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Socioeconomic disparities in hypertension 
medication adherence in Quezon City: 
A cross-sectional study

Jamee G. Lanag,1 Carolyn A. Lavadia,1 Daniel Royce Lee,1 Richelle Anne L. Matias,1 
Johanna Arndriella M. Mendoza,1 Marianne Claire M. Morales,1 Ina Mulingbayan,1 
Jose Ronilo Juangco, MD, MPH, FPSVI,2 Norbert Lingling D. Uy, MD, MEM, MSPH3

Abstract
Introduction  Hypertension is a major risk factor for cardiovascular diseases, with adherence to treatment 
often influenced by socioeconomic status. This study assessed adherence to hypertension medication 
among patients in Quezon City across economic classes from August to October 2023.
Methods  An analytical cross-sectional design was employed, surveying 116 hypertensive Filipinos aged 
18-64 years using the Brief Medication Questionnaire-1 (BMQ-1) and socioeconomic classifications based 
on multiples of the poverty line. 
Results  Findings revealed that 50.9% of respondents were adherent or probably adherent to treatment, 
while 49.1% exhibited low or probable low adherence. Those who are low adherent and probable low 
adherent are 1.399 times more likely to belong to the “Low Income and Below.”, though this association 
was not statistically significant.
Conclusion  Adherence to hypertension treatment among the respondents was suboptimal, particularly 
among the lower-income groups. While the association between socioeconomic status and adherence was 
not statistically significant, the findings underscore the need for interventions targeting financial barriers 
and improving healthcare accessibility. Addressing these challenges can enhance adherence levels and 
reduce the burden of hypertension and cardiovascular risks across socioeconomic strata. 

Key words: Cardiovascular diseases, hypertension, prescription drugs, medication adherence, developing 
countries
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Hypertension is one of  the leading risk factors 
for cardiovascular diseases (CVDs) which have 

been rapidly rising in low-middle-income countries 

due to lack of  awareness of  the disease and limited 
access to healthcare services.1,2 In Asia, hypertension 
presents a major burden, characterized by high 
prevalence rates coupled with low levels of  awareness, 
treatment and effective control measures.3 Effective 
management of  hypertension typically involves a 
multifaceted approach that includes pharmacological 
treatment, lifestyle modifications, and continuous 
monitoring. Central to the successful control of  
hypertension is strict adherence to prescribed 
treatment regimens; however, this adherence is 
often compromised by various factors such as 
treatment-related adverse effects, polypharmacy, 
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forgetfulness, comorbidities including depression, 
and sociodemographic influences.4 Among these 
factors, socioeconomic status significantly impacts 
patients’ ability to seek medical assistance and adhere 
to prescribed treatments.  
	 The COVID-19 pandemic has further complicated 
these dynamics, affecting not only national economies 
but also individual financial situations. Reports 
indicate that approximately 7.3 million Filipinos 
lost their jobs during the pandemic, leading to an 
unprecedented unemployment rate of  18%.5,6 This 
economic upheaval may have altered patients’ attitudes 
toward their treatment regimens and their capacity 
to adhere to prescribed hypertension management 
strategies. Given these circumstances, recent studies 
examining patient adherence to hyper tension 
medications are crucial.
	 While existing literature highlights the prevalence 
of  nonadherence among low-income patients, the 
specific influence of  economic class on treatment 
adherence remains unclear. Therefore, this study 
aimed to investigate adherence to prescribed treatment 
guidelines among hypertensive patients in Quezon 
City across different economic strata from August to 
October 2023.

Methods
The research proposal was approved by the Ethics 
Review Committee of  UERMMMCI Research 
Institute for Health Sciences (RIHS) under ERC Code: 
1464/C/2023/036. Using an analytical cross-sectional 
research design, a total of  116 hypertensive Filipinos 
aged 18-64 years old residing in Quezon City were 
surveyed from August 2023 to October 2023 to assess 
adherence to treatment of  hypertensive patients. The 
study’s inclusion criteria were as follows: participants 
had to be Filipino aged 18 to 64 years old, residing 
in Quezon City, diagnosed with Hypertension, and 
currently taking hypertensive medications. Individuals 
on hypertensive medications but were not prescribed 
by physicians were excluded in the study.  
	 The minimum sample size was determined to 
be 94 participants using the OpenEpi tool, which 
utilized data from a previous study.7  Data collection 
involved both online and in-person surveys, utilizing 
questionnaires available in Filipino. The online 
survey was disseminated through various social media 
platforms including Facebook and Instagram. 

