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ABSTRACT

Background. Primary care for pediatric patients focuses on providing comprehensive, accessible, and coordinated
healthcare from the neonatal period to adolescence. The implementation and use of electronic medical records (EMR)
in pediatric primary care facilities is an efficient strategy to gather necessary information on the epidemiology of
common pediatric diseases in the Philippines.

Objectives. This study aimed to determine the frequency distribution of pediatric diseases in a rural primary healthcare
facility in the Philippines.

Methods. This cross-sectional study reviewed the EMR of all pediatric patients who consulted in a primary care
facility in Samal, Bataan from April 2019 to March 2021. Data gathered include sex, age in years, chief complaint,
diagnosis, and month of consultation. Data was summarized using descriptive statistics.

Results. A total of 14,462 pediatric consults were recorded from April 2019 to March 2021. There were slightly more

male patients (52.1%). The mean age of the patients was 6.5 years (standard deviation 5.22). The highest number of

consults came from the 1- to 4-year-old age group (41.5%). The most common chief complaints were cough (45.9%),

fever (25.5%), and colds (24.9%). The most frequent diagnoses were upper respiratory tract infections (47.4%),
followed by lower respiratory tract infections (6.9%),
and skin and soft tissue infections (5.3%). Majority of
the consults for respiratory tract infections, skin and soft
tissue infections, gastroenteritis, asthma, and dermatitis
were in the 1- to 4-year-old age group. Urinary tract
infections and otitis media or externa were recorded
more frequently in the 5- to 9-year-old age group.

Conclusions. Respiratory tract infections, followed by
skin and soft tissue infections, were the most frequently
identified diseases in children consulting a primary
care facility at a rural site in the Philippines. The most
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common chief complaints, defined as the primary reason
for seeking consult, were cough, fever, and colds. Data
was gathered through EMR review, which may aid in the
planning of programs and policies to improve primary
care service delivery.
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INTRODUCTION

Children, especially those belonging to the 1- to 4-year-
old age group, are vulnerable to infectious diseases such
as pneumonia, diarrhea, and malaria.! In the Philippines’
Department of Health (DOH) 2019 data, the leading
cause of mortality is pneumonia for children 1-4 years old,
arthropod-borne viral fevers and viral hemorrhagic fevers
for children 5-9 years old, and diseases of the nervous
system for adolescents 10-14 years old. Mortality among
infants is nearly three times higher at 3.5% compared to the
mortality among children 1-4 years, with respiratory distress
of the newborn as the leading cause.? In a prevalence study
conducted by Dorey et al. in three Asian countries in 2015,
the top three diagnoses in pediatric cases in the Philippines
from humanitarian missions conducted in four 4™ class
municipalities in Antique Province are: (1) upper respiratory
tract infection, (2) asthma, and (3) otitis media.’ The rates
of infections may exhibit seasonal variation, with respiratory
tract infections, gastroenteritis, measles, dengue fever and
leptospirosis demonstrating increased incidence during the
rainy season in tropical countries.*®

Primary care for pediatric patients focuses on providing
comprehensive, accessible, and coordinated healthcare from
the neonatal period to adolescence. Primary care should be
patient- and family-centered to meet the goal of reducing
childhood morbidity and mortality.” In several studies
conducted in North America and Asia, the common conditions
seen in pediatric primary care facilities are respiratory illnesses,
gastrointestinal diseases, and dermatologic conditions.®’
Several interventions have been proposed to improve the
quality of pediatric primary care services, including: (1)
analyzing the demographic data of the patients being catered,
(2) identifying the roles of different healthcare providers, (3)
recognizing different settings suitable for healthcare provision
such as clinics, schools or even homes, (4) utilizing appropriate
screening and diagnostic tools to come up with accurate
diagnosis, and (5) using electronic medical records (EMR).1°

Various studies have demonstrated the benefits of using
EMR in the primary care setting.!’ In a systematic review
in 2010, the use of EMRs in primary care facilities resulted
in decreased issues in legibility, improved completeness of
patient information, and increased accessibility to data.’? In
the Philippines, a study on the perceived benefits of EMR
in Tarlac Province reported improvement in encoding and
retrieval of information, faster location of patient record,
reduced average time of patient consultation, and more
accurate health data recording and reporting.’® Several
Philippine studies describing clinical profiles of patients
with specific diseases were completed in a short period of
time due to the ease in data gathering using EMR."* The
implementation and use of EMR in pediatric primary care
facilities is an efficient strategy to gather necessary information
on the epidemiology of common pediatric diseases in the

Philippines.’

