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A cross-sectional study of secondary data analysis was conducted. We ana-

lyzed the data of patients with type 2 diabetes mellitus admitted to the in-

ternal medicine service between January and December 2016, in three ter-

Origin not requested tiary hospitals in Cusco, Peru. Correlation coefficients and p-values were

calculated using generalized linear models, with Gaussian family and iden-

Type of review reviewed by five external peer tity function, adjusted by intervening variables. Values of p < 0.05 were con-

reviewers, double-blind sidered statistically significant.

Results

Key words diabetic foot, hospital care, length of
hospital stay, public health, Pert Of the 153 patients, 14% (21) had a diabetic foot diagnosis, and their me-

dian age was 61 years (interquartile range 56 to 68). Those who had a dia-

betic foot had on average 20 hospitalization days. A strong association was found between a diabetic foot and the number of hospi-
talization days (17 days more, p = 0.003); adjusted by six variables. Those patients with a history of hypertension had more hospi-
talization days (10 days more, p = 0.011) and those admitted to a hospital of the Ministry of Health, had fewer hospitalization days
(10 days less, p = 0.032).

Conclusion

The group of patients with diabetic foot had a longer hospitalization time. The longer hospitalization time could be due to compli-
cations of the disease or difficulties in management.
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Key ideas

e  Diabetic foot is a common complication in Peru.

e  There are few published studies in the provinces of Peru that associate this condition with length of hospital stay.

e  Our study was conducted on secondary data and evaluated socioeconomically different populations, which constitutes a design limita-

tion.

Introduction

Diabetic foot is one of the most important complications of diabetes
mellitus. Around 25% of affected people will develop a foot ulcer
during their lifetime, being more frequent in the age group 45-65
years[1]. In Peru, a diabetes prevalence of 7% has been reported in
2012[2], as well as a mortality of 3.9% in 2014°.

According to an epidemiological surveillance report including about
3000 patients with diabetes from different hospitals in Peru, 30% of
these patients experienced some vascular complications, having dia-
betic foot a prevalence of 6%°.

Diabetic foot is one of the most disabling complications of diabetes.
Local institutions such as the Medical Association of Peru (Colegio
Médico del Pert) have assessed this situation and are creating strat-
egies for its better handling®. This complication represents a higher
disease burden and additional costs to the healthcare system>®. Pa-
tients are susceptible to inadequate management, risk of limb am-
putation, concomitant infections, and ulcers. These events increase
the morbidity and mortality of those who suffer from this disease’,
resulting in high readmission rates and longer length of hospital
stay®.

There are few published studies in the provinces of Peru associating
this complication with length of hospital stay. Thus, the objective of
our study was to estimate the association between length of hospital
stay and having diabetic foot among patients with type 2 diabetes
admitted to three hospitals in Cusco (Peru) during 2016.

Methods

Design and population

We conducted an analytical cross-sectional study involving second-
ary data analysis of a previously published study’, in inpatients be-
tween 1 January to 31 December 2016 with diagnosis of type 2 di-
abetes in three third-level regional reference hospitals in the city of
Cusco, Peru: “Adolfo Guevara Velasco” National Hospital (estab-
lishment that belongs to the social security -EsSalud- and receives
monthly contributions from its policy holders as opposed to other
healthcare establishments in Cusco); Regional Hospital of Cusco;
and “Antonio Lorena” Hospital, both hospitals of the Peruvian
Ministry of Health (providing services mainly to people with inte-
grated health insurance). It is important to study this population
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because Cusco is one of the main cities in the Andes of southern
Peru where local patients as well as those referred from other An-
dean, and even Jungle, cities are treated. The entire data found in
census sampling was used.

Selection of participants

We included all patients diagnosed with type 2 diabetes hospitalized
in the internal medicine service in any of the hospitals above men-
tioned during 2016. They were then included in two groups: i) with
diagnosis of diabetic foot, and ii) with other diagnoses different to
the diabetic foot. Patients admitted only to be subjected to diagnos-
tic or therapeutic procedures (renal biopsy, peritoneal dialysis cath-
eter placement, pulses with corticoids) were excluded.

Study variables

To determine if a patient suffered from type 2 diabetes, we used the
American Diabetes Association criteria. A physician, a doctor of in-
ternal medicine or an endocrinologist confirmed the disease. This
diagnosis could be done in emergency or outpatient clinic'®. The
variable of interest was having diabetic foot, which was determined
with the medical diagnosis recorded in the medical chart. The length
of hospital stay was considered based on the number of hospitaliza-
tion days (days in bed from admission to discharge). In addition, we
included socio-educational variables: sex, age and education level,
and clinical variables: length of time diagnosed with type 2 diabetes,
and history of hypertension. We considered these variables because
of their greatest relation to diabetic foot. As this was a secondary
analysis of data, we could not access other variables that could have
been involved in the main association.