	 Medication adherence was evaluated using the 
Brief  Medication Questionnaire-1 (BMQ-1), which 
is a self-report tool designed to screen for adherence 
and barriers to medication compliance. The socio-
demographic data collected included age, annual 
family income, financial assistance received (if  any), 
and household size. The BMQ-1 comprises a 5-item 
Regimen Screen assessing medication intake over 
the past week, a 2-item Belief  Screen evaluating 
perceptions about drug effects, and a 2-item Recall 
Screen addressing difficulties in remembering 
medication schedules. The sensitivity of  the Regimen 
and Belief  Screens ranges from 80-100% for “repeat” 
non-adherence, while the Recall Screen demonstrates 
90% sensitivity for “sporadic” non-adherence. This 
tool has shown greater sensitivity compared to existing 
measures for identifying issues related to medication 
adherence, with its original English version validated 
for hypertensive patients.8 
	 Socio-demographic data were utilized to classify 
participants into appropriate income strata based 
on multiples of  the poverty line as defined by the 
Philippine Statistics Authority (PSA). Participants 
were categorized into low-income groups and below 
or lower-middle-income groups and above. This 
dichotomization is critical as low-income individuals 
often face significant barriers to accessing proper 
healthcare.9 
	 Responses from the BMQ-1 were categorized 
into four levels of  adherence: adherence (no positive 
responses in any screening), probable adherence 
(positive response in one domain), probable low 
adherence (positive responses in two domains), and 
low adherence (positive responses across all domains). 
Similar studies have further grouped these into two 
categories: non-adherent (including probable non-
adherent and non-adherent) and adherent (including 
adherence and probable adherence).10 
	 Data analysis was performed using IBM® 
SPSS® version 29.0. Summary statistics for socio-
demographic data were presented as frequencies and 
percentages. The odds ratio was calculated to assess 
the association between hypertension medication 
adherence (dependent variable) and economic 
strata (independent variable). Statistical significance 
was determined using the chi-square test, with a 
significance threshold set at a p-value of  less than 0.05 
and a confidence interval of  95%.

Socioeconomic Disparities In Hypertension Medication Adherence
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Results
A total of  116 survey responses were received (Table 
1). The majority of  the respondents’ ages were between 
42-64 years old (81%). The income class distribution 
showed that most belonged to the poor income class 
(44.8%). Yearly income mean of  the population is Php 
832,283. With regards to the number of  medications 
that the respondents took, the majority took only 1 
kind of  medication (56.0%) (Table 1).  
	 In Table 2, the respondents were classified by 
income class by grouping “Lower Middle Class & 

Frequency Percentage 

Age 18-41 years old 22 19.0 

42-64 years old 94 81.0 

Income Class Poor 
(Php <10,481) 

52 44.8 

Low Income 
(Php 10,481 - 20,962) 

25 21.6 

Lower Middle Income 
(Php 20,962 - 41,924) 

11 9.5 

Middle Income 
(Php 41,924 - 73,367) 

7 6.0 

Upper Middle Income 
(Php 73,367 - 125,772) 

9 7.8 

Upper Income 
(Php 125,772 - 209,620) 

3 2.6 

Rich Income 
(Php >209,620) 

9 7.8 

Number of Medication 3 10 8.6 

2 41   35.3 

1 65   56.0 

Table 1. Socio-demographic characteristics of the participants

Above” and “Low Income & Below”, making up 
33.6% and 66.4% of  the respondent population 
(n = 116) respectively. Adherence based on the 
BMQ was categorized into “Adherent & Probable 
Adherent” (50.9%) and “Low Adherent & Probable 
Low Adherent” (49.1%). Majority of  those who had 
low adherence and probable low adherence to their 
hypertension medication, belonged to those of  the 
“low-income and below” income class. Based on the 
computed odds ratio, those who are low adherent and 
probable low adherent are 1.399 times more likely to 
belong to the “Low Income and Below.”

 

Adherence Based on BMQ 
Odds 
Ratio 

95% CI P-value 
Low Adherence & 

Probable Low Adherence 
Adherent & 

Possibly Adherent  

Income 
Class 

Low Income 
& Below 

40 37 

1.399 0.645 3.036 0.396 
Lower 
Middle 
Income  
& Above 

17 22 

Total Count 57 59     

 

Table 2. Odds ratio of income class to hypertension medication adherence based on BMQ 

Socioeconomic Disparities In Hypertension Medication Adherence
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Discussion 
Adherence to antihypertensive medications is a key 
component to control blood pressure levels.10 Despite 
the availability of  hypertensive treatment, suboptimal 
adherence is a well-recognized factor contributing 
to the poor control of  blood pressure.11 In 2021, the 
Philippines reportedly had a control rate of  20% with 
a reported medication adherence of  66%.12 Findings 
of  this study revealed a lower medication adherence 
at 50%. Determinants of  medication adherence 
are multifactorial, including demographics and 
socioeconomic status.12 A systematic review done 
on the effect of  COVID-19 revealed that barriers 
to medication adherence during the pandemic stem 
from fear of  infection, medication shortage, and 
financial restriction.13 Notably, one study reported 
that 57% of  its respondents identified that the 
COVID-19 pandemic posed negative impacts on their 
affordability of  medication prices.14 Understanding 
the level of  adherence in different economic classes 
will help provide insights into tailoring multifaceted 
interventions to improve adherence in a specific 
population.  
	 Prediction of  one’s health outcome is multifactorial 
and can be attributed to both medical and nonmedical 
elements. Social determinants of  health are nonmedical 
factors that influence health outcomes.15 Health may 
be influenced by the social and economic environment, 
the physical environment, and the person’s individual 
characteristics and behaviors.16 High income and 
social status are both associated with better health 
outcomes; hence, the larger the gap in wealth, the 
greater the health disparity.16 In the Philippines, the 
poverty line is calculated using food poverty metrics 
based on fixed welfare standards that are adjusted for 
price variations.17 Variations across regions reflect 
differences in living costs. The Family Income and 
Expenditure Survey (FIES) published by the PSA in 
2021 showed that 18.1% of  Filipinos had incomes 
that were not sufficient to afford minimum basic 
necessities such as food and non-food items which is 
a significant increase against the 16.7% pre-pandemic 
period (2018).18 This inflation affects both food and 
non-food items, including medications, thereby 
reducing accessibility and contributing to higher rates 
of  non-adherence.
	 The majority of  participants in this study 
represented the low-income hypertensive population. 
This aligns with findings from other studies indicating 

