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Assessment of Skin Temperature by Palpation in
Leprosy Patients: Interobserver Reliability and
Correlation with Infrared Thermometry

To THE EDITOR:

In patients with neuropathic feet there is
a high risk of complications such as ulcera-
tion or neuro-osteo-arthropathy (Charcot
deformity). Pain as an early sign for this is
not perceived because of loss of sensory
function. Local hyperemia is also an early
sign. This hyperemia can be recognized as a
local or diffuse warm foot. Benbow and
Armstrong made it clear that an elevated
skin temperature is highly predictive of fu-
ture ulceration and is directly correlated
with the location of acute neuro-osteo-
arthropathy ('-?). Bergtholdt and Brand rec-
ommended temperature assessment as an
instrument in providing the patient with a
participatory role in early injury recognition
and in the rehabilitation program (**). In
these studies, skin temperatures were as-
sessed using either liquid-crystal contact
thermography or infrared dermal thermom-
etry. In the normal clinical practice, how-
ever, skin temperature is assessed by palpa-
tion. Therefore, we wanted to test the inter-
observer reliability of assessment of skin
temperature by palpation and the correla-
tion with infrared thermometry.

The study included all leprosy patients
with a neuropathic foot visiting the outpa-
tient leprosy clinic of the Amsterdam Med-
ical Center, Amsterdam, The Netherlands,
during three consecutive months in 1996.
Twenty-five patients (13 males, 12 females)
with 49 feet (one patient had a below-knee
amputation) were assessed. The mean age
was 53.3 = 14.9 years. All patients had pe-
ripheral sensory and motor function loss
and a dry skin as a result of autonomic
nerve dysfunction. The group was heteroge-
neous with respect to the complications of
their neuropathic feet: ulceration or neuro-
osteo-arthropathy.

For objective skin assessment we used
an infrared thermometer (Genius 3000A
Thermometer; Sherwood Medical Neder-
land B.V.). A special device was attached to

the top of it to obtain a constant distance of
0.5 cm between the thermometer and the
skin. Skin temperature was assessed using
the following procedure: patients were sit-
ting for 10 min in a normal chair with their
bare feet resting on a towel on the floor. (In
a previous study we determined that after
removing socks and shoes 10 min are re-
quired to get a steady state of skin tempera-
ture in neuropathic feet; unpublished obser-
vations.) Two examiners assessed skin tem-
perature by palpation using the following
scoring system: =2 (very cold), -1 (cold), 0
(normal), +1 (warm) +2 (very warm). The
precise way to do this palpation was not de-
fined, neither were the terms “warm” and
“cold.” The examiners palpated the way
they had experienced to be the best for
themselves. They scored a foot as “warm”
in comparing the different parts of the foot,
the rest of the leg and the other side, taking
into account other clinical features such as
color and presence of edema. Because of
the possibility of complications in both feet
together, we assessed absolute values of
temperature (as did Armstrong and Ben-
bow) and not the difference in temperature
between the left and right feet. The second
examiner marked the localization on the
foot, where a third examiner assessed skin
temperature by infrared thermometry. This
localization was either the place of “abnor-
mal” skin temperature or (in the case of no
differences) over the dorsal side of the me-
dial arch. Skin temperature of the hands of
the two examiners was not assessed, nor
was the temperature of the room in which
the study took place because we wanted to
imitate the normal clinical practice situation
in which temperatures of the examiner’s
skin and of the environment may vary and
are not known.

The assessment of skin temperature by
palpation by both examiners is shown in
Figure 1. In this figure the left and right feet
are taken together. Calculation of kappa
was done for both feet separately: 0.83 for
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FiG. 1. Correlation between palpated skin tem-
perature scores of the two examiners; left and right
foot are shown together.

right feet and 0.74 for left feet, which is a
high level of agreement.

Correlation palpation and infrared ther-
mometry is shown in Figure 2. Each patient
is shown by four points: two feet assessed
by two examiners. Statistical analysis with
Spearman’s rank correlation does not allow
the use of four points per person because
those four points are dependent. We, there-
fore, calculated correlation for one point for
each patient; we did this in three different
ways: a) by using the mean objective skin
temperature of the left and right feet and the
mean palpated skin temperature of the left
and right feet for the two examiners; b) for
left and right feet separately; and c) sepa-
rately for the two examiners. Spearman’s
rank correlation coefficient in all three situ-
ations was 0.82 (p <0.002), which is a sig-
nificant and good correlation. We did the
same statistical analysis for differences in
temperature between the left and right feet.
Spearman’s rank correlation coefficient be-
tween palpation and thermometry of these
differences was 0.81 (p <0.000).

