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Background: Acute respiratory tract infections are among the leading causes of child morbidity and mortality worldwide. Although
the diagnosis of acute respiratory tract infections requires simple outpatient medical techniques and care, it is still misdiagnosed among
primary care physicians, leading to delayed treatment and increased mortality. This study described the prevalence of common acute
respiratory tract infections and simple techniques that effectively detect and diagnose children presenting with acute respiratory
symptoms to primary healthcare physicians in remote settings.

Patients and Methods: This descriptive cross-sectional study was conducted at the pediatric outpatient clinic of a tertiary hospital in
western Uganda in April, May and June 2019. A total of 896 children aged 2-59 months attending the clinic were recruited
consecutively into the study and examined for the presence of acute respiratory infection. Participants’ sociodemographic and clinical
data were collected through history taking and clinical examination using a validated Uganda Ministry of Health Uganda outpatient
clinical checklist (FORM 5). The outcome variable was the presence of an acute upper or lower respiratory condition. Data was
analyzed using STATA version 13.0 (StataCorp, College Station, USA) and summarized using descriptive statistics.

Results: The overall period prevalence of acute respiratory tract infections among children aged 2 to 59 months was 36.9%
(36,942 per 100,000 population). Upper respiratory tract infections with a prevalence of 24.8% were more common than lower
respiratory tract infections. The most frequent upper respiratory tract infection in this setting was common cold (52%), followed by
tonsillopharyngitis (10.7%), while pneumonia (26%) was the most frequent lower respiratory tract infection.

Conclusion: Acute respiratory tract infections contribute to the high burden of disease in pediatric outpatient clinics. Simple,
affordable, and approved diagnostic clinical techniques that involve physical examination of the upper and lower respiratory systems
can precisely diagnose acute respiratory tract infections in resource-limited settings where there is no access to sophisticated diagnostic
equipment.
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Introduction

Acute respiratory tract infections (ARTIs) are responsible for almost 20% of all deaths of children aged less than 5 years
worldwide,' and together with whooping cough, ARTIs contribute more than 16% of the total under-five mortality in
sub-Saharan Africa.” There is an increasing global incidence of upper respiratory infections that now account for 42.8%
of cases from all causes and the highest incidence rate observed among those under five years (300,532.1 per 100,000

population), as described in the global burden of disease (GBD) 2019 study.? In 2019, lower and upper respiratory tract
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infections were responsible for 7.7% of the total deaths among under-five children in Uganda.” Acute respiratory
infections classified into upper and lower respiratory tract infections (RTIs) can occur in any part of the respiratory
system, from the middle ear to the nose to the lungs.* The common upper ARTIs include acute rhinopharyngitis
(common cold), sinusitis, ear infections, acute pharyngitis or tonsillopharyngitis, epiglottitis, and laryngitis, of which
ear infections and pharyngitis cause more severe complications (deafness and acute rheumatic fever, respectively), and
the common lower RTIs in children are pneumonia and bronchiolitis."*>

The diagnosis of respiratory tract infections is a challenge since no single test can isolate all potential pathogens, and all
diagnostic tests are associated with limitations.*® During the UNICEF/WHO Meeting on Child Survival Survey-based
Indicators, it was recommended to define acute respiratory infection based on mothers’ perceptions of a child who has
a cough, is breathing faster than usual with short, quick breaths, or is having difficulty breathing, excluding children who
had only a blocked nose." This definition is an envelope of many acute respiratory diseases, as the majority of children will
always present with acute respiratory symptoms, yet treatment prescription will differ according to the specific disease.

Highly specific and sensitive tests such as culture and sensitivity, direct immunofluorescence test, complement
fixation, serology, and antigen detection to isolate the causative organisms® are very expensive and not available at
most primary healthcare centers in developing countries. In such settings where laboratory diagnosis is not possible,
history taking and physical examination of the respiratory system, if well conducted, can identify and diagnose children
suffering from acute respiratory infections yet guide proper treatment.

The Integrated Management of Childhood Illness guidelines’ is a chart booklet used in the World Health Organization
health regions to assist primary health workers in making precise diagnoses for common childhood illnesses, including
acute respiratory infections. However, this booklet is not comprehensive enough, and the definitions of some ARIs are
not specific; hence, it is a challenge for clinicians to assign specific treatments. This hospital-based study described the
outpatient clinical diagnostic approaches and prevalence of commonly missed acute respiratory tract infections among
children presenting with acute respiratory symptoms to the primary healthcare physician in a resource-limited setting.