that individuals with low socioeconomic status have a 
higher prevalence of  hypertension.19 Their increased 
risk for low adherence may stem from limited access 
to healthcare despite numerous government programs 
aimed at reducing health inequalities and inequities.20 

Additionally, local government initiatives in Quezon 
City provide free access to monthly hypertension 
maintenance medications while requiring quarterly 
follow-ups for patients.21 Research on a population 
from Indonesia revealed that having a higher economic 
status was associated with better living standards, 
healthcare education access, and medication access.22  

Utilizing the multiples of  poverty line and BMQ-
1, findings yielded a positive association between 
income and adherence to hypertensive medications. 
Respondents who are low adherent and probable low 
adherent are 1.399 times more likely to belong to the 
“Low Income and Below”.  Other studies conducted in 
Korea and Indonesia consistently demonstrated similar 
associations that were statistically significant.7,22  The 
Philippine government through the Department of  
Health provides free medications for hypertension 
and this might have affected the results. 
	 It is also important to note that many cited studies 
were conducted pre-pandemic or during the pandemic; 
these temporal factors may contribute to findings due 
to shifts in individual income, disruptions in global 
supply chains, and resource depletion affecting routine 
healthcare access.5 Current findings mirror these 
amplifications of  healthcare burden. 
	 This study sheds light on the critical issue of  
hypertension medication adherence within varying 
socioeconomic contexts in Quezon City. Hypertension 
is a significant risk factor for cardiovascular diseases, 
and its effective management relies heavily on strict 
adherence to prescribed treatments. The COVID-19 
pandemic has profoundly impacted individual 
finances and may have further complicated medication 
adherence issues as financial constraints and economic 
disparities have grown. The economic burden resulting 
from job losses and rising prices has likely affected 
individuals’ abilities to afford medications and 
maintain treatment regimens.

Conclusion
The research found that adherence to hypertension 
medication in Quezon City was suboptimal, with 
only 50.9% of  respondents categorized as adherent or 
probably adherent. The majority of  those categorized 

Socioeconomic Disparities In Hypertension Medication Adherence



    67    VOL. 13  NO.  2   •    JULY-DECEMBER  2024    •    UERM Health Sciences Journal

as having low adherence or probable low adherence 
belonged to the low-income group, suggesting that 
socioeconomic factors may play a role in adherence 
levels. However, this association was not statistically 
significant.

Recommendation
Understanding the complex interplay between 
socioeconomic status and medication adherence 
is essential for tailoring interventions to improve 
adherence among hypertensive patients. While the 
study did not find a statistically significant association, 
it highlights the need for targeted efforts to support 
those in lower income groups, ensuring that they can 
access necessary healthcare resources and maintain 
their medication regimens.
	 Efforts to improve medication adherence in 
this population should include interventions aimed 
at alleviating the economic burden, increasing 
healthcare accessibility, and promoting awareness of  
the importance of  adhering to prescribed treatments. 
Addressing these issues can contribute to better 
hypertension control and, subsequently, reduced 
cardiovascular disease risk among individuals across 
all socioeconomic strata in Quezon City. 
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Prevalence of diffuse parenchymal lung disease 
patterns on chest x-ray and reported respiratory 
symptoms among salon hairdressers in the 
National Capital Region: an analytical cross-
sectional study