The same study was done in a control
group of healthy persons without foot prob-
lems. In this group there was no agreement
(kappa for the two examiners was nega-
tive), and there was no correlation between

scores assessed by palpation and by infrared thermom-
etry. Each person is presented by four points: two feet
(except for the patient with a below-knee amputation)
and assessed by two examiners.

palpation and thermometry (Spearman’s
rank correlation coefficient was 0.36; p =
0.125). There was no difference in mean
temperature between healthy persons and
leprosy patients who were palpated as being
“normal” (leprosy group mean 29.3°C +
1.4; control group mean 28.9°C + 1.3).

Our study indicates that assessment by
palpation of neuropathic feet in leprosy pa-
tients can be done reliably when performed
by experienced clinicians. To be effective as
a preventive tool, however, palpation of skin
temperature should be performed by people
who can do so very frequently. In that case
every change in skin temperature can be fol-
lowed immediately by preventive measures.

Therefore, it should be investigated
whether palpation of skin temperature of
neuropathic feet is equally reliable when it
is done by less-experienced health workers,
members of the patient’s family and/or the
patient him/herself. The results of such an
investigation may provide a guideline for a
therapeutic program for leprosy patients in
order to prevent further complications of
their neuropathic feet.
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HIV Seroprevalence in Leprosy Patients

To THE EDITOR:

Several human immunodeficiency virus
(HIV) serological studies on contact popu-
lations living in areas with different leprosy
case-detection rates have been reported (*).
HIV infection has been shown to be
strongly associated with the development of
active tuberculosis and diseases caused by
other mycobacteria (%), but its association
with leprosy is much less clear. HIV-posi-
tive patients in the tropics do not live long
enough in states of severe immunodepres-
sion to develop infections like leprosy. This
may be due to the prolonged incubation pe-
riod of leprosy, which may be more than a
decade, and the clinical course, which may
evolve over years. In contrast, it is common
to note a reactivation of latent, virulent My-
cobacterium tuberculosis infection with its
high morbidity.

AIDS is known to be prevalent in certain
leprosy-endemic areas. Infection with HIV
leads to a profound drop in the helper
(CD4) T-lymphocyte count and function (3).
The effect of this is a lowering of resistance
to a wide range of opportunistic and other
infections. Leprosy takes a long time to de-
velop and patients may die from other
causes resulting from HIV infection before
leprosy becomes clinically apparent. The
effect of a further depression of host resis-
tance due to HIV infection has been ex-
pected to lead to a shifting of the clinical

spectrum of leprosy, downgrading toward
the lepromatous pole. Lepromatous leprosy
may make the patient more susceptible to
HIV, since leprosy also presents with a de-
pression in the cell-mediated immunity
(CMI) to M. leprae. Therefore, it is essen-
tial to detect HIV infection in areas where
leprosy is endemic for a better understand-
ing of the risk of dissemination of this my-
cobacterial disease in the community.

The present study was undertaken to find
out the prevalence of HIV-1 infection in the
leprosy population attending the Outpatient
Department (OPD) of the Central JALMA
Institute for Leprosy (CJIL), Agra, India.
The leprosy patients attending the OPD of
the CJIL were classified according to the
criteria described by Ridley and Jopling.
Every third patient who attended the OPD
from April 1989 to March 1993 was se-
lected for the study and screened for HIV
serology. The mean age of the patients was
34.5 years and ranged from 16 to 53 years.
Blood samples (5 ml each) from a total of
4025 leprosy patients have been tested for
the presence of HIV antibodies.

Sera were separated and stored at —20°C
until use. Out of the 4025 patients, 30, 141,
1888, 409, 600, 751 and 200 were classified
as indeterminate (I), tuberculoid (TT), bor-
derline tuberculoid (BT), mid-borderline
(BB), borderline lepromatous (BL), lepro-
matous (LL) and neuritic (N) leprosy, re-
spectively. Enzyme immunoassay (EIA)
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