'The Philippine Primary Care Studies (PPCS), a research
project which proposed to expand the primary care package
of PhilHealth, was launched in 2016 with goals to: (1)
develop the tools and essential methods in capacity building,
community preparation, use of EMR, and financing; (2)
implement the pilot primary care PhilHealth benefits; and
(3) evaluate the outcomes with the goal of improving the
primary care delivery system in the country. The studies
were conducted in 3 pilot sites, namely, an urban site in the
University of the Philippines Diliman, a rural site in Samal,
Bataan, and a remote site in Bulusan, Sorsogon. The rural
site, Samal is a 4® class municipality in Bataan. The service
delivery network comprises 14 Barangay Health Stations and
1 Rural Health Unit (RHU) that cater to an average of 150
to 200 patients per day for five days a week. As part of the
PPCS program, an EMR was established in the rural site
starting April 2019.

Data regarding the epidemiology of common illnesses
among Filipino children, particularly in rural sites, are still
lacking. Knowledge of the frequency distribution of various
pediatric health conditions is vital for the development and
implementation of relevant pediatric healthcare programs,
training of healthcare providers, and proper allocation of
funds for equipment and medication. The objectives of this
study were: (1) to determine the most common pediatric
disease conditions among patients consulting in a primary
healthcare center of a 4™ class municipality in the Philippines;
(2) to determine the most common chief complaints of
pediatric patients, and the frequency distribution of diseases
per month of the year; and (3) to demonstrate how the EMR
can be used to gather relevant epidemiologic data in a rural
primary care facility.

METHODS

Study Design and Population

'This is a cross-sectional study using data from the EMR
of a primary care facility in the rural site of the PPCS. All
pediatric patients less than 19 years old who sought consult
in any of the Barangay Health Stations or RHUs in Samal,
Bataan from April 2019 to March 2021 were included in
this study.

Data Collection, Encoding, and Processing

Data from each pediatric consult was encoded real time
in the EMR by the healthcare workers. Data was extracted
from the EMR by the PPCS data management team and
encoded into Microsoft Excel per consult. In case of missing
data, this was to be encoded as “not reported”. The filter
function of Microsoft Excel was utilized to extract the data,
which included sex, age in years, chief complaint as reported
by the caregiver, diagnosis, and month of consultation. Age
was further subdivided in stages defined by the National
Institute of Child Health and Human Development.’” For

consults with multiple chief complaints, all symptoms listed
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were counted. Diagnoses were grouped into categories using
the classification developed by Alessandrini et al. for acute
medical problems.®

Data Analysis

Data extracted from the EMR were presented using
descriptive statistics, specifically frequency and percentage.
Microsoft Excel was used to analyze the data and create line

graphs.

Ethical Considerations

'This study was done as one of the performance indicators
of health outcomes covered by the PPCS. The PPCS was
reviewed and approved by the University of the Philippines
Manila Research Ethics Board (UPMREB) under study
protocol code UPMREB 20-15-489-01. Consults were
labeled using numbers to ensure anonymity. Data privacy
and confidentiality were assured by removing all patient
identifiers and reporting the results in aggregate form. A
password protected laptop, accessible only to the principal
investigator, was used to store data. Data will be destroyed
after two years.

RESULTS

A total of 14,462 pediatric consults was recorded from
April 2019 to March 2021 in the rural primary care facility.
There were slightly more male (52.1%) than female patients
(47.9%). The mean age of the patients was 6.5 years (standard
deviation [SD] 5.22). The highest number of consults came
from the 1- to 4-year-old age group (41.5%) followed by the

5- to 9-year-old age group (26.9%). The study participants
flow diagram is displayed in Figure 1. The age and sex
distribution of patients is shown in Table 1. There was no
missing data since the information obtained from the EMR
were all ‘required’ fields—meaning the people inputting the
data need to fill up these fields prior to closing the record.

Table 2 shows the top 10 common chief complaints
among the pediatric consults, with cough being the most
common (45.9%).