Kristine Joy V. de Leon1; Jose Ronilo Juangco, MD2

Abstract
Introduction Exposure to chemical agents in salon products, such as ammonia and formaldehyde, poses 
significant respiratory health risks for hairdressers. This study aimed to assess the prevalence of Diffuse 
Parenchymal Lung Disease Patterns (DPLD) observed in chest X-rays of hairdressers in the National 
Capital Region and to document their reported respiratory symptoms.
Methods An analytical, cross-sectional study was conducted involving 100 hairdressers who underwent 
plain chest X-ray examinations to identify any of the 12 recognized DPLD patterns. Participants also 
accomplished a self-administered questionnaire detailing their demographic information, working 
conditions, health histories and current respiratory symptoms.
Results  Thirty nine percent of participants showed DPLD patterns on chest X-rays, primarily fine reticular 
opacities (69.23%) and coarse reticular opacities (25.64%). Positive associations (RR>1) were linked to 
over five years of work, lack of PPE, daily exposure to hair iron steam, respiratory symptoms, and salon 
vapor exposure of exceeding five hours daily. Symptoms reported included shortness of breath (27%) 
and throat irritation (15%). Logistic regression confirmed a significant link between DPLD and positive 
respiratory symptoms.
Conclusion  This study highlights the risk of structural lung abnormalities and respiratory symptoms 
among hairdressers, emphasizing the need for improved workplace safety, consistent PPE use and routine 
medical screenings to reduce occupational health risks.
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Diffuse Parenchymal Lung Disease (DPLD) 
“previously called Interstitial Lung Disease, 

includes a heterogeneous group of  diseases of  the 
lung parenchyma, the alveolar spaces, the vessels, 
and the airways.”1 One of  the known causes of  
diffuse parenchymal lung disease is environmental 
and occupational exposure to mineral dust, organic 
dust and toxic gasses.2 Radiologically, DPLD has 12 
distinct patterns. Nine covers atelectasis, segmental 
and lobar opacities, multiple ill-defined opacities, 
diffuse airspace opacities, fine reticular opacities, 
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coarse reticular opacities, diffuse fine opacities, 
solitary pulmonary nodule, multiple nodules, and 
masses. Hyperlucent thorax, solitary lucent defect 
and multiple lucent defects are the three other issues.3

	 Salon hairdressers have an increased exposure to 
hair dyes, bleaching agents and hair straighteners with 
strong chemical ingredients responsible for potential 
health risks. Ammonia, commonly found among hair 
dyes to raise the pH during the coloring process, can 
cause thermal injury and alkali burns in the airway 
and lung parenchyma, which then lead to structural 
lung damage.4 Formaldehyde, another compound 
found on  salon hair straightening treatments5 can 
cause toxicity in the respiratory tract in the form of  
nasal obstruction, pulmonary edema and lung cancer.6  

Persulfates and paraphenylenediamine found in 
hair dyes increases risk of  occupational rhinitis and 
asthma due to frequent exposure to these irritants 
and allergens during hairdressers daily work.7 Chest 
radiograph findings, specifically DPLD patterns in 
hairdressers, are unknown, although a larger sample 
size would improve incidental evidence and support 
the idea that occupational exposure may pose lung 
health problems.
	 The general objective of  this study was to 
determine the prevalence of  DPLD patterns on 
chest X-ray, its reported respiratory symptoms and 
relationship between DPLD patterns with respect 
to working conditions, health history, reported 
respiratory symptoms and other possible risk factors 
present among salon hairdressers in the National 
Capital Region. 

Methods
This analytical, cross-sectional study underwent 
approval by the Ethics Review Committee of  the 
UERMMMCI Research Institute for Health Sciences 
with RIHS ERC Code 1778/C/2024/145.  A 
convenience sampling method was employed for this 
study. The participants include 1) Filipino; 2) male or 
female hairdresser; 3) at least 18 years old 4) working 
in a salon in the National Capital Region; 5) working 
for at least 1 year in the same salon; 6) with at least 4 
working days a week, 7 working hours per day. Those 
who are only offering home service and working in 
barber shops were excluded from the study. Pregnant 
and potentially pregnant individuals were excluded 
from undergoing the X-ray procedure, as determined 
through a triage questionnaire.

	 This study used convenience sampling. Filipino 
hairdressers who are at least 18 years old, have been 
working in the National Capital Region salon for at 
least one year, and working at least four days a week, 
seven hours a day were eligible. Exclusive home care 
and barbershop workers were excluded from the 
study. Pregnant and potentially pregnant people were 
excluded from the study by triage questionnaire.
	 One hundred participants were subjected to a plain 
chest X-ray procedure at posteroanterior position in 
a stationary X-ray bus with a safe dressing room. 
The radiologist who assessed the radiographs was 
provided with a checklist to determine whether any 
of  the 12 main patterns of  DPLD are present or 
absent. In addition, the participants were given a set 
of  questionnaires composed of  four (4) parts including 
demographic profile, working conditions, health 
history and current respiratory symptoms reported.
	 Results are summarized in tables to present the 
sociodemographic profile, work conditions, health 
history, reported respiratory symptoms and the presence 
or absence of  DPLD patterns. Cross-tabulations 
between DPLD patterns and the working conditions and 
health histories of  hairdressers were used to determine 
positive relationships. The statistical significance of  the 
association between variables was determined using the 
chi-square test and logistic regression.