Materials and Methods
Study Design and Setting

This was a descriptive cross-sectional study at Kampala International University Teaching Hospital (KIU-TH), a general
hospital located in Western Uganda from April to June 2019. KIU-TH is a private not-for-profit tertiary hospital in the
Greater Bushenyi District, western Uganda providing tertiary services in pediatric, maternity, surgery, and general
medicine. The study was conducted in the outpatient clinic of the Pediatric Department.

Sample Size Determination and Sampling Procedure
A total of 896 children aged 2—59 months who attended outpatient clinics during the study period were recruited. The
children presenting to the physician with at least one of the acute respiratory symptoms, including running nose, cough,
fast breathing, and difficulty breathing, were suspected of having a respiratory infection, and a complete physical
respiratory examination was conducted.

We excluded children with clinical features of acute aspiration, near drowning, acute foreign body aspiration/
inhalation, and asthma as causes of acute respiratory distress in the children (see Figure 1).

Study Variables, Tools, and Data Collection Procedure

Screening of the participants for eligibility was performed by a trained licensed nurse, and all screened children were seen

and examined by two independent pediatricians who made the diagnosis of acute respiratory tract infections (ARTIs).
The outcome variable was a child diagnosed with ARTI whose respiratory tract symptoms had not lasted more than

14 days expressed as prevalence. These were classified into upper and lower respiratory tract infections based on the

anatomic classification of respiratory diseases.®’ Independent variables included child demographics, such as age, sex,

residence status, nutritional status, and religion of the mother.
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Children aged 2 to 59 months
attending pediatric outpatient
clinic (n=896)

Children presenting with acute
respiratory symptoms (n=336)

Excluded 5 children
¥ diagnosed with
Acute Asthma

Children diagnosed with at
least one acute respiratory
infection (n=331)

Figure | Inclusion and exclusion of study participants.

The Ministry of Health Uganda validated outpatient clinical checklist (FORM 5) was used to capture parental/child’s
demographic information, presenting complaints (focusing on respiratory symptoms) and physical examination findings for
every child. History of presenting complaints was validated through physical respiratory examination by the attending
pediatrician, and chest radiographs (X-rays) were performed for children who were found to have abnormal breath sounds,
including crackles, wheezing, and bronchial breathings on auscultation, to confirm lower respiratory infections.

We examined the throat for features of tonsillitis and/or pharyngitis, performed an ear exam through otoscopy to
diagnose and confirm otitis media, counted the number of chest movements to approximate the respiratory rate, and
performed chest auscultation (with Litman® stethoscope) for any added sounds to examine for the possibility of
pneumonia and bronchiolitis. Chest X-rays were performed for all children suspected to have pneumonia or bronchiolitis
ruling out asthma (see Table 1).

Data Analysis

Data were arranged, coded, and entered into the computer using EXCEL 2016 and then imported to STATA version 13.0
(StataCorp, College Station, USA) for analysis. Descriptive statistical analysis was performed to determine the frequencies and
proportions of different respiratory infections. Period prevalence was calculated by dividing the number of children diagnosed
with a respiratory infection by the total number of children seen in the outpatient clinic in the study period (3 months).

Outpatient Diagnostic Approaches and Definitions of Acute Respiratory Infections
The diagnosis of Acute Respiratory Infections was based on clinical history and physical chest examination of the
children presenting with acute respiratory symptoms.”'* In addition, chest radiography, visual inspection of the throat,
and otoscopic examination of the ears in children are suspected to have pneumonia and/or bronchiolitis, tonsillophar-
yngitis, and acute otitis media, respectively.*”*'""'> This is described in Table 1.

Results

Social Demographic Data

A total of 896 children aged 2 to 59 months attending the pediatric outpatient clinic were recruited into the study with an
average age of 22.7 months. Three hundred thirty-six (336) children presented with acute respiratory tract symptoms
such as cough, nasal discharge, and noisy or fast breathing, the majority of whom were males (53.3%) aged 24 to 59
months (51.8%) of rural residences (54.2%), whose parents/caretakers had attained primary level of education (42%).
This is shown in Table 2.
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Table | Outpatient Diagnostic Criteria for Common Acute Respiratory Infections

Respiratory Disease Outpatient Diagnostic Criteria

Acute otitis media A child with any otoscopic findings including; red, inflamed, bulging, and opaque or perforated tympanic membrane
with or without a discharge.” Children with obvious ear pus discharge (suppurative otitis media) never needed

otoscopy to confirm otitis media. This is common in the chronic form of otitis media.

