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I Abstract
Introduction. Scabies is a contagious parasitic disease, a skin infestation caused by Scaroptes scabieri, tiny mites that burrow
under the skin. Outbreaks of scabies can be difficult to control and require the implementation of appropriate control
programme.
Objective. The purpose of the study was to analyze the epidemiology of scabies in north-east Poland, considering socio-
economic and selected climatic factors.
Materials and method. The analysis was based on data reports (n=26,362) obtained from the Polish National Health
Fund (NFZ) for the period 2007-2014. Monthly climate data were collected from the Institute of Meteorology and Water
Management/National Research Institute (IMGW-PIB) in Warsaw, including data on temperature and relative humidity.
Additionally, the influence of socio-economic factors on the prevalence of scabies was analyzed. Data on population size,
medical staff, and unemployment rate were obtained from the Central Statistical Office (GUS) in Warsaw, and analyzed
using SPSS Statistics 24.0 programme.
Results. The age group of 10-19 years showed the highest infestation rates. Seasonality of scabies was demonstrated. The
highest numbers of cases were reported during the autumn and winter months. There was a significant negative correlation
(rho=-0.499; p<0.001) between air temperature and the incidence of scabies, and a positive correlation (r=0.532; p<0.001)
between relative humidity and the number of cases reported. A rise in the unemployment rate also caused an increase in
the scabies incidence rate (r=0.294; p<0.001).
Conclusions. The results suggest that an improvement of socio-economic conditions may contribute to a reduction in the
number of scabies infections. The possibility should be considered of monitoring the parameters, such as air temperature

and humidity, particularly when scabies outbreaks occur.
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INTRODUCTION

Scabies is a global disease caused by Sarcoptes scabiei. It is a
cosmopolitan obligatory human skin parasite [1]. Each year
about 300 million cases are reported worldwide [2]. However,
a lack of uniform reporting system of the disease makes it
difficult to assess the scale of the problem. Epidemiological
data are based on various data sources, comprising national
reporting systems, military databases or institutional
settings, such as schools, hospitals or care facilities [3]. In
2013, scabies was placed on the list of Neglected Tropical
Diseases by the World Health Organization (WHO) [4], and
in 2011 the International Alliance for the Control of Scabies
(IACS) was formed, bringing together professionals from
across the globe [5].

Although the disease affects all social classes, some
groups, such as children, the elderly, immunocompromised
individuals, the residents of care facilities or overcrowded
populations with low socio-economic status, are particularly

Address for correspondence: Joanna Korycinska, Department of Medical Biology,
Faculty of Health Sciences, University of Warmia and Mazury (UWM), Olsztyn, Poland
joanna.korycinska@uwm.edu.pl

Received: 20.03.2019; accepted: 08.05.2019; first published: 11.06.2019

atrisk of becoming infected [3]. A classic symptom of scabies
is intense pruritus, becoming particularly intense at night.
Depending on the stage of the disease and inflammatory
response, the clinical symptoms may vary [6]. Diagnostically
relevant lesions are those with a typical irregular tunnel, a few
millimeters to a few centimeters long, formed by the female
mite [7, 8]. The infection spreads through direct contact
with an infected person or indirectly through fomites.
Transmission can also occur during sexual contacts with an
infected individual [9]. Due to the high infectivity of scabies,
itis essential that all family members undergo treatment, as
will all other people having direct contact with an infected
person. Otherwise, the scabies-infected individuals, while
not yet showing the symptoms of the disease, may still infect
people in their immediate surroundings [6].

In the research conducted to-date, too little attention
has been paid to analysis of the distribution of scabies
incidence, and in particular to the seasonal dynamics of
scabies occurrence with reference to air temperature and
humidity. Laboratory tests indicate that high relative air
humidity coupled with low temperature results in a longer
survival time of scabies [10, 11]. The key element in the
transmission of the disease is the ability of scabies to survive
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and retain infectivity in the external environment, outside
the host body.

