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ABSTRACT

Background & Objective: Hand, foot and mouth disease (HFMD) is a contagious disease of children, occurs primarily under
five years of age, characterized by a history of brief febrile illness and a typical skin rash over hands and feet with or without
sores in mouth, caused usually by Coxsackievirus A16 viruses. It is mainly the disease of tropical and subtropical countries
and bears a complex-relation with meteorological variables, like temperature, rainfall and relative humidity, although no study
has yet been done in Bangladesh to explain the complex relationship of the disease with these variables. This study sought to
describe the occurrence of HFMD and its association with meteorological factors in Dhaka city.

Methods:

The present cross-sectional study collected data of 231 HFMD cases from the records of the daily register of Out-patient
Department of Dhaka Shisu Hospital, Dhaka between January 2018 to December 2019. According to the study protocol a child
was identified as having HFMD who had a history of brief febrile illness accompanied by a typical skin rash with or without
mouth ulcers. Total number of cases treated monthly at OPD during the period were also recorded. Meteorological data were
provided by Bangladesh Meteorological Department, which among others, included monthly average temperature, relative
humidity and amount of rainfall. While the outcome variable was monthly number of HFMD cases, the predictive variables
were average temperature, humidity and rainfall during the study period.

Result:

Majority (85.3%) children in the present study was < 5 years old. A male preponderance was observed in the series (60%)
with male to ratio being 3:2. A clustering of HFMD cases was observed to occur between June to October when monthly
average temperature, total rainfall and humidity all were at their maximum compared to those found between November to
April. The clustering of cases was more intense in the year 2019 than that in the year 2018. During the period average monthly
temperature was 29.20C, average rainfall was 62.6% (238 mm) of the total annual precipitation and mean relative humidity
was 79%. The proportion of HFMD cases out of total cases treated during the period was 2.2% in 2018 and was 4.1% in 2019,
which in the dry season (November to April) was 0.4% and 0.5% in 2018 and 2019 respectively.

Conclusion:

The study concluded that majority of the HFMD cases occur under five years of age and boys are more likely to have the
infection than the girls. A seasonality of HFMD occurrence is observed with a higher number of cases occurring in the monsoon
season and fewer cases in the dry season. Clustering of HFMD cases occur between May to October when monthly average
temperature, total rainfall and humidity all are at peak compared to those in November to April of the year.
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INTRODUCTION: years of age characterized by sores in mouth and
rashes over hands and feet caused by viruses. Most

. L
Hand Foot and Mouth Disease (HFMD) s patients have mild symptoms, including fever and

contagious disease of children usually under five

Authors’ information:
' Dr. Mahfuza Hussain, Consultant (Dermatology), Dhaka Shisu Hospital, Dhaka.

2Dr. Md. Nurul Amin, Associate Professor (Research & Development) & Executive Editor, Ibrahim Cardiac Medical Journal, Ibrahim Cardiac
Hospital & Research Institute, Shahbag, Dhaka.

Dr. Md. Rafiqul Islam, Resident Medical Officer, Dhaka Shisu Hospital, Dhaka.
Correspondence: Dr. Mahfuza Hussain, Phone: +88001711545007 E-mail: mafihag@gmail.com

U4




Seasonal Pattern of Hand Foot and Mouth Disease in an Out-patient Clinic of a Tertiary Care Pediatric Hospital at Dhaka

rashes and herpes in the hands, feet, and mouth. A
few cases may present with meningitis, encephalitis,
pulmonary oedema, and circulatory disorders and
even die of the diseases.? Infection occurs through
direct contact or droplets, via respiratory secretions
such as saliva, sputum, and nasal discharge, contact
with blister fluid of infected individuals and from
other excretory materials of an infected person.? The
disease is primarily caused by Coxsackievirus A164
followed by enterovirus 71, though other strains of
coxsackievirus and enterovirus may also cause the
disease.®> There are reports of outbreaks in HFMD
over the past several years in the tropical and
subtropical regions of the world and the situation
may worsen in future due to climate change and
poor health care surveillance.®