Asthma (*excluded from Asthma diagnosis was made based on the Global Initiative for Asthma (GINA) guidelines 20192 in any child with;

the study) History

® Wheezing/coughing with exercise, laughing in the absence of respiratory infection, occurring more at night or in
the morning

® History of other allergic diseases for example eczema, allergic rhinitis, asthma in the first degree relative or
allergen sensitization

Exclusions

® We excluded the symptom of “chest tightness” because young children are not able to express this symptom
objectively

® Measure of peak flow and/or spirometry because children under five years cannot perform these tests

appropriately

Bronchiolitis Bronchiolitis was defined as the first episode of wheezing in a child less than 24 months of age, presenting with at

least one of the signs and symptoms of cough, running nose and/or difficulty breathing, and respiratory distress.”'°

Chest radiography (X-ray) findings of hyperinflation ruled out pneumonia.

Common cold This was defined as the presence of a cough, nasal discharge, +/- fever, no signs of pneumonia or severe pneumonia,

bronchiolitis, and no stridor when a child is calm.”

Pneumonia Pneumonia was defined as the presence of cough, difficulty breathing, chest indrawing, or fast breathing (tachypnea)’ and
a positive chest X-ray. Positive chest radiographic findings suggestive of pneumonia included one of the following:
infiltrates, consolidation, pleural effusion, and empyema.'' Pneumonia diagnosis was also considered for children who
only met the World Health Organization clinical criteria for pneumonia (that is presence of cough or difficulty in breathing

plus chest indrawing or fast breathing)” with a negative chest X-ray and no other focus identified.

Tonsillopharyngitis This is defined as the inflammation of the tonsils and pharynx diagnosed and the diagnosis was made if a child had

a history of odynophagia and dysphagia, sore throat, drooling of saliva, and difficulty swallowing and confirmed
through visual inspection of the tonsils and pharynx for redness, inflammation, petechiae/vesicles/pus discharge.*”'?
Physical findings like petechiae, vesicles, and pus discharge that are only present in bacterial tonsillopharyngitis were

used to distinguish bacterial from viral forms of tonsillopharyngitis.*'2

Pertussis-like syndrome | This was diagnosed in any child that presented with paroxysmal coughing lasting 7 or more days which is
characterized by whooping cough with/without vomiting, subconjunctival hemorrhages, apnea, or cyanosis in a child

not immunized for DPT.”"'® Leukocytosis/lymphocytosis on complete blood count in the presence of this

presentation is pa\thognomonic.|4

Prevalence of Acute Respiratory Infections Among Children Attending the Outpatient

Pediatric Clinic

The majority of children presenting with acute respiratory symptoms, 98.5% (331/336), were diagnosed with at least one
acute respiratory infection (ARTI) by the physician. Five children presenting with acute respiratory symptoms were
diagnosed with asthma and excluded from the study.

Upper respiratory tract infections (URTIs) found in these children included the common cold, tonsillopharyngitis,
acute otitis media, and pertussis-like syndrome, while lower respiratory tract infections (LRTIs) were pneumonia and
bronchiolitis in order of decreasing frequency (see Table 3).

The overall prevalence of acute respiratory infections in this study among children aged 2 to 59 months was 36.9%
(36,942 per 100,000 population). The prevalence of URTIs was twice that of LRTIs at 24.8% (24,776.8 per 100,000
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Table 2 Socio-Demographic Characteristics
of the Study Participants

Characteristic

Frequency, n (%)

Age (months)

2-5 54 (16.1)

611 69 (20.5)

12-23 39 (11.6)

24-59 174 (51.8)
Sex

Male 179 (53.3)

Female 157 (46.7)
Residence

Urban 154 (45.8)

Rural 182 (54.2)
Parental education

No education 21 (6.3)

Primary 141 (42.0)

Secondary 99 (29.5)

Tertiary 75 (22.3)
Marital status

Married 304 (90.5)

Single 32 (9.5)
Religion

Catholic 143 (42.6)