To-date, only one paper has been published containing a
more detailed epidemiological analysis of scabies, covering
the years 1990-1998 in the Swigtokrzyskie Region of Poland
[12]. Other papers have dealt with selected aspects of human
populations, containing analysis of scabies prevalence in
Lower Silesian Region [13] and the Polish cities of Katowice
[14] and L6dzZ [15]. It should be emphasized that most of
these papers are based on epidemiological reports from
State Sanitary-Epidemiological Stations in Poland. The
implementation of the Act of 5 December 2008 on Preventing
and Fighting Infections and Infectious Diseases in Humans,
Journal of Laws, No. 234, item 1570, excluded scabies from
the list of notifiable communicable diseases which must be
registered by District Sanitary-Epidemiological Stations.

Due to the fact that no other source of data was available
which could be used to assess the scale of the problem in the
Warminsko-Mazurskie Province of north-east Poland, the
analysis was conducted on the basis of data obtained from
Warminsko-Mazurskie Branch of the National Health Fund
(NFZ) in Warsaw. As indicate in studies by other authors,
the NFZ data provide a solid basis for conducting research
[16, 17, 18]. The lack of data for the last several years on the
epidemiological situation regarding scabies dictates a need
to bring our knowledge in that respect up-to-date.

OBJECTIVES

The purpose of the study was to analyze the epidemiology
of scabies in north-east Poland, considering socio-economic
and selected climatic factors.

MATERIALS AND METHOD

Data source and collection. The analysis was based on data
reports obtained from Warminsko-Mazurski Branch of the
National Health Fund (NFZ), according to the International
Statistical Classification of Diseases and Related Health
Problems (ICD-10: B86). The research covered the period
2007-2014 in the Warminsko-Mazurskie Province. The data
included: patient number, age, gender, patient’s place of
residence (rural areas, rural commune, urban commune,
town) and the date of scabies presentation.

Selected climatic factors for 2007-2012 covering mean
monthly temperatures (in °C) and relative air humidity (in %)
were retrieved from the Institute of Meteorology and Water
Management from six weather stations: Elblag, Ketrzyn,
Olsztyn, Mikolajki, Lidzbark Warminski and Gotdap,
located in the Warminsko-Mazurskie Province (Tab. 1).
The data on population size, medical staff (nurse, doctor),
and the unemployment rate were obtained from the Central
Statistical Office (GUS) in Warsaw.

This was a retrospective study and all data submitted for
analysis were rendered anonymous. No Ethical Committee
approval was required as the study was non-invasive and
used data collected by a public institution.

Data analysis. The data collected served to determine
the number of scabies infections, considering the unit of
administrative division (town, urban commune, rural

Table 1. Average monthly meteorological factors in north-east Poland,
2007-2012

Temperature (°C) Relative humidity (%)

Month

Mean Maximum Minimum Mean Maximum Minimum
January -2.5 8.0 -10.2 87.8 94.4 79.2
February -3.5 3.6 -8.9 84.7 94.3 79.4
March 2,9 7.0 0.6 789 90.1 71.0
April 8.5 10.6 7.1 67.6 81.4 56.9
May 128 143 11.2 721 835 66.2
June 15.9 18.1 14.3 744 84.7 61,6
July 18.6 214 16,9 77.7 85.1 711
August 179 19.7 14.2 77.6 86.4 69.2
September 13.2 148 6.6 81.0 89.8 76.0
October 7.5 9.3 42 85.2 93.1 79.0
November 4.0 5.8 0.5 91.3 95.9 86.2
December -0.7 6.0 -7.7 90.5 94.7 84.1

commune, rural region). The prevalence of scabies was also
determined for nine age groups (0-9,10-19, 20-29, 30-39,
40-49, 50-59, 60-69, 70-79, >80). Based on the number of
medical consultations per one patient during the course of
the disease, an analysis of incidence was conducted regarding
patient gender and age. Time distribution of scabies incidence
was conducted which covered the entire Warminsko-
Mazurskie Province during the period 2007-2014. The date
considered was the date of the first contact of a patient with
health care. The influence of temperature and relative air
humidity on the seasonal dynamics of scabies was analyzed,
with the analysis limited to the districts where the weather
stations were located.

