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Abstract

Objective: The aim of this study is to investigate the comfort burden of 
hospitalized children admitted with influenza-like symptoms.

Material and Methods: We prospectively followed patients with 
influenza-like symptoms between December 2015 and April 2016 in our 
tertiary care hospital within the Global Influenza Hospital Surveillance 
Network®. The influenza polymerase chain reaction (PCR) was studied in 
the nasopharyngeal swab specimens taken from the participants, and 
the comfort burden of influenza on patients with or without influenza 
infection was evaluated.

Results: A total of 132 children with symptoms of influenza infection 
presented to the Hacettepe University İhsan Doğramacı Children’s 
Hospital between December 2015 and April 2016 included in our study, 
and of these, the influenza virus was detected in 15 (11.3%), whose 
median age was 2.3 years (minimum-maximum: 35 days-12.3 years), 
while no influenza virus was detected in 117 patients. The median age 
of these patients was 2.2 years (minimum-maximum: 22 days-17.8 years). 
Similar findings were found in both groups in terms of hospitalization 
duration, school absenteeism, family night sleep disorder and parental 
work loss.

Özet

Giriş: Çalışmanın amacı, hastanemize influenza benzeri bulgularla 
gelen ve yatırılarak tedavi edilen çocuk hastaların konfor yüklerinin 
saptanmasıdır.

Gereç ve Yöntemler: Çalışmamızı, Aralık 2015 ve Nisan 2016 tarihleri 
arasında Global Influenza Hospital Surveillance Network® dahilinde pros-
pektif olarak gerçekleştirildi. İnfluenza benzeri bulgular ile hastanemize 
yatırılan çocuk hastalar çalışmaya dahil edildi. Alınan nazofarengeal sü-
rüntü örneklerinde, influenza polimeraz zincir reaksiyonu (PCR) çalışıldı. 
İnfluenza pozitifliği saptanan ve saptanmayan hastalar konfor yükleri 
açısından değerlendirildi.

Bulgular: Çalışmaya; Aralık 2015 ve Nisan 2016 tarihleri arasında influ-
enza enfeksiyonu semptomları ile hastanemize yatışı yapılan 132 çocuk 
olgu alındı. Hastaların, 15 (%11.3)’inde influenza virüsü izole edildi, bu 
hastaların ortanca yaşları 2.3 yıl (en küçük-en büyük; 35 gün-12.3 yıl), inf-
luenza saptanmayan 117 hastanın ortanca yaşı ise 2.2 yıl (en küçük-en 
büyük; 22 gün-17.8 yıl) idi. Hastanede yatış süreleri, okula devamsızlık 
süreleri, ailelerin gece uyku düzeni bozuklukları ve ebeveynlerin iş gücü 
kaybı açısından değerlendirildiğinde her iki grupta benzer farklılıklar tes-
pit edildi.
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Introduction

Influenza (flu) is a respiratory disease that is caused by the 
influenza virus. The disease can be asymptomatic, or can pres-
ent with mild symptoms, and extreme infections can lead to 
mortality. The virus may be transmitted by direct contact with 
those who are infected, through exposure to contaminated ob-
jects or via droplets. Most healthy adults can transmit the in-
fluenza virus to others one day before the onset of the disease 
to five or seven days after contracting the disease, though this 
period may be longer for children and people with weak im-
mune systems (1). The disease is characterized by sudden on-
sets of high fever, muscular aches, headache, fatigue, coughing 
without mucus, sore throat, runny nose and nasal congestion. 
Aside from the fever, these symptoms typically persist for a 
week, while fevers often reach subfebrile levels after the sec-
ond or third day (2). In a given season, it is not possible to pre-
dict the clinical severity of the disease, the onset or length of 
the influenza season, or the causative strain. For these reasons, 
the World Health Organization (WHO) recommends influenza 
monitoring within the Global Influenza Program, and publish-
es weekly epidemiological data on its website (www.who.int/
flunet) (3). 

Influenza is associated with a range of respiratory (e.g. acute 
otitis media, pneumonia and sinusitis) and non-respiratory (e.g. 
febrile convulsions, encephalitis, transverse myelitis) compli-
cations. Moreover, the disease is associated with an increased 
use of antibiotics, which creates secondary complications (4, 
5). Many countries have investigated the burden and costs of 
influenza infections, and an evaluation of such studies can help 
determine the necessary actions, vaccination and treatment 
strategies (6). The aim in this study is to reveal comfort burden 
on children admitted to our hospital with influenza-like symp-
toms during the 2015-2016 influenza season.

Materials and Methods

The study was approved by the Non-interventional Clinical 
Research Ethics Board of Hacettepe University (GO 15/766). 

The study sample included 132 patients who were admitted 
to the Hacettepe University Ihsan Dogramaci Children’s Hospi-
tal as inpatients between December 2015 and April 2016 within 
the Global Influenza Hospital Surveillance Network® (GIHSN). 