Seasonal variability in incidence of HFMD is noted in
Japan’, Singapore?, Malaysia®, Taiwan'® and Chinat'!.
Outbreaks of this disease in China, Singapore,
Malaysia and Taiwan usually peak in the late spring/
early summer, along with a second small peak in late
autumn/early winter. In Japan?®? its peak is detected
during the summer months. However, in Finland
most HFMD cases were reported in autumn.!3 Peak of
HFMD incidence in children in China was from May to
July which might relate to the survival ability of
enteroviruses.!* In Vietnam HFMD increased by 7%
for 1°C increase in monthly temperature above 26°C
& 1% increase in monthly humidity above 76%.%° In
the same study, HFMD decreased by 3.1% with 1
mm increase in monthly cumulative rainfalls.

Though a study done in northern Bangladesh?®
showed May and September-October as peak season
for HFMD but meteorological variables affecting
incidence of HFMD is not known in Dhaka,
Bangladesh. This study was done to see the impact
of meteorological factors like temperature, rainfall &
humidity on the incidence of HFMD in Dhaka city.

METHODS:
Topographical feature of the study area:

The climate of Bangladesh is subtropical in the
center-north and tropical in the south, with a
pleasantly warm and sunny winter from November to
February, a short hot spring between March and May,
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and a long rainy season from June to October due to
the summer monsoon. The study was conducted in
the capital city, Dhaka, which is located in central
Bangladesh at 23°42’N 90°22'E, on the eastern
banks of the Buriganga River.

Meteorological condition of the study area:

Dhaka experiences a hot, wet and humid tropical
climate. Under the Koppen climate classification,
Dhaka has a tropical wet and dry climate. The city
has a distinct monsoonal season, with an annual
average temperature of 25°C (77°F) and monthly
means varying between 18°C (64°F) in January and
29°C (84°F) in August. Approximately 87% of the
annual average rainfall of 2,123 millimetres (83.6
inches) occurs between May and October. The
wettest month for Dhaka is July with an average of
367.9 mm of precipitation falling while the driest
month is December with 8.9 mm falling.'”
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Fig. 1: Map of Bangladesh showing Climate Elements
(Source: Climate-Bangladesh. National Encyclopedia,
Bangladesh, Available at: en.banglapedia.org)
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Fig. 2: Monthly average minimum maximum temperatures
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Fig. 3: Average relative humidity (RH) of Dhaka, Bangladesh
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Fig. 4: Monthly average rainfall in Dhaka, Bangladesh

Data collection:

The data of HFMD cases were collected from the
Out-patient Department of Dhaka Shisu Hospital, a
Tertiary Pediatric Hospital in Dhaka City over a period
of 2 years from January 2018 to December?®.
According to the study protocol (based on WHO
recommendations)*® a child was diagnosed as having
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HFMD who had a history of brief febrile illness
accompanied by a typical skin rash with or without
mouth ulcers. Once identified, a patient was treated
either at the OPD setting or was admitted In-patient,
depending on the severity of the condition. Total
number of HFMD cases were recorded monthly
during the study period from 2018 to 2019.
Meteorological data were provided by Bangladesh
Meteorological Department, under Ministry of
Defense of the Government of Bangladesh, which
among others, included monthly average temperature
(°C), relative humidity (%) and amount of rainfall
(mm). While the outcome variable was the monthly
number of HFMD cases, the predictive variables were
average temperature, humidity and rainfall during
the study period. Data were analyzed using SPSS
(Statistical Package for Social Sciences), version
25.0. The test statistics used to analyze the data
were descriptive statistics. The qualitative data were
expressed in frequency and corresponding
percentage and the quantitative data were
presented as mean and standard deviation from the
mean.

