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Abstract
Background: Lower respiratory tract infections are the leading cause of death in children globally and are transmitted by inhaling airborne droplets. The study demonstrated the prevalence of lower respiratory tract infections in
children admitted to the Women and Children Hospital Bannu from February through November 2019. The crosssectional study was conducted by obtaining indoor data from the official record maintained in the children’s wards.
Results: Males accounted for 649 (61.6%) and females 405 (38.4%) cases out of 1054 cases of the disease. Age group
of ≤ 6 months showed 36.2% prevalence, followed by > 6 m ≤ 1 y (25.6%), > 1 y ≤ 2 y (17.1%), > 2 y ≤ 5 y (14.3%), >
5 ≤ 10 y (6.0%), and > 10 y ≤ 15 y (0.8%). Pediatric patients of age ≤ 2 y and ≤ 5 y contributed 78.9% and 93.3% to
overall disease, respectively. The disease was at its peak in February (17.9%) while lowest in May (5.5%). The age group
(≤ 6 m) was the dominant group in all months except August when replaced by the age group (> 6 m ≤ 1 y). The
disease revealed higher prevalence during February-April and October-November.
Conclusions: Different age groups showed variation in the prevalence of the disease with an age group of ≤ 5 y
contributing the largest share and seasonal peaks in the disease occurred. The present findings help in adopting strategies for effective control of the disease in different age groups of the children for their peak season.
Keywords: Lower respiratory tract infections, Children, Bannu, Age group, Prevalence
Background
Lower respiratory tract infections (LRTIs) include bronchitis, bronchiolitis, lung abscess, tuberculosis, and
pneumonia [24]. Many LRTIs are viral [16, 24] and contagious, but some are bacterial in origin [21]. LRTIs are
symptomized with coughing, fatigue, tight feeling in the
chest, shortness of breath or breathlessness, weakness,
and fever [1] and are the leading cause of death among
all infections globally [15, 23]. Viral infection accounted
for up to 90% of all LRTIs infection in younger children [20]. LRTIs accounted for about 11.9 million of
young children hospitalized worldwide [9, 14] and are
an important cause of death in children of age < 2 years
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[2, 5, 8] while acute lower respiratory tract infections
(ALRIs) in children < 5 years of age [7, 13]. LRTIs contributed 6.8% of deaths in neonates, 20% of deaths in
children aged 1–12 months, and 12% of deaths in children aged 1–4 years [9, 21].
Pneumonia and bronchiolitis/bronchitis are the most
common LRTIs in children with symptoms including
coughs and an increased respiratory rate [6]. Pneumonia causes the alveoli in the lung to fill with fluid or pus.
Pneumonia contributed the largest share in the mortality
in the children aged < 5 years globally [11]. Bronchitis is
the swelling or inflammation of the bronchial tubes [3].
Seasonal influenza affects both the upper and lower respiratory tracts [15].
It is estimated that about 20 to 30% of all deaths of
children under 5 years of age are because of respiratory
infections in Pakistan [12, 18]. Pneumonia in children is
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the second highest contributor to childhood morbidity
and mortality in all ethnic groups in Pakistan [10]. The
present study was undertaken to determine the demographic prevalence of lower respiratory tract infections
in the children (age ≤ 15 y) of the District Bannu and
adjoining areas and is the first of its kind to deal with the
age- and sex-wise prevalence of the LRTIs in the children
in Khyber Pakhtunkhwa. The current finding will contribute to the policymakers in their future planning of
healthcare policies and in adopting preventive measures.

follows: (1) children of age ≤ 15 y and (2) children with
the sign or symptoms/infections of LRTI.

Methods

Statistical analysis

Study population and the outpatient diagnosis

Pearson’s chi-squared tests and Fisher’s exact tests (a =
0.05) were used to analyze the data, followed by pairwise
comparisons post hoc test.

The study includes those children up to 15 years of
age who visited the outpatient department (OPDs) of
Women and Children Hospital, Bannu, from February
through November 2019 and was admitted to the children’s wards. The present study reported 1054 pediatrics
patients suffered (Table 1) from lRTIs including males
649 (61.6%) and females 405 (38.4%). A child was considered to have LRTI based on the symptoms and signs
including coughing, fatigue, tight feeling in the chest,
shortness of breath or breathlessness, wheezing, weakness, and fever and was recommended to be admitted to
the children’s wards. The patients were not further diagnosed to determine the type of LRTIs such as pneumonia
or tuberculosis, and the data showed only sex- and agewise prevalence of LRTIs. The personal information of
the indoor patients was recorded in the official registers
maintained by the ward in-charge. Demographic data
(age and gender) were collected. The study protocol was
approved by the Ethical Committee of the said hospital.
The inclusion criteria for the study population were as

Collection of in‑patient data and its management

The in-patient data were collected from the official record
in the unconsolidated form of data of children’s wards. I
prepared the consolidated report for each month for the
study period and classify the data into six age groups of
children: ≤ 6 m, > 6 m ≤ 1 y, > 1 y ≤ 2 y, > 2 y ≤ 5 y, > 5 ≤
10 y, and > 10 y ≤ 15 y.