There were a total of 62 disease conditions recorded in
the EMR which were grouped into 35 categories. The top
10 categories are summarized in Table 3. The most common
disease category was upper respiratory tract infections (47.4%,
n = 6,862), which include rhinitis, pharyngitis, and tonsillitis.
'This is followed by lower respiratory tract infections (6.9%,
n = 1,010), skin and soft tissue infections (5.3%, n = 770),
gastroenteritis (3.3%, n = 481), and urinary tract infections
(2.3%, n = 334). There were 250 consults (1.7%) for general
examination, and 209 maternal care consults (1.4%). There
were only 22 consults for tuberculosis (0.2%), six for dengue
fever (0.04%), five for measles (0.03%), and three for
malnutrition (0.02%). No malaria consults were recorded.
Majority of the consults for respiratory tract infections,
skins and soft tissue infections, gastroenteritis, asthma, and
dermatitis belonged to the 1- to 4-year-old age group. Urinary
tract infections, otitis media or externa, and animal bites were
recorded more frequently in the 5- to 9-year-old age group.
All pregnant patients belonged to the 15 to <19-year-old
group, except for one 14-year-old patient.

Most upper respiratory tract infections were recorded
from September to November 2019, while lower respiratory

14,462 pediatric consults

! + +

] +

1,328 6,001 3,876
infants preschool age

1,913 early 1,344 mid to late
adolescence adolescence

school age

Figure 1. Study participants flow diagram.

Table 1. Age and Sex Distribution of Pediatric Consults from April 2019 to

Table 2. Top 10 Most Common Chief Complaints

March 2021 of Pediatric Consults
Age Group Male Female VA Chief complaint VA
Infancy (O to <1 year) 773 555 1,328 (9.1) 1. Cough 6,638 (45.9)
Toddler - Preschool age (1 to 4 years) 3,183 2,818 6,001 (41.5) 2. Fever 3,694 (25.5)
School age (5 to 9 years) 2069 15807  3.876(269) 3. Colds 3,600 (24.9)
Early adol 10to 14 976 937 1,913 (13.2 4. Sore throat 583 (4.0)
arly adolescence (10 to 14 years) , (13.2) 5 Rash 444.(3.1)
Mid to Late adolescence (15 to <19 years) 537 807 1,344 (9.3) 6. Diarrhea 437 (3.0)
Total 7,538 6,924 14,462 (100) 7. Wound 357 (2.5)
8. Vomiting 320(2.2)
9. Ear pain/discharge 314 (2.2)
10. Dyspnea 209 (1.4)
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Table 3. List of the Top 10 ICD Codes Registered for Pediatric Consults and Age Distribution

0-<1 year

Diseases and ICD codes
(Infancy)

1-4 years
(Toddler -
Preschool)

10-14 15-<19 years
years (Early (Mid-Late
Adolescence) Adolescence)

5-9 years
(School Age)

n (%)

1. Upper Respiratory Tract Infections (rhinitis, 733 3,339 1,525 898 367 6,862 (47 .4)
pharyngitis, tonsillitis) [JOO, JO3, JO6]

2. Lower Respiratory Tract Infections (Pneumonia, 114 572 219 69 36 1,010 (6.9)
Bronchitis) [J16, 17, J18]

3. Skin and soft tissue infections (abscess, furuncles, 68 360 206 99 37 770 (5.3)
carbuncles, cellulitis, impetigo) [LO1, LO2]

4. Gastroenteritis (amebiasis, giardiasis) [K52] 86 257 92 27 19 481 (3.3)

5. Urinary Tract Infection [N39] 7 82 109 74 62 334 (2.3)

6. General Examination [Z00] 34 71 57 43 45 250(1.7)

7. Asthma [J45] 25 94 57 43 19 238 (1.6)

8. Maternal care in pregnancy [026] 0 0 1 208 209 (1.4)

9. Otitis Media/Externa [H60, H65, H66] 5 53 60 24 21 163 (1.1)

10. Dermatitis (atopic, diaper, contact, irritant, 31 68 33 20 5 157 (1.0)

seborrheic) [L20, L22, L23, L24, L25]
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Figure 2. Distribution of upper and lower respiratory tract infection cases from April 2019 to March 2021.

tract infections demonstrated slight increases from September
to October 2019 and in February 2020 as seen in Figure 2.
The highest number of skin and soft tissue infections was
recorded from June to July 2019, while the highest number

of gastroenteritis cases was seen in February 2020 (Figure 3).
DISCUSSION

This study showed that most of the pediatric consults
were from the 1- to 4-year-old age group; there was an
almost equal distribution among males and females. The most
common chief complaints, defined as the primary reason for
seeking consult, were cough, fever, and colds. Majority of the

diseases were respiratory tract infections followed by skin
and soft tissue infections.