Anglican 127 (37.8)

Muslim 32 (9.5)

Pentecostal 34 (10.1)

Table 3 Prevalence Rates and Proportions of Acute Respiratory Tract Infections by Child Age Group

Category | Diagnosis Age Category (Months), n (%) Totals Prevalence Rates
(per 100,000
2-5 6-11 12-23 24-59
Population)
Upper RTI | Acute otitis media 1(1.9) I (1.5) 2 (5.1) 9 (5.3) 13 (3.9%) 1450.9
Common cold 22 (40.7) | 41 (60.3) | 20 (51.3) | 89 (524) 172 (52%) 8035.7
Tonsillopharyngitis 2 (3.7) 2 (2.9) 5(12.8) 27 (15.9) 36 (10.7%) 4017.9
Pertussis-like syndrome | | (1.9) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.3%) 111.6
Lower RTI | Asthma* 0 (0.0) I (1.5) 0 (0.0) 4 (2.3) 5% 558
Bronchiolitis 8 (14.8) 11 (162) | 1 (26) 3(1.8) 23 (6.9%) 2567
Pneumonia 20 (37) 13 (19.1) | 11(282) | 42 (24.7) 86 (26%) 9598.2
Totals 54 (100) | 68 (100) | 39 (100) 170 (100) | 331 (100%) | 36,942

Notes: The prevalence rates were calculated by dividing the number of children diagnosed with specific respiratory disease by the total number of children
attending the clinic in the 3 months of the study period (896 children). *Asthma cases were excluded from calculating the total frequencies since it is not

a respiratory infection.
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population) and 12.2% (12,165.2 per 100,000 population) respectively. The most frequent URTI was common cold
(52%), while pneumonia (26%) was the most frequent LRTI. This is shown in Table 3.

Common cold was the most frequent condition across all age categories. Acute tonsillopharyngitis (15.9%) and otitis
media (5.3%) were found mostly among children aged 24 to 59 months. Pneumonia was mostly diagnosed among
children aged below 6 months (37%), while bronchiolitis occurred most often among children aged 6 to 11 months
(16.2%). This is shown in Table 3.

Discussion

Acute respiratory tract infections are the most common infectious diseases and one of the leading causes of mortality in
children under five.>*° In limited resource settings where invasive procedures are not possible, proper history and
clinical chest examination are paramount due to diagnostic challenges. This study described the prevalence and simple
outpatient diagnosis approaches of the most common acute respiratory tract infections (ARTIs).

Overall, 36.9% of children under five years attending the outpatient clinic at this hospital suffered an acute respiratory
tract infection. This is comparable to the findings from the systematic review that acute respiratory tract infections
(ARTIs) account for 20-40% of outpatient and 12-35% of inpatient attendance in general hospitals.'®

In this study, upper RTIs in children aged 2 to 59 months accounted for 24.8% (24,776.8 per 100,000 population) of
the total pediatric outpatient burden and constituted 67% of the total respiratory tract infections. Although we were not
able to control for the incidence-prevalence bias in this study, these findings of high prevalence in this population reflect
the increasing global incidence of upper respiratory infections that now account for 42.8% of cases from all causes and
the highest incidence rate observed among those under five years (300,532.1 per 100,000 population), as described in the
global burden of disease (GBD) 2019 study.’

Common cold accounted for 19.2% (172/896) of the total outpatient attendance and was the most frequent (52%)
acute RTI in this study. This finding is comparable to the national common cold 24.8% contribution of the total under-
five outpatient attendance only second to malaria infection according to Ministry of Health data.'” This is also consistent
with studies performed in Uganda and Cameroon, in which the common cold accounted for 49% and 54.7% of the total
children presenting with acute respiratory symptoms in outpatient clinics."®!” The common cold is the most common
respiratory infection in children living in developing countries, as most of its population is not vaccinated against the
influenza virus, the leading cause of the common cold in children.'®2°

Twenty-six percent of the children presenting with acute respiratory symptoms had pneumonia, and pneumonia was
the second most frequent ARTI, with a prevalence of 9598.2 per 100,000 population. World Health Organization data
captures all children presenting with acute respiratory symptoms as acute RTI, and this is described as “presumed
pneumonia” to reflect probable cause better and the recommended interventions.' According to this indicator, 9—10.6% of
children aged five years and younger present to health workers with acute respiratory symptoms in Uganda and hence are
considered to suffer from pneumonia.'”*' In a study conducted in Uganda at Mulago National Referral Hospital, 61.9%
of children aged under five years presenting with acute respiratory symptoms had pneumonia.'® The discrepancy between
the national prevalence and hospital studies shows how significantly indicators change with the use of the right diagnostic
criteria since the presence of respiratory symptoms in a child captures a syndrome of many other diseases and not only
pneumonia. In this study, we used history-taking and chest auscultation and added chest radiographs to distinguish
pneumonia from other lower respiratory infections, such as bronchiolitis.”*"!!