Data analysis

The primary database was reviewed’, and all variables described for
this study were then selected. Data was then entered into a database
in Microsoft Excel (version for Windows 2013), where information
was organized. At this stage, the data quality control was performed.

To analyze the data, we used the statistical program Stata v.11.1
(StataCorp LP, College Station, TX, USA). We made a descriptive
analysis of categorical variables using absolute and relative frequen-
cies. To describe numerical variables, the median and the interquar-
tile range were used according to the previous assessment of normal-
ity assumption using the Shapiro Wilk test. A bivariate analysis was
applied to compare the groups of patients with and without diabetic
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foot (using the Chi square test for categorical variables and the rank
sum test for quantitative variables) to determine if there were differ-
ences.

Analytical statistics were generated using the variable “hospitaliza-
tion days” according to the variable of interest “having diabetic
foot”. For this, we calculated the correlation coefficients and p-val-
ues by using generalized linear models with Gaussian family and
identity link function (this is because the main variable was quanti-
tative — number of hospitalization days). P - values < 0.05 were con-
sidered statistically significant.

Ethics

The primary study which database was used was reviewed and ap-
proved by the Ethics and Research Committee of the hospitals
where this research was conducted: Red Asistencial (Healthcare Net-
work) de EsSalud, Cusco (N° 016-CI-GRACU-ESSALUD-2017),
“Antonio Lorena” Hospital of Cusco (N° 03-2017-UDPH-HAL-
C), and Regional Hospital of Cusco (N° 029-2017-HRC-DE). In
addition, we followed the recommendations and guidelines for
Good Clinical Practice for Medical Research involving human sub-
jects. We removed names from databases after collecting infor-
mation from every patient. An anonymous list was used for the anal-
ysis.

Results

Of the 153 patients, 13.7% (21) of inpatients were diagnosed with
diabetic foot; 16.7% of male patients had diabetic foot. The median
age of patients with diabetic foot was 61 years (interquartile range
56 to 68), and 16.1% of patients suffered from hypertension and
diabetic foot. The median length of time with diabetes, 13 years,
was higher among patients with diabetic foot (interquartile range 7
to 20). Hospitals of the Ministry of Health: Regional (27.5%) and
“Antonio Lorena” (11.5%) had the greatest number of patients with
diabetic foot in comparison with “Adolfo Guevara Velasco” Hospi-

tal (2.0%) (Table 1).
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Table 1. Characteristics of patients with type 2 diabetes according to their
diagnosis of diabetic foot.

Having diabetic foot n (%)

Variables P-value*
Yes No

Sex

Male 11 (16.7) 55 (83.3) 0.357

Female 10 (11.5) 77 (88.5)

Age (years)*™* 61 (56 to 68) 67 (54 to 80) 0.117

Length of time with type 2 13 (7 to 20) 6(2to013) 0.009

diabetes

History of hypertension

Yes 9 (16.1) 47 (83.9) 0.522

No 12 (12.4) 85 (87.6)

Education level

Illiterate 2 (16.7) 10 (83.3) 0.298

Elementary 4(7.3) 51(92.7)

Secondary 11 (19.6) 45 (80.4)

University 4(13.3) 26 (86.7)

Hospital

Regional 14 (27.5) 37 (72.6) 0.001

“Antonio Lorena” 6(11.5) 46 (88.5)

“Adolfo Guevara Velasco” 1(2.0) 49 (98.0)

**P-value obtained with Chi square test (categorical variables) and rank sum test
(quantitative variables). **The descriptive values show the median and interquar-
tile ranges. Source: Records of inpatients with type 2 diabetes in Cusco, Peru [9]

The median number of hospitalization days among those with
diabetic foot was 20 days (interquartile range: 14 to 31 days). For
those without diabetic foot, the median was 9 days (interquartile
range: 5 to 14 days) (Figure 1).

Figure 1. Number of hospitalization days of patients with type 2 diabetes
having and not having diabetic foot.

40

© 30

10

Number o hospitalization days
20

L

Not having diabetic foot
excludes outside values

Having diabetic foot

Source: Records of inpatients with type 2 diabetes in Cusco, Peru’

The average number of hospitalization days was 32 days. We found
a significant association between having diabetic foot and the num-
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ber of hospitalization days (17.0 days longer; 95% confidence inter-
val: 5.7 to 28.3 days; p = 0.003); adjusted for six variables. Also, the
number of hospitalization days for those who had a history of hy-
pertension was higher (9.6 days longer, 95% confidence interval: 2.2
to 17.1 days; p = 0.011), and those at “Antonio Lorena” Hospital
had a shorter length of hospital stay (9.6 days shorter, 95% confi-
dence interval: 18.4 to -0.8 days; p = 0.032) (Table 2).

Table 2. Multivariate analysis of hospitalization days of patients with type
2 diabetes having and not having diabetic foot.

