297–	7.210]);	 PAD	 (5.069[2.113–	12.160]);	 amputation	 his-
tory	 (3.689	 [1.306–	10.423])	 and	 retinopathy	 (2.389[1.227–	4.653])	
were all significantly associated with increased risk of death. 
However,	repeat	ulcer	frequency	(0.808	[0.682−0.958])	was	associ-
ated	with	a	decrease	 in	risk	of	death.	From	continuous	parameter,	
age was the only factor that was significantly associated with the 
increased	risk	of	death	(1.030[1.007–	1.054])	during	follow-	up.

3.2.2  |  Differences

The	time	to	death	or	the	survival	time	in	years	(Mean	±	Std.	Error)	
was significantly shorter for participants with the following char-
acteristics:	 With	 retinopathy	 (5.142	 ±	 1.439)	 VS.	 no	 retinopathy	
(10.140	±	0.931);	with	neuropathy	(8.042	±	0.881)	vs.	no-	neuropathy	
(13.560	 ±	 1.523);	 with	 PAD	 (3.234	 ±	 1.000)	 VS.	 No-		 PAD	
(10.623	±	0.899);	amputation	history	(4.369	±	1.502)	vs.	ulcer	history	
(10.277	±	1.553)	or	no	ulcer	or	amputation	history	(9.834	±	1.070).	
In addition, participants who dies during follow- up showed to have 
significantly	older	age	 (Mean	±	Stdev)	55.1	± 13.2 years old com-
pared	with	their	counterparts	who	did	not	die	49.9	± 12.1 years old 
with	a	medium/small	effect	size	(r =	.214).

4  |  DISCUSSION

4.1  |  Associations	with	the	risk	of	amputation	and	
Differences in time to amputation.

4.1.1  |  Association	with	the	risk	of	amputation

A	number	of	parameters	(HR	[95%CI])	were	found	to	be	associated	
with	the	risk	of	amputation.	Neuropathy	(6.415	[1.119–	36.778]),	as	
in our previous study,25 we found neuropathy as one of the main risk 
factor for ulceration, which is also associated with risk of amputation 
as was indicated in the systematic review of patients with end- stage 
renal failure.26

PAD	(9.741	[1.932–	49.109]);	that	is	in	line	with	the	previous	study	
in	which	the	participants	with	a	history	of	PAD,	were	found	to	have	
23.06 times the risk of amputation compared with those with no 
history	of	PAD	when	they	followed	for	a	median	of	36	months.27

In	this	study,	it	was	shown	that	the	current	smoking	(HR:16.148)	
was associated with an increased risk of amputation that is in line 
with a previous meta- analysis study.18	Although	 in	that	study	only	
the	Odds	Ratio:1.19	was	reported,	and	the	more	important	aspect	of	
long- term follow- up was not investigated.

Diabetes	 type-	1	 (3.228[1.151–	9.048])	was	also	 significantly	as-
sociated with an increased risk of amputation that is different from 
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the previous finding based on the systematic review of the literature 
where diabetes type was not found to be associated with the risk of 
amputation.18

However,	Wagner	 Degree	 2	 (0.016	 [0.001–	0.252])	 vs	Wanger	
Degree	 4	 (0.037[0.002–	0.666]	 was	 associated	 with	 a	 decreased	
risk of amputation. This is in line with the results of the study in 
which	the	Odds	Ratio	of	Wagner	grade	3	and	4	were	found	to	be	
13.10 times higher compared with those participants with an ulcer 
at Wagner grades 1 and 2.7,28

4.1.2  |  Differences	in	time	to	amputation

The	time	to	amputation	in	years	(Mean	±	Std.	Error)	for	participants	
with the following characteristics were significantly shorter: Type 1 
diabetes	 (6.743	±	3.162)	vs	type	2	diabetes	 (14.251	±	1.097);	with	
PVD	 (5.529	±	 1.888)	 vs.	 no	 PVD	 (14.499	±	 1.047);	 that	 is	 in	 line	
with	 the	 previous	 study	 where	 the	 presence	 of	 PAD	 was	 associ-
ated with an increased risk of death by 23.06 times.27 The time to 
amputation in years was significantly shorter for participants with 
ulcer	with	Wagner	Degree	4	(5.390	±	1.204)	and	Wagner	Degree	3	
(11.177	±	3.358)	vs.	Wagner	Degree	2	(15.923	±	1.014).	The	partici-
pants	who	eventually	passed	away	(died)	had	shown	a	significantly	
shorter	 time	 to	amputation	 (11.122	±	 1.507)	vs	 those	who	 stayed	
alive	(15.427	±	1.370	).	The	present	study	indicates	that	the	partici-
pants with future amputation occurrence had distinctive characteris-
tics in a set of parameters that were considered in the present study.