The influence of socio-economic factors in particular
districts, such as the number of medical staff (nurse to patient
ratio and doctor to patient ratio), as well as the unemployment
rate on the incidence of scabies was also analyzed.

Statistical analysis was performed using SPSS Statistics
24.0 computer programme. The level of statistical significance
was adopted as p<0.05. In order to assess the significance
of differences in the distribution of incidence between the
groups, contingency Tables with chi-square tests were used.

Descriptive statistics were also used in the analysis
(mean, median, standard deviation, minimum, maximum).
Spearman’s and Pearson’s correlation coefficients were used
to assess the relationship between the variables (depending on
whether they conformed to the applicability rules). Student’s
t-test and U Mann-Whitney’s test were used to compare the
groups.

RESULTS

During the period 2007-2014, a total number of 26,362 cases
of scabies were reported. The analysis did not show differences
in the prevalence between women and men (54.7% vs. 45.3%;
X?=9.263; p=0.321). The analysis did show differences which
were statistically significant in the prevalence of scabies
depending on the patient age (X?=184.09; p<0.000). The
number of cases decreased with patient age. The highest
number of infected individuals belonged to the age group 10-
19 years (25.9%; n=6817), followed by those representing the
0-9 age group (22.4%; n=5895) and those aged 20-29 (15.6%;
n=4113). Considering the units of administrative division,
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there were significant differences found in the incidence of
scabies (X?=206.30; p<0.000). The highest numbers of the
cases reported were in urban communes (38.9%; n=10,264)
and rural communes (31.5%; n=8294) (Tab. 2).

Based on the number of medical consultations per one

Table 2. Demographic characteristics of patients with scabies in north-

and September (10.0%, t=-2.256; p<0.048). The smallest
number of cases was reported in June (4.6%, t=5.465; p<0.001)
(Tab. 4).

Table 4. Seasonal trend of occurrence of scabies in north-east Poland,
2007 to 2014

Student’s t-test

No. of casesinthe  Average No. of cases

east Poland, 2007-2014 Month ) .
month in remaining months t p
isti 0y -!
Characteristics Cases (%) X2 p-Value January 2675 21534 2458 0.034"
No. of Cases 26,362 100
February 2,382 2,180.1 20969 0356
Age Group
March 2,177 2,198.1 0065  0.949
0-9 5,895 224 184.09 0.000°
April 1,927 22214 14 191
10-19 6817 259 pr 2 ’ 03 019
2029 4113 156 May 1,386 2,2706 4453 0.001
30-39 2437 02 June 1,237 2,284.1 5465  0.001°
40-49 2,305 8.7 July 1,465 2,263.4 3.958 0.003"
50-59 2,199 83 August 1694 2,426 2660 0024
60-69 1,444 55 September 2,630 2,157.5 2256 0.048
70-79 783 3.0 October 3,438 2,084.1 7738 0.001°
280 367 14 November 2,954 2,128.1 -4133  0.002°
Gender December 2,398 2,1786 -1.025 0329
Female 14,426 547 9.263 0.321 “p-Value <0.05 considered significant
Male 11,936 453
Residence The analysis also included the influence of temperature
Rural areas 3,767 143 206.30 0.000 and relative air humidity on the seasonal dynamics of the
Rural commune 8,294 315 incidence of scabies. The territory of north-east Poland lies
Urban commune 10,264 389 inamoderate climate zone. The average monthly data for the
Town 4038 153 meteorological factors from 2007-2012 are shown in Table 1.