All patients were younger than 18 years of age and were Turk-
ish citizens, and all patients had influenza-like symptoms (body 
temperature of 38°C or higher, coughing and/or throat ache) 
with onset in the last seven days. Patients with a minimum hos-
pital stay of 24 hours were included in the study, while those 
staying in a nursery or kindergarten, and being discharged from 
hospital with in the last 30 days were excluded from the study. 

Nasopharyngeal swab specimens were collected from pa-
tients with influenza-like symptoms, and the presence of the 
influenza virus was detected from a polymerase-chain reaction 
(PCR).

The following parameters were recorded in the assessment 
of comfort burden: age, gender, number of individuals with in-
fluenza symptoms in the household, number of siblings going 
to school, work status of parents, whether parents were able to 
take time off work, sleep quality of children and their parents at 
night, duration of school absenteeism, and vaccination status 
of children during the 2015 season. 

The Global Influenza Hospital Surveillance Network® (GI-
HSN) is an international, active surveillance study involving hos-
pitals in many countries that monitor the geographical distri-
bution and epidemiology of influenza in consecutive influenza 
seasons. Turkey has been a partner of this network since 2005.

According to Ministry of Health of the Republic of Turkey 
sentinel influenza-like disease surveillance information for the 
2015-2016 period, disease activity started on week 49 of 2015 
and peaked in week 2 of 2016, while week 19 of 2016 was iden-
tified as the end of the influenza season (7). Based on this data, 
the period of the present study was defined as from December 
2015 to April 2016.  

SPSS version 20.0 software (SPSS, Inc., Chicago, IL, USA) was 
used for the data analysis, and median, and minimum-max-
imum values were used to summarize continuous variables, 
while frequency distributions were used to summarize categor-
ical variables. As the data mostly consisted of categorical vari-
ables, a Chi-Square test was used to compare the variables be-
tween the influenza-positive and influenza-negative patients. A 
Fisher’s Exact test was used to compare continuous variables, 
and a Mann-Whitney U test was used to compare variables 
with an abnormal distribution, and when the number of cases 
was very small. p values < 0.05 were considered statistically 
significant. 

Conclusion: Viral infections, especially influenza, are one of the leading 
causes of admission in children hospitals. Prospective studies involving 
larger patient groups are required to determine the comfort burden of 
such infections on affected individuals, families and society. 

Keywords: Influenza, comfort burden

Sonuç: Çocuk polikliniklerine başvuruların önde gelen nedenlerinden 
olan viral enfeksiyonların, özellikle de influenzanın bireylere, aileye ve 
topluma oluşturduğu konfor yükünün belirlenmesi için daha çok sayıda 
olgunun takip edildiği çalışmalara ihtiyaç vardır.

Anahtar Kelimeler:  İnfluenza, komfor yükü
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Results

As part of the GISHN, 132 children with influenza symptoms 
admitted to the Hacettepe University Ihsan Dogramaci Chil-
dren’s Hospital between December 2015 and April 2016 were 
included in the study. All patients had a minimum hospital stay 
of 24 hours.

Within the entire sample, 64 of the patients were female 
and 68 were male, and the median age was 2.2 years (mini-
mum-maximum: 22 days-17.8 years). The influenza virus was 
isolated from 15 patients (11.3%) with a median age of 2.3 years 
(minimum-maximum: 35 days-12.3 years). The median age of 
the influenza-negative patients was 2.2 years (minimum-maxi-
mum: 22 days-17.8 years), and the influenza-positive and influ-
enza-negative patients were similar in terms of age and gender 
(p= 0.62 and p= 0.90) (Table 1).

The patients were classified into two groups with respect to 
age. The influenza virus was detected in 12 of the 92 patients 
(13%) aged 5 years or younger, while among the patients older 
than 5 years, the influenza virus was detected in three of the 40 
patients (7.5%) (p= 0.5) (Figure 1). 

The highest number of patients (n= 56, 42.4%) with influ-
enza-like symptoms were admitted in January. Influenza infec-
tions were detected in 66 percent of these patients (Figure 2). 

Of the total, 57 influenza-positive patients (43%) were found 
not to have an underlying disease, while those with an underly-
ing disease were observed mostly with neurometabolic disease 
(n= 24), chronic lung disease (n= 13) and prematurity (n= 11). 
Of the total, seven influenza-positive patients (46.7%) had no 
underlying disease, and eight influenza-positive patients had 
underlying diseases, including neurometabolic disease (n= 2), 
gastrointestinal disease (n= 2), hematologic-oncologic malig-
nancy (n= 1), primary immunodeficiency (n= 1) and chronic 
renal failure (n= 1). 