RESULT:

Age distribution of the selected study children shows
that nearly 30% of the patients were < 1 year old,
56.3% 1 - 5 years old and 14.7% 5 or > 5 years old
with median age of the patients being 1.5 = 0.2
years. Approximately 60% of the children were male
with male to female ratio being 3:2 (Table I). From
table II & III and Fig. 5, it appears that there are
clustering of HFMD cases between June to October
(rainy season) when monthly average temperature,
total rainfall and humidity all were peak compared to
those in November to April (dry season) of the year.
The clustering of cases was more intense in the year
2019 than that in the year 2018 as is evidenced from
the graph of the time distribution of the HFMD cases.
During the period average monthly temperature was
29.20C, average rainfall was 62.6% of the total
annual precipitation and mean relative humidity was
78.6%. The proportion of HFMD cases out of total
cases treated during the period was 2.2% in 2018
and was 4.1% in 2019, which in the dry season
(November to April) was 0.4% and 0.5% in 2018 and
2019 respectively.
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Table I. Distribution of children by their demographic characteristics
(n=231)

Demographics Frequency Percentage
Age* (years)
<1 67 29.0
1-5 130 56.3
>5 34 14.7
Sex
Male 137 59.3
Female 94 40.7

*Mean age = 1.5 £ 0.2 years; range = (0.42-15) years.

Table Il. Seasonal variation of HFMD cases in 2018 stratified
by month

Year Number Monthly average Monthly total Monthly average
2018 of Cases temperature ('C) rain fall (mm) relative humidity (%)
January 00 17.5 0.0 69.4
February 00 232 20.0 62.1
March 00 273 3.0 60.2
April 00 273 309.0 70.0
May 02 276 392.0 79.6
June 06 29.4 366.0 82.0
July 10 293 354.0 82.2
August 12 29.8 141.0 785
September 17 29.8 76.0 77.7
October 18 273 45.0 72.7
November 06 242 13.0 69.0
December 03 203 13.0 66.5

Hussain et al.

Table lll. Seasonal variation of HFMD cases in 2019 stratified
by month

Year Number Monthly average Monthly total ~ Monthly average
2018 of Cases temperature ('C) rain fall (mm) relative humidity (%)
January 00 20.2 1.0 60.3
February 00 22.0 115.0 63.6
March 00 26.0 39.0 62.1
April 00 283 212.0 70.2
May 00 29.8 231.0 73.6
June 04 29.9 242.0 79.4
July 14 29.3 383.0 82.7
August 26 29.9 223.0 79.4
September 53 29.1 161.0 81.0
October 36 27.6 188.0 78.6
November 12 20.2 1.0 60.3
December 02 22.0 115.0 63.6
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Fig. 5: HFMD cases presented in 2018-2019 stratified by months

Table IV. Proportional HFMD morbidity out of total morbidity in rain and dry seasons

(Total HFMD cases  Proportion of HFMD  (Total HFMD cases in

in rainy season)/ morbidity out of dry season)/
Vel (Total no. of cases total morbidity (Total no. of cases in
in rainy season) in rainyseason dry season)
2018 65/2852 2.2% 9/2006
2019 133/3218 4.1% 14/2694
DISCUSSION:

The present study is, by far, the first study
examining the relationship between climatic
variables and HFMD occurrence in Bangladesh. In
this study majority (85.3%) of children was < 5
years old with a male predominance (60%) which is
quite consistent with the findings of a large-scale
South Korean study (which incorporated 7 years
data from 2011 to 2017), where HFMD primarily

Proportion of Monthly average ~ Monthly total ~ Monthly average

HFMD morbidity out temp. (‘'C) in rainfall (mm)  relative humidity
of total morbidity rainy/dry in rainy/dry (%) in rainy/
in dry season season season dry season
0.4% 28.9/23.3 229/59.6 78.8/66.2
0.5% 29.2/23.1 238/80.5 79.1/63.3