“p-Value <0.05 considered significant; X?—Pearson chi-square test

patient during the therapy, an analysis of the course of the
disease was conducted regarding the gender of the patients.
The analysis was to determine whether the number of medical
consultations differed between men and women. Statistical
analysis showed statistically significant differences in the
number of medical consultations (p<0.001). The median
for both genders was 1, which means that at least half of
the men and women in the study attended not more than
one doctor’s appointment. The results for women ranged
from 1-13 appointments, for men there was a wider range
of results - 1-15. Men were found to have a greater number
of appointments during the treatment than women (Tab. 3).

Table 3. Number of medical consultations during treatment regarding
gender, 2007-2014

Gender Mean Median Starjndz.ard Mini-  Maxi- N U Mann-Whitney
deviation mum mum test
Female 1.42 1.00 0.839 1 13 14426
p<0.001"
Male 1.48 1.00 0.937 1 15 11936 U=83940256.500
Total 1.45 1.00 0.885 1 15 26362

“p-Value <0.05 considered significant

Analysis of the seasonal occurrence of the incidence of
scabies covered the whole territory of the Warminsko-
Mazurskie Province. Based on one sample Student’s t-test, the
analysis showed a clear seasonal pattern of scabies incidence.
The highest incidence was reported in the autumn and winter
months: October (13.0%, t=-7.738; p<0.001), November
(11.2%, t=-4.133; p<0.002), January (10.1%, t=-2.458, p<0.034)

The average monthly temperature was the highest (18.6°C)
in July and the lowest (-3.5°C) in February. The average
monthly relative air humidity ranged between 67.6-91.3%.
Correlations between the seasonal climate parameters and
scabies are shown in Table 5.

Table 5. Correlation of climate factors to scabies in north-east Poland,
2007-2012

Climate factors Correlation p-Value
Temperature (°C) -0.499° <0.001"
Relative humidity (%) 0.532° <0.001"

“p-Value <0.05 considered significant
a - Spearman Rho correlation; b- Pearson’s correlation

Analysis of correlation showed a statistically significant
negative correlation between air temperature and incidence
(rho=-0.499; p<0.001). When the mean monthly air
temperature fell, the number of cases increased. There was
also a statistically significant positive correlation between air
humidity and scabies incidence (r=0.532; p<0.001). Together
with the increasing mean monthly air humidity, the monthly
number of infections increased.

Another factor studied was the influence of particular
socio-economic factors, such as the patient to medical staff
ratio (nurses, doctors) and the unemployment rate on the
occurrence of the disease (Tab. 6). The results obtained
(r=0.294; p<0.001) for the unemployment rate show that
the increase in this variable was accompanied by an increase
in the value of the incidence rate of scabies. However, for
the relationship between medical staff to patient ratio and
the incidence rate, no correlation was found between the
variables (p>0.05).
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Table 6. Correlation of socio-economic factors to incidence rate for
scabies in north-east Poland, 2007-2014

Socio-economic factors Correlation p-Value
Medical staff-physicians -0.078* 0.345
Medical staff-nurses -0.061° 0.461
Unemployment rate (%) 0.294° <0.001"

“p-Value <0.05 considered significant
a - Spearman Rho correlation; b- Pearson’s correlation

DISCUSSION

This study and literature data show that scabies continues
to represent a health threat for society in Poland, as well as
globally. During the analyzed period in north-east Poland,
a rise in the incidence of scabies was observed. The study
indicated that the highest number of cases was reported in
urban and rural communes. In Egypt and Iran, a higher
incidence was seen in the rural communes [19, 20]. This
phenomenon may be due to the worse sanitary, hygiene and
economic conditions of the rural population. It may also be
caused by a more limited access to health care, as well as a
lower level of health education [21]. In contrast, in the United
Kingdom, more cases were reported in urban settings [22].
The current analysis shows that women tended to be affected
by scabies slightly more often (54.7%) than men (45.3%), but it
was not statistically significant. Similar results were obtained
for south-east Poland [12]. However, in Cameroon and on
the Solomon Islands there were more infections reported in
boys, while in the United Kingdom — women [23, 24, 25].