Furthermore, 50 influenza-negative patients (42.7%) had no 
underlying disease, and 67 influenza-negative patients (57.3%) 
had an underlying disease. The most common conditions were 
neurometabolic disease (n= 22), chronic lung disease (n= 12) 
and prematurity (n= 11). 

Within one week prior to admission, nine of the 15 (60%) 
influenza-positive patients had an individual with influenza 
symptoms in their household, and 59 of the 117 influenza-neg-
ative patients (50.4%) had an individual with influenza symp-
toms in their household. In addition, nine influenza-positive 
patients (60%) had a sibling of school age, whereas 64 influen-
za-negative patients (54.7%) had a sibling of school age. 

Among the influenza-negative patients, the median length 
of hospital stay was eight days (minimum-maximum: 1-41 
days), and the median duration of school absenteeism was 
10 days (minimum-maximum: 2-44 days). For influenza-posi-

tive patients, the median length of hospital stay was six days 
(minimum-maximum: 2-20 days), and the median school ab-
senteeism was eight days (minimum-maximum: 2-15 days). 
There was no statistically significant difference in the length 
of stay (p= 0.34) or school absenteeism (p= 0.09) among these 
groups.

Among the influenza-positive patients, nine (60%) suffered 
nighttime sleep disturbance. Both the mothers and fathers of 
six patients had disturbed sleep at night. Only the mothers of 
four patients, and the fathers of three patients woke up at night 
for their children. Among the influenza-negative patients, 64 
(54.7%) experienced sleep disturbances at night. In 33 of the 
patients, both the mothers and the fathers experienced sleep 
disturbances at night; for 28 patients, only the mothers experi-
enced sleep disturbance at night; and for one patient, only the 
father experienced sleep disturbance at night. 

None of the mothers of influenza-positive patients were 
employed, whereas only one of the fathers was unemployed. 
During the hospital stay of the influenza-positive patients, only 
five fathers who were employed (35.7%) took leave from work. 
Among the influenza-negative patients, 100 mothers were 
unemployed, whereas only one father was unemployed. For 
the influenza-negative patients, all mothers were on leave 
from work, whereas 39 fathers were on leave from work.

None of the patients had had a seasonal flu vaccination in 
2015, and no statistically significant difference in the comfort 
burdens of influenza-positive patients and influenza-negative 
patients was noted.

An evaluation within 48 hours of admission showed that 29 
patients (22%) received empirical oseltamivir treatment, and 
influenza virus was detected in six of these patients (20.6%). 
The median length of stay was seven days (minimum-maxi-
mum: 3-15 days) for patients that received antiviral treatment, 
and five days (minimum-maximum: 2-20 days) for patients 
that did not receive antiviral treatment (p= 0.35). All patients 
received antibacterial treatment after being admitted to the 
hospital, and the antibacterial treatment was discontinued for 
only one patient who tested positive for influenza infection.

Discussion

A significant number of studies have aimed to assess the 
impact of influenza on children, although only a limited num-
ber have focused on the burden of influenza on patients, the 
family and society (5). A literature search found no previous 
studies focusing on the burden of influenza in Turkey. The cur-
rent study comprises only hospitalized children, which pre-
vents us from evaluating the actual burden of influenza. 

The influenza virus was isolated in 15 patients (11.3%) with 
influenza-like symptoms, and the median age of these pa-
tients was 2.3 years (minimum-maximum: 35 days-12.3 years). 
Consistent with our study, Center for Disease Control and Pre-
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vention (CDC) data indicates that hospitalization due to influen-
za-related complications are most commonly seen in children, 
especially those aged under 5 years (8). As young patients re-
quire care, the hospitalization of such patients with influenza 
symptoms creates a social burden on the family.

Of the influenza-negative patients, 50.4 percent had a fami-
ly member with influenza symptoms, and of the influenza-pos-
itive patients, nine of the 15 (60%) had a family member with 
influenza symptoms. The CDC recommends separating the per-

sonal items of affected individuals, such as bedrooms, towels 
and mugs, but with children it is not always possible to ensure 
these measures in a home environment (9). 

Among the influenza-positive patients, only five fathers  
(35.7%) were able to take leave from work, and all mothers 
were housewives. Of the influenza-negative patients, 17 were 
working mothers and all were on leave; while 39 fathers (33.6%) 
were on leave. Various earlier studies have shown that influenza 
is a major factor in the loss of workforce (10, 11). Esposito et 

Table 1. Demographic and clinical features of patients

Influenza-positive 
(n= 15)

Influenza-negative 
(n= 117) p

Age (median, min-max) 2.3 years (35 days-12.3 years) 2.2 years (22 days-17.8 years) 0.62

Gender, n (%)
   Female
   Male

8 (53.3) 
7 (46.7)

56 (47.9 )
61 (52.1)