Results
Table 1 shows the demographic profile of  the 
participants where the majority were between  25-54 
age range, mostly females (57%), single (59%) and 
completed high school (53%). 
	 Table 2 presents the working conditions of  the 
study participants. A large portion of  the participants 
work in a salon in Quezon City (42%), followed by 
Las Piñas (31%) and Caloocan City (24%). Regarding 
tenure, 40% of  hairdressers have worked in a salon 
for 10 or more years,  35% for 5 to 9 years. Hair color 
application was the most commonly performed task 
(33%), followed by hair rebonding (27%). 
	 Eighty nine percent of  participants reported 
wearing a face mask while performing procedures. 
Daily exposure to workplace irritants was prevalent, 
with 83% of  individuals exposed to chemical fumes, 
54% to air from hair dryers, and 42% to steam from 
hair irons. Furthermore, 74% of  participants are 
exposed to these irritants for five or more hours each 
day (Table 3)

Prevalence of Diffuse Parenchymal Lung Disease Patterns Among Salon Hairdressers



    71    VOL. 13  NO.  2   •    JULY-DECEMBER  2024    •    UERM Health Sciences Journal

  No. of participants, % 
(N=100) 

Age 18-24 7 (7) 

 25-34 27 (27) 

 35-44 32 (32) 

 45-54 21 (21) 

 55-64 12 (12) 

 65 and above 1 (1) 

Sex Female 57 (57) 

 Male 43 (43) 

Marital Status Single 59 (59) 

 Married 38 (38) 

 With Live-in Partner 2 (2) 

 Separated 1 (1) 

Place of Residence Within NCR 99 (99) 

 Outside NCR 1 (1) 

Educational Attainment Pre-school 0 (0) 

 Elementary 19 (19) 

 High School 53 (53) 

 College 20 (20) 

 Vocational 2 (2) 

 Postgraduate 6 (6) 

 

Table 1. Sociodemographic profile of the hairdressers

	 Table 4 presents the health history of  participants, 
specifically evaluating the presence of  risk factors 
related to having DPLD. Among the participants, 44% 
reported that they smoke cigarettes and have a history 
of  smoking equivalent to 2.5 pack years (25%) and 5 
pack years (18.2%).
	 A multi-response item is shown in Table 5 regarding 
the current respiratory symptoms among hairdressers. 
Twenty seven percent reported having shortness of  
breath at rest and while doing normal activities while 
15% reported having frequent itchy throat. 
	 Despite reported respiratory symptoms, 95% of  
participants indicated no noticeable changes in their lung 

or breathing compared to their previous state and they 
were not currently taking medications for respiratory 
conditions. Generalized symptoms reported are fatigue 
(22%) and headache (17%) (Table 6). 
	 Table 7 revealed that 39% of  participants have 
DPLD patterns on their chest X-ray with 55% 
opacities and 2% lucencies noted among participants.
	 Most common patterns identified are fine 
reticular opacities (69.23%) and coarse reticular 
opacities (25.64%) (Table 8). Most common patterns 
identified are fine reticular opacities (69.23%) and 
coarse reticular opacities (25.64%).
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  No. of participants, %  
(N=100) 

Workplace City Quezon City 42 (42) 

 Las Pinas 31 (31) 

 Caloocan City 24 (24) 

 San Juan 1 (1) 

 Valenzuela 1 (1) 

 Taguig 1 (1) 

Length of Employment ≥ 1 year 8 (8) 

 ≥ 2 years 17 (17) 

 ≥ 5 years 35 (35) 

 ≥ 10 years 40 (40) 

Most Common Procedure  Hair color 33 (33) 

Performed Rebond 27 (27) 

 Brazilian Blowout 18 (18) 

 Shampoo 12 (12) 

 Blow Dry 10 (10) 

Source of Ventilation Aircon and Fan 59 (59) 

 Air Conditioning 41 (41) 

 

Table 2. Working condition - employment

  n (%)  

*Use of  Protective Equipment  Face Mask 89 (89) 

 Gloves 47 (47) 

 Eye Glass 6 (6) 

 None 5 (5) 

*Salon Vapors Fumes from Chemicals 83 (83) 

 Steam from Hair Iron 42 (42) 

 Air from Blower 54 (54) 

Length of Exposure to < 1 hour 13 (13) 

Salon Vapors  > 1 hour 13 (13) 

 ≥ 5 hours  74 (74) 

*multi-response item 
 

Table 3. Working condition - gas exposure
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  No. of participants, %  
(N=100) 

Cigarette Smoking  Yes  44 (44) 

 No 55 (55) 

 No, Vape only 1 (1) 

Pack Years ≤ 1 7 (7) 

 1.25 - 5 31 (31) 

 ≤ 10 4 (4) 

 ≤ 20 1 (1) 

 ≤ 30 1 (1) 

 None 56 (56) 

History of Pneumonia Yes 1 (1) 

 No 99 (99) 

History of PTB Yes 1 (1) 

 No 99 (99) 

History of Connective Rheumatoid Arthritis 4 (4) 

Tissue Disorders None 96 (96) 

*Medications for the Antibiotics 6 (6) 

Last 6 months NSAIDs 10 (10) 

 Paracetamol 10 (10) 

 Steroids 1 (1) 

 Heart Medications 4 (4) 

 Chemotherapy Drugs 0 (0) 

*multi-response item 
 

Table 4. Health history

 Yes 
n (%) 

No 
n (%) 