4.2  |  Associations with the risk of death and 
Differences in time to death

4.2.1  |  Association	with	the	risk	of	death

A	 number	 of	 parameters	 (HR	 [95%CI])	 including	 neuropathy	
(3.058[1.297–	7.210])	was	found	to	be	associated	with	increased	risk	
of death. This is in line with the results reported in a previous study 
where altered sensation to monofilament was reported to increase 
the risk of death by 1.30 times.27	PAD	 (5.069[2.113–	12.160])	was	
also associated with increased risk of death; that is in line with the 
previous	study	in	which	the	participants	with	a	history	of	PAD,	were	
found	to	have	an	 increased	risk	of	death	by	3.69	times	when	they	
followed for a median of 36 months.27	Amputation	history	 (3.689	
[1.306–	10.423]);	 that	 seems	 to	 be	 contrary	 to	 the	 previous	 study	
in which the risk of death was reported to decrease in those with 
amputation	history,	that	was	reported	as	OR:	0.72.27	However,	our	
results are in line with a previous study where lower extremity am-
putation	 was	 associated	with	 the	 risk	 of	 mortality	 with	 a	 Hazard	
Ratio	of	1.9–	4.1.29	Retinopathy	 (2.389[1.227–	4.653])	was	also	sig-
nificantly associated with an increased risk of death in our study that 
is in line with the previous findings based on the systematic review 
of the literature.30	However,	 repeat	ulcer	frequency	 (0.808	[0.682	
−0.958])	was	associated	with	a	decrease	in	risk	of	death.TA
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4.2.2  |  Differences	in	time	to	death

In	addition,	time	to	death	or	the	survival	time	in	years	(Mean	± Std. 
Error)	 was	 significantly	 shorter	 for	 participants	 with	 certain	
characteristics.

The results of this study indicated that the participants with ret-
inopathy	(5.142	±	1.439)	VS.	no	retinopathy	(10.140	±	0.931)	had	a	
significantly shorter survival time; is in line with the previous study 
where the presence of retinopathy was associated with an increased 
risk	of	death	by	1.08	times.27

In this study, we also found that participants with neuropathy 
(8.042	±	0.881)	vs.	no-	neuropathy	(13.560	±	1.523)	had	significantly	
shorter survival time; that is in line with the previous study where 
the presence of neuropathy was associated with an increased risk of 
death by 1.30 times.27

The	 results	 also	 indicated	 that	 participants	 with	 PAD	
(3.234	±	1.000)	VS.	those	with	No-	PAD	(10.623	±	0.899)	showed	to	
have significantly shorter survival time; that is in line with the previ-
ous study where the presence of retinopathy was associated with an 
increased	risk	of	death	by	3.69	times.27

In addition, in this study, we found amputation history 
(4.369	±	1.502)	vs.	ulcer	history	(10.277	±	1.553)	or	no	ulcer	or	am-
putation	history	(9.834	±	1.070);	is	in	line	with	the	previous	system-
atic review where amputation was associated with increased risk of 
mortality.30

4.3  |  Strength and limitations

The present study is unique as it reports on a cohort of pa-
tients	 who	 were	 followed	 for	 a	 very	 long	 period	 (January,	
1998–	December,	 2020)	 to	 identify	 the	 risk	 factors	 for	 future	
amputation and death. While different parameters seem to have 
been	associated	with	the	risk	of	amputation	and	death,	PAD	and	
neuropathy seem to be the common characteristic of patients 
with amputation or death when long terms complications of 
diabetic foot ulcers are investigated. While the number of par-
ticipants in this study was limited, which makes it difficult to 
generalize these outcomes, it can be argued that this study is a 
steppingstone towards bigger studies.

4.4  |  Clinical implications and future directions for 
healthcare guidelines and policies

The	results	of	 this	 study	 indicated	 that	both	PAD	and	neuropathy	
were significantly associated with the risk of lower extremity ampu-
tation and death. Smoking has contributed to increased risk of am-
putation and amputation history has contributed to increased risk 
of death. It is also interesting to note that the higher the Wagner 
Degree classification, the shorter the time to amputation, which can 
have implications in stratifying patients with active diabetic foot 
ulcer.TA
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In addition, the results indicated that the patients who passed 
away	 (died)	 during	 the	 follow-	up	 had	 shown	 significantly	 shorter	
time to amputation vs those who stayed alive. This needs to be 
considered in conjunction with the finding that time to death was 
significantly shorter for those with amputation history. The above 
indicates that a decrease in mortality associated with diabetic foot 
disease requires a significant reduction in amputations with impli-
cations in setting healthcare guidelines and policies. These can indi-
cate the close interrelationship between amputation and death and 
can play a role in decreasing the morbidity and mortality associated 
with a diabetic foot ulcer. The longer delay attending appointment 
after ulcer is an important factor that need to be taken into account 
as	it	showed	to	have	increased	the	risk	of	amputation.	Hence,	in	clin-
ical practice, further emphasis needs to be put on the immediate at-
tendance of patients to the appointment as soon as an ulcer occurs.

As	indicated	before,	since	diabetes	imposes	a	heavy	burden	on	
the	 health	 services	 in	most	African	 countries,	 the	 findings	 of	 this	
study have major implications in developing policies. In light of strat-
ifying patients based on the findings of this study, the expenses for 
treating	 DFU	 to	 both	 the	 patient	 and	 society	 can	 be	 decreased.	

The outcome of this work has direct implications for health care 
practices, reimbursement policies and gross domestic products in 
Tanzania.

5  |  CONCLUSION

Participants who were vulnerable to future diabetic foot amputa-
tion	and	death	during	follow-	up	have	neuropathy	and	PAD.	The	re-
sults of the current study indicate a close interrelationship between 
amputation and death and associations between the two. It can be 
concluded that to achieve a reduction in mortality rates associated 
with diabetic foot disease, a significant reductions in amputations 
need to be achieved.
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