occurred in children younger than 4 years of age with
greatest proportion of cases being found at ages 1
(39.2%) and 2 (25.7%). Our study demonstrated a
seasonal pattern of HFMD occurrence with a higher
number of cases occurring in the monsoon season
and a few cases in dry season. A recent study
conducted in Vietnam showed that the number of
HFMD cases increased during the rainy season and
the number is determined by meteorological
variables. An increased risk of HFMD was associated
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with higher average temperature (risk ratio and 95%
confidence interval: 1.06; 1.03-1.08 per 1 °C
increase), higher rainfall (1.19; 1.14-1.24 per 200
mm increase) and longer sunshine duration (1.14;
1.07-1.22 per 60 hours increase), while the risk of
HFMD was inversely associated with wind speed
(0.77; 0.73-0.81 per 1 m/s increase).'® A previous
study in Vietnam also reported consistent result.?®
However, the transmission rate of HFMD in three
provinces of China explains the complex
transmission dynamics. Meteorological factors
cannot solely explain the seasonality in HFMD
transmission in mainland China; the Chinese Spring
Festival period, population flux and (or) school terms
explain the majority of the transmission rate
seasonality of HFMD, and they act as driving forces
for HFMD transmission rate seasonality in different
time periods of the year. The Chinese Spring Festival
period dominantly caused the dramatic increase of
the HFMD transmission rate during February due to
population flux and seasonal contact rate in
population.?? Some other studies in China also did
not support the association between rainfall and
HFMD.?2223 However, the South Korean study clearly
showed that incidence of HFMD tended to increase
from May, peak between July and September, and
increase rapidly in 1- to 2-year cycles.

HFMD has seasonality. In temperate regions, the
number of patients who are infected with
enteroviruses rises in summer.?#2> In subtropical and
tropical regions, enteroviruses circulate throughout
the year and elevate during the rainy season. Pham
and associates'® found each 200 mm increase in
rainfall to be associated with a 19% increased risk of
HFMD onset. A possible explanation is that high
rainfall makes soil moist, which may facilitate viral
persistence and spreading.?»?” Although, exact
reasons for the relationship between climatic
variables and HFMD are limited, meteorological
factors like warm and moist weather could affect
occurrences of infectious disease via survival and
transmission of pathogens in the environment.
Besides, population activities and behavior changes
in different seasons may cause children vulnerable to
acquire the infection.?82°
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Pathophysiology of enteroviruses was found to be
affected by temperature, humidity and surface of
fomites.3® Studies from Hong Kong Special
Administrative Region SAR (China) and Japan
revealed similar findings: a positive association
between average temperature and number of HFMD
cases.®31-33 High temperatures could increase the
growth of enteroviruses and also interfere with its
inactivation.?”3* In agreement with some previous
studies that humidity is associated with
HFMD,22253335 the current study also observed an
increasing trend of HFMD cases in the monsoon
season when average relative humidity remains at
its highest (79%).

Some studies included another climatic variable
‘sunshine hours’ and showed that HFMD cases
increased with the increase of sunshine hours.3637
Pham?®® showed that the risk of HFMD increased by
14% per 60 hours of increase in sunshine duration.
However, another study showed a negative
correlation between sunshine duration and HFMD
infection.3® As the present study did not included this
variable, we cannot make any comment on the effect
of this variable on the incidence of HFMD in different
seasons of the year. Before concluding the findings of
the study, the following limitations deserve mention.

Limitations:

1. HFMD epidemics have been shown to occur in two-
to three-year cycles,?” and the two-year period in our
study does seem to be adequate to identify the cycle
of enteroviruses and the effects of climate change on
HFMD. It would be useful to conduct a longer study
and conduct time series analysis to detect the
natural cycle of HFMD outbreaks in this region.

2. Besides, recorded database might be
underestimated. There may be other pediatricians in
the same hospital who might have treated HFMD
cases but had not been recorded.

3. In addition, HFMD patients with mild self-limiting
or unclear symptoms might not have been diagnosed
as HFMD cases.

CONCLUSION:

The study concluded that majority of the HFMD cases
occur under five years of age and boys are more
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prone to acquire the infection than the girls. A
seasonal pattern of HFMD occurrence is evident with
a higher number of cases occurring in the monsoon
season and a few cases in dry season. Clustering of
HFMD cases occur between June to October when
monthly average temperature, total rainfall and
humidity all are at their peak compared to those in
the dry season of the year. A large-scale, multicenter
study, with inclusion of other meteorological
variables and human behavioral factors, is
recommended to study seasonality and transmission
dynamics of HFMD in Bangladesh.
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