Itchy throat 15 (15) 85 (85) 

Runny Nose 9 (9) 91 (91) 

Sneezing 9 (9) 91 (91) 

Colds 8 (8) 92 (92) 

Chest Tightness 5 (5) 95 (95) 

Sore Throat 5 (5) 95 (95) 

Dry Cough <8 weeks 5 (5) 95 (95) 

Chest Pain 3 (3) 97 (97) 

Productive Cough <8 weeks 3 (3) 97 (97) 

Shortness of Breath at Rest 3 (3)  97 (97) 

Shortness of Breath  
(Normal Activities) 

24 (24) 76 (76) 

 

Table 5. Current respiratory symptoms
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 Yes 
n (%) 

No 
n (%) 

Fatigue 22 (22) 78 (78) 

Headache 17 (17) 83 (83) 

Fever 6 (6) 94 (94) 

Weight Loss 3 (4) 97 (97) 

Change in Appetite 2 (2) 98 (98) 

Changes in Breathing 5 (5) 95 (95) 

Taking Lung Medication/s 5 (5) 95 (95) 

 

Table 6. Other symptoms (Last Two Weeks)

  No. of participants, %  
(N=100) 

DPLD Presence Present 39 (39) 

 Absent 61 (61) 

*DPLD Patterns Opacities 55 (55) 

 Lucencies 2 (2) 

*multiple patterns 
 

Table 7. Diffuse parenchymal lung disease patterns on chest X-ray

  n (%) 

DLPD Patterns Atelectasis 2 (2) 

 Segmental and Lobar Opacities 5 (5) 

 Multiple ill-defined Opacities 7 (7) 

 Diffuse Airspace Opacities 2 (2) 

 Fine Reticular Opacities 27 (27) 

 Coarse Reticular Opacities 10 (10) 

 Diffuse Fine Opacities 0 (0) 

 Solitary Pulmonary Nodule 0 (0) 

 Multiple Nodule and Masses 2 (2) 

 Hyperlucent Thorax 2 (2) 

 Solitary Lucent Defect 0 (0) 

 Multiple Lucent Defects 0 (0) 

 None 61 (61) 

Other Findings Crowding of Lung Markings due  
to Hypoaeration 

9 (15.4) 

 Probable Pulmonary TB 4 (6.84) 

 Pleural Thickening 3 (5.1) 

 Probable Pleural Effusion 1 (1.7) 

 

Table 8. Specific DPLD patterns 
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Table 9 shows positive associations (RR>1) between 
DPLD and several factors: employment duration over 
five years, lack of  PPE use, daily exposure to hair iron 
steam for more than an hour, presence of  respiratory 
symptoms and chemical exposure exceeding five hours 
per day. 
	 Other characteristics tested for association with 
having DPLD patterns are listed in Table 10. 
	 The factor that has a statistically significant 
relationship with DPLD based on logistic regression 
is those with positive respiratory symptoms (Table 11)

Discussion

Hairdressers and DPLD

	 A notable proportion of  hairdressers (39%) who 
participated in this study exhibited diffuse parenchymal 
lung disease (DPLD) patterns on plain chest X-ray.  
Among the patterns identified, the most common is 
fine reticular opacities (69.23%) followed by coarse 
reticular opacities (25.64%). Reticular opacities on 
chest X-ray is a collection of  interlacing net-like 
linear opacities8 The most common cause is a chronic 
progressive scarring of  the pulmonary interstitium or 

Characteristic With 
DPLD 
Pattern 

Without 
DPLD 
Pattern  

RR  p-value 

>5 Years Employed  32  43 1.524 0.1929 

No 7 18 (0.8286 to 3.116)  

Not Using PPE 5 0 2.794 0.0041 

Using PPE 34 61 (1.521 to 3.721)  

>1hr Hair Iron Steam 
Exposure 

21 18 1.723 0.0333 

No 15 33 (1.043 to 2.895)  

Respiratory Symptoms 19 20 1.486 0.1111 

No 20 41 (0.9118 to 2.399)  

>5hrs Salon Vapors Exposure  30 44 1.1712 0.5941 

No 9 17 (0.6454 to 2.125)  

 

Table 9. Positive associations with DPLD patterns

an idiopathic pulmonary fibrosis (IPF).9  Inhalation of  
specific gasses, fumes and vapors may account for 26% 
of  cases of  IPF.10 The finding is consistent with a case 
control study which suggested that hairdressing, along 
with other occupational exposures, has a potential risk 
for IPF.11 
	 This study examined how hairdressers’ working 
circumstances affect DPLD. The data show that 
82.05% had worked for over five years. This suggests 
that hairdressers with long working experience may 
have structural lung problems (RR>1). DPLD pattern 
is also positively associated with not using PPE at 
work, such as face masks. The associations are not 
well-established in the present literature, thus future 
longitudinal studies may study these possible DPLD 
risk variables to strengthen the assumption.
	 Interestingly, this study found that those who 
are exposed to salon vapors for more than five hours 
per day and those with exposure to steam from hair 
iron for more than an hour daily appeared to have 
an increased risk of  developing DPLD patterns on 
chest X-ray (RR>1). Hair ironing is usually done 
after application of  rebonding and brazilian keratin 
treatment agents, as well as after hair coloring, to 
fix the agent and style the hair. Two things can be 
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Characteristic With DPLD 
Pattern 