Pneumonia is the single largest infectious cause of death in children worldwide, affecting children and families
everywhere, but deaths are highest in southern Asia and sub-Saharan Africa.”? Although its diagnosis is quick and simple
through history and physical examination, it is often missed by primary healthcare physicians, and treatment is delayed.

Bronchiolitis is often misdiagnosed by primary healthcare physicians as pneumonia, as both conditions often present
with cough, fevers, and difficulty breathing,’ yet a slight line of differences exists in outpatient diagnosis and treatment.
In this study, 6.8% of the children presenting with acute respiratory symptoms had bronchiolitis, with an prevalence rate
of 2567 per 100,000 population. The Integrated Management of Childhood Illnesses guidelines’ do not clearly
distinguish bronchiolitis from pneumonia, the two life-threatening lower respiratory tract diseases in children aged
under five years. In the outpatient setting, bronchiolitis presents in a child as a first wheeze plus respiratory distress with
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a prodrome of fever, cough, congestion, and rhinorrhea.>'* It is a viral lower respiratory infection mostly caused by
respiratory syncytial virus in young infants younger than two years of age and is associated with high mortality in infants
younger than six months. Similar to pneumonia, chest examination sometimes will reveal crackles, but the presence of

a first episodic wheezing before 12 months of age is pathognomonic,”'°

and a chest radiograph (X-ray) will show signs
of hyperinflation, which is not common in pneumonic chest X-ray unless it is complicated with pneumothorax.

Tonsillopharyngitis was present in 10.7% of the children presenting with acute respiratory symptoms to the outpatient
clinic, with a prevalence of 4017.9 per 100,000 population (Table 3). This is approximately 6 times lower than the
prevalence of streptococcal pharyngitis in the data from a pooled meta-analysis of the prevalence of streptococcal
pharyngitis and streptococcal carriage presenting with a sore throat in children.'? This study recruited only children
presenting with symptoms of acute respiratory disease and probably missed asymptomatic forms of tonsillopharyngitis.
Tonsillopharyngitis is an infection of the tonsils and pharynx that often follows a common cold. In the outpatient setting,
children with bacterial tonsillopharyngitis present with a history of sore throat (school-going children), drooling of saliva
(infants) with the presence of petechiae, vesicles, or discharge compared to the viral form where the tonsils and the
pharynx merely appear red or inflamed on visual inspection.?*~**

Acute otitis media had a prevalence of 1450.9 per 100,000 population and was the 5th most common acute respiratory
infection in this population. This is similar to the prevalence in other African countries and higher than the prevalence
rates in developed countries such as Norway, England, and the United States, probably due to better pneumococcal
conjugate vaccination rates in the developed world.”> 2° Although mostly ignored and under-looked by most physicians,
acute otitis media, which is the inflammation of the structures of the middle ear, is common and associated with long-
term complications such as hearing loss when diagnosis and treatment are delayed.?®** Outpatient diagnosis is possible

through visualization of inflammation or whitish discharge in an outpatient visual inspection using an otoscope.’*°

Conclusion

This study found a high prevalence of both upper and lower acute respiratory tract infections in children under five years
of age. Diagnosis of acute respiratory tract infections using simple and affordable procedures in an outpatient clinical
setting by primary healthcare physicians is feasible through history taking and physical chest examination which involves
visual inspection, palpation, percussion and auscultation with a stethoscope, and visual inspection of the tonsils, pharynx,
and ears for all children who present with acute respiratory symptoms in the outpatient clinics. In resource-limited
settings where laboratory isolation of specific causative agents for respiratory tract infections is almost impossible, these
procedures give almost 100% certainty that the infection is present or not’ and can guide the physician to proper effective

treatment.
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