0.90

 Underlying disease, n (%)
No
Yes

 Neurometabolic disease
Chronic lung disease
Prematurity
Hemato-oncological malignancy
Congenital heart disease 
Primary immunodeficiency
Chronic renal disease
Gastrointestinal disease
Rheumatic disease
Hematological disease

7 (46.7)
8 (53.3) 
2 (13.3)
1 (6.7)

0 
1 (6.7)

0
1 (6.7)
1 (6.7)

2 (13.3)
0
0

50 (42.7)
67 (57.3)
22 (18.8)
12 (10.3)
11 (9.4)
6 (5.1)
7 (6.0)
5 (4.3)
1 (0.9)
1 (0.9)
1 (0.9)
1 (0.9)

Individuals with similar complaints in 
household, n, (%)

9 (60) 59 (50.4) 0.67

Home-schooling rate 9/15 64/117 0.91

Length of stay 
(median, minimum-maximum)

6 (2-20) 8 (1-41) 0.34

Length of school absenteeism  
(median, min-max)

8 (2-15) 10 (2-44) 0.09

Number of patients with sleep 
disturbance at night

9 64 0.93

Number of patients with sleep 
disturbance at night

10 61 0.45

Number of fathers with sleep  
disturbance at night

9 34 0.68

Number of mother and fathers  
with sleep disturbance at night

6 33 0.60

Work status of fathers, n (%)
   On leave 
   Not on leave 
   Unemployed

5 (33.3)
9 (60)
1 (6.6)

39 (33.3)
77 (65.8)

1 (6.6)

1.0

Work status of mothers, n (%)
   On leave 
   Not on leave
   Unemployed 15 (100)

17 (14.5)
0

100 (85.4)

Empirical antiviral treatment, n (%) 6 (40) 23 (19.6) 0.09

Empirical antibacterial treatment, n (%) 15 (100) 117 (100)
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al., investigating the socio-economic impact of the respiratory 
syncytial virus (RSV) and the influenza virus on children and 
the household, found that the incidences of missed work days 
for mother or fathers was higher in influenza-positive cases 
(11). In the present study, almost all of the mothers, and more 
than 30 percent of the fathers, took leave from work to care 
for their children. In this regard, vaccinating children may be 
advantageous. 

Sleep deprivation affects quality of life and causes infec-
tious diseases to follow a worse progression. Sleep-wake cy-

cles are associated with infectious diseases. Given its effect on 
cytokine secretion, sleep is known to be crucial for a healthy 
immune system, and sleep deprivation is known to reduce 
the production of influenza antibodies (12,13). Bettis et al. 
reported that oseltamivir reduces the time to return to the 
pre-illness levels of sleep, and therefore, helps to decrease 
the overall burden of influenza on society (14). In the current 
study, nine patients with influenza (60%) experienced sleep 
disturbances at night, 10 mothers (71.4%) and nine fathers 
(60%) experienced sleep disturbances at night, and both the 
mothers and fathers of six patients (40%) experienced sleep 
disturbances at night. Our study indicates that influenza in-
fection results in sleeping problems in more than 50 percent 
of the families (Table 1,2).

Influenza infection is an important factor in school absen-
teeism among children. In the current study, the median school 
absenteeism was eight days (minimum-maximum: 2-15 days) 
for influenza-positive patients, and 10 days (minimum-maxi-
mum: 2-44 days) for influenza-negative patients. King et al. ex-
plored the direct and indirect effects of influenza vaccination on 
school absenteeism, and found that each 20 percent increase 
in influenza vaccination rates is associated with a 4 percent 
reduction in school absenteeism during periods of influenza 
outbreak (15). In this study, none of the patients with influenza 
was vaccinated prior to the influenza season. The CDC suggests 
that seasonal influenza vaccines represent the best method of 
protection against influenza in children, and the vaccination of 
parents and caregivers is equally important for disease man-
agement (8). As reflected in our study, influenza infections, 
when compared to the cost of vaccinations, bring about a sig-
nificant comfort burden on families and society. Raising aware-
ness among families may help increase vaccination rates, and 
childhood vaccinations should be recommended, independent 
of any underlying disease.

Prospective studies involving larger patient cohorts are re-
quired to determine the comfort burden of such infections on 
affected individuals, families and society. 
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Tablo 2.  Comparison of sleep quality between different influenza 
types

Influenza 
A-positive 

(n= 13)

Influenza 
B-positive 

(n= 2)
Number of patients with sleep 
disturbance at night

7 2

Number of mothers with sleep 
disturbance at night

8 2

Number of fathers with sleep 
disturbance at night

6 0

Number of mother and fathers 
with sleep disturbance at night

6 0

Figure 2. Distribution of polymerase chain reaction (PCR) results in 
respiratory tract samples by months.

influenza 
positive 

negative

December January February March

Figure 1. Distribution of influenza detection rates by age.

influenza positive 
Younger than 5 years

influenza negative 
Older than 5 years
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