Without DPLD  
Pattern 

RR  p-value 

Female 23   34 1.084 0.7498 

Male 16 27 0.6656 to 1.809  

Hair color 13 20 1.015 0.9548 

No 26 41 0.5899 to 1.661  

Rebond 12 15 1.202 0.4972 

No 27 46 0.6931 to 1.948  

Shampoo 6 6 1.333 0.4050 

No 33 55 0.6481 to 2.234  

Blow Dry 4 6 1.029 0.9455 

No 35 55 0.4191 to 1.930  

Brazilian Blowout 4 14 0.5206 0.1070 

No 35 47 0.2050 to 1.123  

Fumes from Chemicals 32 51 0.9363 0.8400 

No 7 10 0.5432 to 1.869  

Steam from Hair Iron 21 21 1.611 0.0550 

No 18 40 0.9899 to 2.632  

Air from Blower 24 30 1.363 0.2265 

No 15 31 0.8297 to 2.299  

>1hr Exposure 36 51 1.793 0.2070 

No 3 10 0.7779 to 5.182  

Smoking 17 28 0.9444 0.8207 

No 22 33 0.5708 to 1.537  

 

Table 10. Other characteristics associated with having DPLD patterns 

Factors OR 95% CI      p-value 

>5 Years Employment 1.60 -0.5746 to 1.5203 0.3762 

>5 hrs Salon Vapors Exposure 0.93 -1.1244 to 0.9714 0.8862 

>1 hr Hair Iron Steam Exposure 1.21 -0.7291 to 1.1143 0.6821 

With Respiratory Symptoms 5.19 0.3122 to 2.9818 0.0156 

 

Table 11. Logistic regression of selected factors 
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inferred from this result: 1) the steam from hair iron 
produces the actual respiratory damage or 2) ironing 
the hair after application of  chemicals may result in 
chemical reactions which aggravate formation of  toxic 
gasses. The stimulus for DPLD is generally believed 
to be inhalation of  inorganic gasses. This toxin 
exposure injured the pulmonary parenchyma leading 
to recruitment and activation of  inflammatory and 
immune responses and fibroblast recruitment, hence 
fibrosis.12 

Hairdressers and Respiratory Symptoms

	 Some of  the hairdressers reported experiencing 
shortness of  breath at rest and during normal activities 
(27%), as well as frequent throat irritation (15%). 
Among those with respiratory symptoms, almost half  
exhibited DPLD patterns on chest X-rays, with positive 
relationship on logistic regression. This finding aligns 
with another study that found respiratory symptoms, 
such as shortness of  breath, to be significantly more 
common in hairdressers than in a reference group.13 
The same study also reported a significant reduction 
in lung function parameters—including vital capacity, 
FVC and FEV1—in hairdressers, supporting another 
notable observation from chest X-rays: 15% of  
participants showed hypoaerated lungs, evident as 
crowding of  lung markings. 

Conclusion
The findings of  this study indicate that the prevalence of  
diffuse parenchymal lung disease among hairdressers 
is 39%, which corresponds to a similar prevalence 
rate of  39% for respiratory symptoms within this 
population. The primary factor most strongly 
associated with diffuse parenchymal lung disease is 
the presence of  respiratory symptoms. Additionally, 
the analysis identified other factors with statistically 
significant positive associations, including the non-
use of  personal protective equipment (PPE) and the 
inhalation of  steam from hair iron. While the duration 
of  employment and daily exposure exceeding five 
hours were also correlated with the disease, these 
associations did not reach statistical significance.

Recommendation
According to this study’s data, salons can improve 
employee safety and decrease the occurrence of  diffuse 
parenchymal lung disease by implementing these 
recommendations:

	 Employers must mandate the use of  personal 
protective equipment to reduce the risk of  respiratory 
symptoms and related pulmonary diseases.
	 Implement frequent training sessions to inform 
staff  about the hazards inherent in their work 
environment, especially about the inhalation of  steam 
during hair ironing procedures over one hour and other 
potentially detrimental tools.
	 Salons must track employee exposure durations 
and contemplate instituting procedures to restrict 
daily exposure to hazardous situations, especially for 
hairdressers over five hours.
	 Regular health screenings for personnel displaying 
respiratory symptoms should be instituted to 
enable early detection and intervention for diffuse 
parenchymal lung disease. 
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Practice  patterns  on the non-surgical 
management of intermittent exotropia among 
members of the Philippine Society of Pediatric 
Ophthalmology and Strabismus: a cross-
sectional study

Edward Victor G. De Juan, MD1;  Fay Charmaine S. Cruz, MD, DPBO1; Beltran Alexis Aclan, MD, DPBO1  and  
Ronald Antonio Reyna, MD, DPBO1