Hospitalization days*

Variabl Adjusted 95% confi-  P-val-
ariables .
coeffi- dence in- ues

cients tervals
Diabetic foot
Yes 17.0 5.7 t0 28.3 0.003
No Category for comparison
Sex
Male Category for comparison
Female -0.2 -8.1t07.7 0.957
Age (years)* -0.1 -041t00.1 0.397
Length of time with type 2 di- -0.4 -0.9 10 0.2 0.183
abetes
History of hypertension
Yes 9.6 2.2t017.1 0.011
No Category for comparison

Education level

Iliterate Category for comparison
Elementary -8.1 -22.0t05.8 0.254
Secondary -8.1 -22.7t0 6.7  0.280
University -5.7 -22.0 o 0.494
10.6

Hospital

Regional Category for comparison

“Antonio Lorena” -9.6 -184t0-0.8 0.032
“Adolfo Guevara Velasco” -3.3 -13.7t07.0  0.527

*The association statistics were obtained with the statistical test of generalized
linear models, with the use of the Gaussian family and identity link function.
Source: Records of inpatients with type 2 diabetes in Cusco, Peru [9]

Discussion

According to the main finding of our research, there is a significant
statistical difference in the length of hospital stay between patients
with and without diabetic foot. Two systematic reviews conducted
by the International Working Group on the Diabetic Foot confirm
11,12

this finding

study in Singapore reported that the average length of hospital stays

of patients with amputations due to diabetic foot was 6.5 times
longer (53 days) than that of non-surgically treated diabetic pa-
tients'?. In addition, a study in Korea reported that the average
length of hospital stay was prolonged (37 days) for surgical drainage
of ulcers®, and another study reported that wound severity is associ-
ated to a length of hospital stay longer than 5 weeks'*.

These studies confirm that treatment of diabetic foot involves a pro-
longed length of hospital stay. Therefore, it is considered a public
health issue as it results in greater time and cost for a complication
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that can be preventable with proper education and monitoring. On
the contrary, a study in the United States of America reported that
the average length of hospital stay for this type of patients was 6 to
7 days in 2005-2010". This may be due to the characteristics of the
population itself, and better healthcare systems in the United States.

Another important finding was that the length of hospital stay was
also associated with having hypertension, a concomitant disease
closely linked to type 2 diabetes. According to a recent report in dif-
ferent Peruvian cities, hypertension is associated with type 2 diabe-
tes, especially when it comes to drug treatment of both diseases. This
report showing that there is an important number of patients who
suffer from both diseases and do not receive proper treatment'®. This
has also been reported in hospitals in developed countries’, where
it has been shown that both diseases coexist in a great number of
patients'®". There are reports of this association in countries such
as China®®, where more than half of the patients with hypertension
had also type 2 diabetes, which may be due to endothelial dysfunc-

tions present in acute hyperglycemia*"**.

A study in Mexico reported an association of 47% between diabetes
and hypertension®. Being a country with a similar context to ours,
it shows the need to increase the efforts to prevent and treat non-
transmissible chronic diseases in our population. As several studies
state, and as shown by the Latin American consensus on hyperten-
sion in patients with type 2 diabetes and metabolic syndrome, these
are the new epidemics of the 21st century®.

The length of hospital stay was shorter in a hospital of the Ministry
of Health (“Antonio Lorena”). This may be due to a lower severity
of the disease of admitted patients or to a poorer management of this
disease, which may show that a timely and proper management
could greatly influence the outcome of many diseases*’. We believe
that it is important to promote primary prevention, especially if
there are several reports in our setting showing that several groups
of the economically active population are starting to have metabolic

25-27

disorders®?, and that this may result in them being the new pa-

tients with chronic illnesses within some years.

A limitation of this study was information bias. Because this is a
secondary data analysis, we couldn’t obtain additional information
that could be used to adjust the association. However, most of the
variables used were important for this association. In addition, we
assessed different socio-economic populations (patients from hospi-
tals of the Ministry of Health and the social security) of a province
in Peru. A statistical limitation was using the variable of hospitaliza-
tion days in its raw form when this should be normalized to be used
with the identity link function. However, when trying to normalize
it (logarithmic power), only tenths and hundredths of their values
of association changed when performing the same analysis for all the
variables. Thus, we decided not to normalize this variable, so it could
be more easily interpreted (even though that would improve its use
with the link function and residues). On the other hand, it is im-
portant to highlight that some confidence intervals were wide (for
those having diabetic foot and hypertension). This may be due to a
strong association between these variables and the hospitalization
days, and due to the small sample size.
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Conclusions

We concluded that in the study population there is a significant as-
sociation between a longer length of hospital stay in Type 2 diabetic
mellitus patients and having diabetic foot. In addition, that the
number of hospitalization days was also associated to suffering from
hypertension, and the population admitted to one of the hospitals
under study.

We believe that Peruvian institutions engaged in health promotion
and prevention should lead initiatives that promote better health
styles, timely detection, and proper treatment of populations in risk
of suffering these diseases as well as the development of financial
investigations to determine health costs of this disease in our con-

text?829,
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