In the current study, the highest prevalence was seen in the
10-19 age group (25.9%), followed by 0-9 (22.4%) and 20-29
age groups (15.6%). In other regions of Poland and around
the world, the majority of cases were also reported in the first
three age groups [13, 20, 25]. In the countries where scabies
is an endemic disease the highest prevalence is seen in the
youngest children [26, 27]. These results seem to support the
hypothesis that infections occur more often in these groups
due to a greater degree of socialisation and more frequent
personal contact [25].

In the current study, a significant seasonality trend was
observed in the incidence of scabies. The highest number of
cases were reported in the autumn and winter months, with
atotal of 11,697 (44.4%) out of all the 26,362 cases. Likewise,
the observations of other authors confirm a higher incidence
in the cooler months [12, 20, 28, 29]. This phenomenon can
be partially explained by the fact that during the months
with lower temperatures, people tend to share small spaces
which promotes personal contacts [28]. A higher incidence
of scabies during the winter period may also be influenced
by greater sexual activity [30].

In countries of the tropical and subtropical climate zones
there are no clear seasonal variations in the incidence of
scabies, as confirmed by data from Brazil, Gambia, Malawi
and Taiwan [31, 32, 33, 34]. This phenomenon may result
from the fact that in the countries where seasonal changes
were observed the climate shows clear division into seasons,
unlike in the countries of tropical and subtropical climate
zones, where during the year there is a positive heat balance
with a slowly changing temperature gradient.

The ability of Sarcoptes scabiei to survive and retain
infectivity in the external environment, outside the body

of the host, is a crucial factor in the transmission of scabies.
Laboratory tests show that high relative air humidity in
combination with low temperature contributes to a longer
survival time of the mites outside the host body [10]. A similar
situation was observed in the presented study. A statistically
significant negative correlation was demonstrated between
the air temperature and a positive correlation between the
mean monthly relative air humidity and the number of scabies
infections. In Taiwan, these two climate parameters also had
a significant influence on the incidence of infections [34].

The relationship between socio-economic conditions
and scabies infection is complex. This study shows that
the rise in the unemployment rate was associated with a
higher incidence rate of scabies. Previous studies also show
a relationship between family income and prevalence of
the disease [12, 13, 35]. In Bangladesh, in families with low
income, activities such as washing clothes and bed linen,
bathing, and the use of soap are less frequent than in families
in a better financial situation [36]. Moreover, poor socio-
economic conditions directly affect the body nutritional
status, which may in turn result in impaired immunity, and
thus make it more difficult to fight the disease [37].

Many authors point to the fact that in economically
developed countries the lower prevalence of scabies is to a
large extent connected with making a quick and accurate
diagnosis [38]. Epidemiological outbreaks often occur in
hospital wards or care facilities, where the standards of
hygiene are high [39, 40]. In the current study, no correlation
was found between the medical staff to patient ratio and the
incidence rate. Similar results were obtained in the studies
conducted by Buczek and Edison [12, 41].

CONCLUSIONS

This study, conducted on the basis of the number of medical
consultations per one patient, shows that 70% of both men
and women attended not more than one appointment in
the course of treatment. However, the scale of the problem
is noteworthy, as is the number of appointments made. The
right diagnostics followed by optimal treatment will make
it possible to limit the financial expenditure connected with
medical consultations and treatment. Improvement in the
epidemiological situation of scabies undoubtedly depends
on the improvement of socio-economic conditions. The
possibility of monitoring parameters such as temperature and
air humidity should be considered, particularly if there are
scabies outbreaks in institutional settings, such as hospitals
or care facilities. It is also of great importance to educate
the public about the rules of hygiene and to observe hygiene
standards, as required in the case of diagnosing scabies.
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