Results
Statistical analysis result

The chi-squared tests (χχ = 15.215, df = 9, p-value =
0.0852) showed gender by months was not significant. The
chi-squared tests for age by months (χ2 = 59.942, df = 36,
p-value = 0.00737) were significant. Post hoc pairwise multiple comparisons were adjusted with the Benjamini and
Hochberg [4] “BH” method with a = 0.01.
Month‑wise/seasonal‑based prevalence of lower
respiratory tract infections (LRTIs)

Out of 1054 pediatric patients who suffered from lRTIs,
649 (61.6%) were males and 405 (38.4%) were females
(Table 1), demonstrating monthly/seasonal variation in
the prevalence of the disease. Overall, the disease showed
the highest prevalence in February (17.9%) and a consistent decrease in prevalence from February through May

Table 1 Prevalence of lower respiratory tract infections (LRTIs) in children in the District Bannu in 2019
Mon

M

F

Age groups (months or years)
≤6m

>6m≤1y

>1y≤2y

>2y≤5y

> 5 ≤ 10 y

> 10 y ≤ 15 y

T

%

Feb

119

70

77

47

33

25

7

0

189a

17.9

Mar

85

59

51

45

20

19

8

1

144a

13.7

Apr

67

39

35

24

23

15

7

2

106a

10.1

May

39

19

22

20

7

3

6

0

58a

5.5

Jun

42

33

35

12

3

19

5

1

75b

7.1

Jul

45

27

25

17

16

9

5

0

72a

6.8

Aug

36

28

12

19

17

11

3

2

64a

6.1

Sep

36

37

28

16

15

9

5

0

73ab

6.9

Oct

61

45

33

20

20

21

11

1

106ab

10.1

Nov

119

48

64

50

26

20

6

1

167a

15.8

Tot

649

405

382

270

180

151

63

8

1054

100

%

61.6

38.4

36.2

25.6

17.1

14.3

6.0

0.8

100

-

M for male and F for female, T for total children, m for month and y for year. Total counts for the months followed by the same small letter in column are not
significantly different (Tukey’s HSD, p = 0.05)
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(up to 5.5%). The disease indicated low prevalence during May through September: ≤ 7.1% (Table 1) because
of the increase in temperature from spring through summer. However, LRTIs once again increased from October
through November (15.8%). Therefore, the study demonstrated that autumn through spring showed a higher
prevalence of the LRTIs than the summer because of the
comparatively low temperature (Table 1).
Gender‑based prevalence of LRTIs

The male children showed a higher prevalence of overall
LRTIs than female children in all months except September of the study period (Table 1).
Age‑based prevalence of LRTIs

Age groups play an important role in the overall prevalence of the LRTIs in children as the percentage prevalence of the disease steadily decreased when age shifted
from ≤ 6 months toward > 10 y ≤ 15 y (Table 1): the age
group (≤ 6 months) showed 36.2%, while the age group
(> 10 y ≤ 15 y) showed 0.8% prevalence of LRTIs.
Age groups based month wise/seasonal comparison
of the prevalence of LRTIs

Generally, age groups showed a higher prevalence of
LRTIs from February through April and during October-November compared to during May-September (Table 1). The age group (≤ 6 m) was the dominant
group among all the age groups for all the months except
August (Table 1, Fig. 1), which demonstrated that children of age ≤ 6 m are more vulnerable to the disease than
other age groups. Age group (≤ 6 m) showed the highest prevalence of 77 cases (40.7%) in February (Table 1),
followed by November (64 cases: 38.3%) and the lowest
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prevalence in August (12 cases: 18.8%), while age group
(> 6 m ≤ 1 y) was the dominant group only in August (19
cases: 29.7%) among all the age groups (Table 1, Fig. 1)
and revealed the highest prevalence of 50 cases (29.9%) in
November (Table 1). Both the age groups (> 1 y ≤ 2 y and
> 2 y ≤ 5 y) showed the highest prevalence in February
(> 13%) and the age group (> 5 ≤ 10 y: 10.4%) in October (Table 1). Thus, the disease was more prevailed in the
early winter through late spring in children because may
be of the lower/comparatively lower temperature than
summer (Table 1).
Age group (≤ 6 m) contributed month-wise highest prevalence of LRTIs, followed by age group (> 6 m
≤ 1y), age group (> 1 y ≤ 2 y), and age group (> 2 y ≤
5 y) from February through May (except, > 2 y ≤ 5 y, in
May) and from July through September (except, ≤ 6 m,
in August) and in November (Fig. 1).