These findings are consistent with results of other
local and international studies.**! In a study by Whitburn
et al. conducted in several primary care sites in the United
Kingdom, respiratory symptoms such as cough was the
most common parent-reported symptom in pre-school
children, followed by trauma, skin, and gastrointestinal
complaints.”® Despite the common occurrence of respiratory
and gastrointestinal symptoms in children, it is worthwhile to
note that parents still opt to seek medical advice in a primary
care facility for further management. These results suggest
that future programs should focus on health education on
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Figure 3. Distribution of skin and soft tissue infection, gastroenteritis, urinary tract infection and general examination cases from

April 2019 to March 2021.

these symptoms, particularly the initial management by
caregivers, and the warning signs to watch out for which
would warrant further medical intervention.

'This study included the diagnosis of “general examination”
to emphasize that not all patients brought for consultation
are sick children. According to the American Academy of
Pediatrics, well-child visits should be scheduled at least every
two months during infancy and every year thereafter to: (1)
receive the scheduled immunizations, (2) track growth and
development, and (3) raise any developmental or behavioral
concerns that can be addressed in a timely manner.”!

In this study, 482 consults (3.3%) were follow-up consults
where patients did not have any new symptoms. Although
“follow-up” was not listed in the top 10 most common chief
complaints for consults, this finding is worth noting since
studies in high income countries such as United Kingdom
and Saudi Arabia do not report “follow-up” as a common
reason for consult. In contrast, “follow-up” was one of the
top complaints in pediatric consults in a primary care facility
in Iran, a low-to-middle income country (LMIC) like the
Philippines.!?**23
to include “follow-up” as an outcome to be reported in future
studies in order to determine the rate at which patients
are reassessed after initial consult and intervention by a
primary care provider. The study by Liberman et al. showed
a low follow-up rate of 23.6% within seven days in pediatric
patients with respiratory symptoms seen in primary care

facilities in Washington DC.%*

'This finding suggests that it is important

Another notable finding is that prenatal care was
included in the top 10 conditions for pediatric consult in
this study. Pregnant pediatric patients belonged to the 15-
to <19-year-old group, except for one 14-year-old patient.
'This is reflective of our country’s latest statistics on teenage
pregnancy that majority can be found in the late adolescent
stage.”® There is a high adolescent fertility rate in the
Philippines at 55 births per 1000 women belonging in the
15-19 age group.® In fact, the Philippines has been reported
to rank second in terms of teenage pregnancy rate in East
Asia and Pacific.” Adolescent pregnancy has several negative
effects on the overall well-being of pregnant teenagers.”
'This study demonstrates that the frequency of prenatal care
consults should be reported in future studies, particularly in
countries with increasing number of teenage pregnancies,
since this data has implications on other reportable health
outcomes such as maternal and neonatal morbidity and
mortality. It is also interesting to note that studies conducted
in high income countries do not report prenatal consults in
primary care facilities, which may be attributed to the fact
that they have separate clinics for pregnant patients. In
contrast, the birthing clinic in Samal, Bataan is in the RHU
itself; hence, prenatal care is included in the consults.

Respiratory tract infections, gastroenteritis, asthma, and
otitis media were the common pediatric diseases seen in this
study, similar with other local and international studies."?
Respiratory tract infections and gastroenteritis remain in the
top five causes of mortality in the under 5 age group in the

Philippines in 2019.2 Despite several programs by the DOH
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to increase vaccination rates among children, the prevalence
of communicable and vaccine-preventable diseases continue
to be high. Other risk factors for acquiring respiratory tract
infections are malnutrition, Vitamin A deficiency, and
formula feeding.”® Hence, health programs should focus
on bolstering childhood immunization and improving the
nutritional status of children in order to prevent these diseases.

Despite the Philippines being endemic for tuberculosis,
there were only 22 consults for tuberculosis. Similarly,
this study only recorded a few consults for dengue fever,
measles, and malnutrition, and no consult for malaria. This is
consistent with the epidemiology of diseases in our country:
dengue fever cases are highest in the National Capital Region
(NCR); measles outbreaks were recorded in Regions 9 and
11 in 2017 and in NCR last 2018; malaria is now present
in only eight provinces with the most number of cases seen
is in Palawan, while Bataan has been declared as a malaria-
free province.?!

