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B A C K G R O U N D & A I M S

Diabe� c foot problems are s� ll a leading cause for major amputa� on. Eff ec� ve 
therapy of diabe� c foot problems includes the preven� on of foot ulcera� ons 
via customised diabe� c footwear that reduces the mechanical stress by re-
distribu� ng pressure to the plantar � ssue. Adherence to the customised dia-
be� c footwear is crucial for a preven� ve eff ect regarding serious diabe� c foot 
problems. However, adherence data o� en rely on self-report or cover rather 
short � me spans. The aim of this study was to objec� vely assess the course of 
pa� ents’ adherence with a temperature sensor. In addi� on, possible gender 
eff ects on adherence were analysed.

M E T H O D S

Temperature sensors were incorporated into the specialized insoles of 26 pa-
� ents with type-2-diabetes and diabe� c foot syndrome without impairing the 
performance of the insole. Every 15 minutes, the sensor stored the current 
temperature. 

In a preceding pilot study, the cut-off  value for the op� mal temperature was 
determined that diff eren� ates between wearing and not wearing footwear. 
For this purpose, a ROC analysis was conducted that compared the tempera-
ture with the wearing � me accurately noted in a logbook. 

• An area under the curve of .996 (p<.0001) was achieved (Figure 1): 
Wearing � me of the customised diabe� c insoles can be adequately 
monitored via temperature measurement.

• A cut-off  value of 25° Celsius was determined (Figure 2) that achieved a 
sensi� vity (SN) of 95.3%, a specifi city (SP) of 99.8%, a posi� ve predic� -
ve value of 98.7%, and a nega� ve predic� ve value of 99.2%.

Per pa� ent, wearing � me and the percentage of days the shoe was never worn 
(temperature never exceeded 24.9 °C) were calculated. Observa� on � me for 
each pa� ent was divided into quar� les to analyse the course of adherence via 
repeated measures ANOVA with gender as between factor.

R E S U L T S

• Sample characteris� cs are shown in Table 1. Pa� ents had a mean age of 
67 years with a mean diabetes dura� on of 10 years. 

• On average, data from 133.5 days per pa� ent could be analysed. 

• Over the course of the study, pa� ents wore their diabe� c footwear 
(temperature > 25°C) on 4.2 ± 3.6 h/day. On 51% of days, pa� ents did 
not wear their diabe� c footwear at all (Table 2). 

• Analysing the wearing � me per day for the quar� les (Figure 3) indica-
ted a diff erent course of adherence for men and women

o Mens‘ wearing � me per day constantly increased over � me
o Women showed a decrease in wearing � me with a slight in-

crease in the fourth quar� le
o However, the � me*gender interac� on failed to reach signifi -

cance

• There was a signifi cant � me*gender interac� on (F(3,63) = 3.810, p = 
.014) for the number of days the footwear was never worn (Figure 4).

o Early adherence was similar between men and women
o Men showed a signifi cant increase of adherence as the per-

centage of days they have never worn their shoes substan� -
ally dropped

o Women showed a con� nuous decrease of adherence as the 
percentage of days they have never worn their shoes cons-
tantly increased

C O N C L U S I O N

There was a substan� al gender eff ect on adherence in high-risk pa� ents with 
diabe� c foot syndrome. Men and women showed a comparable early adhe-
rence but women had more problems with late adherence as they were more 
and more unwilling to wear their footwear. Especially for women, the preven-
� ve eff ect of the insoles can be doubted and specifi c interven� onal measures 
should be employed. 

In general, feedback of the temperature sensors could be used to � mely de-
tect problems with adherence in order to enhance it.

Figure 1: ROC curve for the diagnos� c performance of the temperature 
measurement

Figure 2: Distribu� on of the frequency of temperatures when footwear was worn 
vs. not worn

Figure 3: Course of wearing � me for men and women (mean ± standard error). 
Adjusted for age and observed number of days.

Figure 4: Percentage of days on which the shoes were never worn over the course 
of the study (mean ± standard error). Adjusted for age and observed num-
ber of days.
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