Discussion
Literature on the epidemiology of respiratory diseases
in Pakistan is not updated and not well documented
[22]. Epidemiological studies on the LRTI generally
in Pakistan and particularly in Khyber Pakhtunkhwa
are not sufficiently available, and most of these studies are related to molecular epidemiology (viral etiology). Moreover, literature on the age- and sex-wise
prevalence/demographic data of LRTIs in children
is scarce in Pakistan and is not available in Khyber
Pakhtunkhwa.
The study reported 1054 patients of LRTIs including
61.6% were males and 38.4% were female children and
revealed 61.9% prevalence of LRTIs in children aged ≤
1 year and 31.4% in aged > 1 y ≤ 5 y were supported

Fig. 1 Monthly percentage prevalence of lower respiratory tract infections (LRTIs) in children in the District Bannu in 2019
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by Munir who investigated 840 paediatric patients
(2 months up to 5 years) with ARTIs including 539
(64.2%) were male and 301 (35.8%) were female and
found 497 (59.16%) patients were of age 2 months to <
12 months and 343 (40.83%) were of age 12 months to
59 months [25].
The higher prevalence of LRTIs in males (61.6%) was
also supported by Sultana et al. [22], who reported
1008 patients with respiratory problems including 594
(58.9%) were males and 414 (41.1%) were females and
found overall 16 types of respiratory diseases in the
patients: tuberculosis accounted for 29.66%, followed
by asthma (28.08%) and chronic obstructive pulmonary disease (11.31%). The age group 51–60 years contributed the highest (21.13 %) of the patients, followed
by 41–50 years (17.66 %) and 61–70 years (14.19%),
and minimum patients (3.08 %) in the age group of
1–10 years. Children are more susceptible to influenza and other LRTIs than adults because of their less
developed immune systems, and their intense social
mixing patterns probably enhance transmission.
Mirkarimi et al. [17] found 59.4% out of 303 were
males hospitalized children including infants suffered
from LRTI (pneumonia and bronchitis were the most
common LRTIs) in Abuzar Hospital (Iran) during 1
year. Their age ranges 1 month to 15 years and found the
highest number of patients were of age < 1 year (50.8%,
n = 154).
Nizami et al. [19] found 5884 children with ARTIs
including 1097 children who had pneumonia and
severe pneumonia with 82.1/1,000 children per year
for pneumonia. They isolated Haemophilus influenzae, Streptococcus pneumoniae, and Klebsiella pneumoniae 10.9%, 3.7%, and 8.5% of oropharyngeal swabs,
respectively, and estimated the total number of cases
of pneumonia to be 213,116 per year due to H. influenzae and 71,864 per year due to S. pneumoniae in children aged < 5 years in Pakistan.
The present study contributes to adopting timely
strategies both age-wise and month-wise for effective prevention as well as control of LRTIs in children
in the study area. Furthermore, the study also helps
in the immunization of children timely and properly.
Nevertheless, the present study is limited as the study
did not describe the etiology of the LRTIs. Further
research is needed to know the causes of LRTIs (viral
or bacterial) as well as LRTIs diagnosed into different
types, i.e., bronchitis, bronchiolitis, tuberculosis, and
pneumonia, and their prevalence rate in children in
the study area.
Bottle and formula feeding is the major risk factor responsible for the 78.9% of LRTIs in infants
and babies aged ≤ 2 years in the present study. The
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unhygienic conditions of feeding children play a key
role in the spread of the disease in the study area.

Conclusions
Male children and the age group (≤ 6 months)
remained the dominant group contributed 649 (61.6%)
cases and 36.2% prevalence of lower respiratory tract
infections (LRTIs) in the District Bannu, respectively,
followed by age group > 6 m ≤ 1 y (25.6%), > 1 y ≤ 2
y (17.1%), > 2 y ≤ 5 y (14.3%), > 5 ≤ 10 y (6.0%), and >
10 y ≤ 15 y (0.8%). Children of age ≤ 5 y contributed
93.3% to the overall disease. The highest prevalence
of the LRTIs was observed in February (17.9%), while
the lowest was in May (5.5%). A gradual reduction in
the overall percentage prevalence occurred when age
shifted from ≤ 6 m toward > 10 y ≤ 15 y. All the age
groups showed a higher prevalence of the LRTIs in
children during late winter through spring and autumn
through early winter, while the age groups (≤ 6 m, >
6 m ≤ 1 y, > 1 y ≤ 2 y, > 2 y ≤ 5 y) showed a higher
prevalence from February through May (except, > 2 y
≤ 5 y, in May) and from July through September and in
November. The study helps promote health in the study
area by the adoption of preventive and control measures against LRTIs.
Recommendations

It is recommended that the mother should have (1)
proper breastfeeding up to 2 years because 78.9% of
children suffering from LRTIs are of age ≤ 2 years and
(2) should have regularly attended a child care facility
for regular checkups/immunization and treatment.
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