Majority of the diseases, such as respiratory tract
infections, skin and soft tissue infections, gastroenteritis,
asthma, and dermatitis, was seen in the 1- to 4-year age group,
consistent with data from the United Nations Children's
Fund (UNICEF).! Urinary tract infections (UTI), otitis
media or externa, and animal bites, on the other hand, were
recorded more frequently in the 5- to 9-year-old age group.
Animal bites are more common in the school age group
since children have increased mobility rendering them at
higher risk for animal bites. School-based programs may be
instituted for the prevention of these diseases. Emphasis on
accident avoidance can be done in every well-child visit from
birth to adolescence.

The frequency distribution of cases per month showed
a decline in consults starting March 2020, eventually having
zero consults for April 2020 due to the COVID-19 pandemic.
Upper respiratory tract infections peaked during the months
of September to October, which coincides with the rainy
season and colder temperatures in the Philippines. Similarly,
lower respiratory tract infections were more frequently seen
during the months of September, October, and February.
Studies show that the seasonality of respiratory tract infections
differ per country, depending on the temperature and the
virus isolated. Some studies report that respiratory tract
infections are negatively associated with temperature, such
as those conducted in Brazil, Hawaii, India, and Malaysia.
In contrast, a positive association with temperature was
documented in studies in Hong Kong, Mexico, Singapore,
and Vietnam.*

Skin and soft tissue infections were more frequently seen
in the months of June and July 2019, which is the beginning
of the rainy season in the Philippines. This is in contrast with
the studies from USA and Poland where staphylococcal skin
infections were highest during summer seasons.*> However,
the lack of data for the summer months in the year 2020
due to the COVID-19 pandemic may have contributed to
this difference.

This study made use of the EMR as the source of
data. Researches that use data from EMRs are increasingly
common. The advantage of using the EMR in the rural
primary care facility is that data is encoded real time for every
consult, and is readily available for processing, analysis, and
interpretation. The chief complaints were recorded in the
EMR verbatim, removing the possibility of misinterpretation
by the primary care provider. However, some chief complaints
were misspelled which may have led to some being missed
during data processing. The diagnoses were encoded
using ICD codes, making data extraction more accurate,
standardized, and efficient.?*

'This main limitation of this study is that data comes from
only one primary care site in Samal, Bataan. The findings
of this study may not be applicable for other primary care
facilities. Moreover, results of this study are dependent on the
accuracy of reporting and documentation in the EMR. Social
factors and other potential confounding variables that affect
the frequency distribution of pediatric conditions were not
recorded in the EMR; hence, these could not be accounted
for by the study. Lastly, categorization of the consults as
initial or follow-up consults was not included in the EMR;
thus, the number of consults reported in this study do not
equate to the number of patient cases for the disease.

POLICY IMPLICATIONS

Implications on Health Programs

As communicable diseases continue to be the most
common reason for seeking primary care consults for pediatric
patients, policies and programs should focus on preventing
infections. These include strengthening and adding more
vaccines in the expanded program on immunization, and
improvement in hygiene practices. The importance of regular
well-child visits should also be emphasized among parents
and caregivers. Furthermore, programs to reduce the incidence
of teenage pregnancy should be strengthened.

Implications on Data Management and Research

This study demonstrates that EMRs can be used to
gather epidemiologic data in the local setting. Aside from
documenting the most frequent pediatric conditions,
other potential areas of research include prognosis studies,
evaluation of risk factors for harm, quality of care studies,
and studies on adherence of primary care services to national
and international guidelines. EMRs facilitate the efficient
and timely conduct of relevant epidemiologic studies needed
locally and internationally. Standardized implementation
and use of EMRs in primary care facilities may facilitate
acquisition of important data to guide national health
policies. Improvement of the EMR to include recording of
data on social factors and categorization of consults as initial
or follow-up consults may help improve data management
and research.
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CONCLUSION

This study showed that children 1-4 years old comprised
the majority of consults in a primary care facility. These children
remain vulnerable to infections, particularly respiratory,
skin and soft tissues, and gastrointestinal infections. Other
common illnesses include asthma, urinary tract infections,
otitis media/externa, and dermatitis. Well-child and maternal
care visits are also common in the pediatric population as seen
in this study. Data was gathered through EMR review, which
may aid in the planning of programs and policies to improve
primary care service delivery.
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