Abstract
Objective  Intermittent exotropia (IXT) is the most common form of strabismus that warrants standardized 
management for better and predictable outcomes. Currently there are no preferred practice guidelines on 
the non-surgical management of IXT. Among the aforementioned methods, orthoptics is the most favored 
by optometrists and ophthalmologists based in China and Israel. However, consensus statements on 
the use of such modality are yet to be established. This study aimed to identify preferred non-surgical 
management strategies for intermittent exotropia (IXT) among members of the Philippine Society of 
Pediatric Ophthalmology and Strabismus (PSPOS).
Methods The survey collected data on respondent and patient demographics, perceived causes of IXT, 
clinical course, and management preferences. Incomplete responses were excluded, and data were analyzed 
using frequency distribution and the Fisher test.
Results Forty of 54 (74%) PSPOS members participated, predominantly from urban settings (34 
respondents). Most IXT cases were children aged 4 to 11 years. The proportion of pediatric patients was not 
significantly influenced by respondents’ age (p=0.1628) or practice region (p=0.451). Twenty-one (52.5%) 
respondents cited fusion defects as the primary cause of IXT. While twenty-one noted an unpredictable 
course, 14 identified it as a progressive course. Overminus lenses were preferred for younger patients 
(1-4 years), with an increasing preference for orthoptics in older age groups (5 to>18 years). Pediatric 
ophthalmologists aged 30 to 40 years (p=0.005) and those with 1 to 5 years of experience (p=0.020) 
favored overminus lenses for 5-10-year-olds. Preference for overminus lenses was stronger outside the 
NCR (p=0.044). Furthermore, 90% of respondents said surgery shouldn’t be performed at diagnosis, and 
42.5% of respondents were against it for younger ages.
Conclusions  The findings revealed a strong preference for overminus lenses among PSPOS members, 
with increasing use of orthoptics for older patients. Factors influencing management decisions included 
respondent age, practice region, and perceptions of IXT’s cause and course. Future randomized controlled 
trials are essential to evaluate non-surgical interventions and develop comprehensive treatment guidelines.
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Intermittent exotropia (IXT) is the most common 
form of  strabismus that warrants standardized 

management for better and predictable outcomes.1 IXT 
can lead to possible loss of  stereopsis and amblyopia 
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since the development of  the visual cortex requires 
the transmission of  a sharp image as a stimulus.2 
Amblyopia is particularly debilitating since it involves 
a decrease in vision that, if  not treated early enough, 
becomes permanent even if  the ocular pathology is 
removed later on in life.3

	 While extraocular muscle surgery is an option 
for addressing ocular misalignment, non-surgical 
alternatives are initially considered due to the general 
risks associated with surgery, including infection, 
severe inflammation, potential under correction, 
consecutive esotropia, and the risk of  retinal 
detachment4,5. The use of  non-invasive modalities 
such as prisms, over minus lenses, orthoptic exercises, 
and part-time patching allows for more accurate 
diagnosis, quantification of  the amount of  deviation 
and prevention of  amblyopia.4,5

	 Currently there are no preferred practice guidelines 
on the non-surgical management of  IXT.6 Among 
the aforementioned methods, orthoptics is the most 
favored by optometrists and ophthalmologists based 
in China and Israel.4,7 However, consensus statements 
on the use of  such modality are yet to be established.
This study aimed to survey the practice patterns of  
the Philippine Society of  Pediatric Ophthalmology 
and Strabismus (PSPOS) members in managing 
intermittent XT through an online survey. The PSPOS 
is an organization of  fellowship-trained pediatric 
ophthalmologists, with a current membership of  54 
professionals practicing across the Philippines. This 
study may aid in streamlining existing management 
strategies. Additionally, such findings may serve as 
a practical guide for general ophthalmologists and 
trainees lacking access to pediatric ophthalmology 
consultation.

Methods
This study was approved by the Ethics Review 
Committee of  the UERMMMCI Research Institute for 
Health Sciences (RIHS ERC Code: 1695/H/2024/062). 
The authors conducted a cross-sectional, questionnaire-
based study among pediatric ophthalmologists and 
strabismologists across the Philippines through PSPOS 
to examine the preferred nonsurgical methods for 
managing intermittent exotropia. Through the PSPOS 
Viber conversation group, a link to the informed 
consent was shared, outlining the goals, methods, 
and data security protocols of  the study. All of  the 
54 PSPOS members were asked to take part in the 
research. Although some participants were permitted 

to select ‘other’ if  the options did not align with their 
preferences, all participants were obliged to respond 
to it. Participants were prompted before moving on to 
the next portion if  a question remained unanswered. 
The survey questions were adapted from a survey 
conducted in China, with modifications and additions 
made by the investigators of  this study4. Prior consent 
for the use of  these questions was obtained. The final 
list of  questions was evaluated by eight pediatric 
ophthalmology fellows in training under PSPOS 
member consultants. Only questions with a mean 
acceptance rating of  80% or higher were included in 
this study.
	 The finalized survey questions were categorized 
into demographics, practice characteristics, clinical 
opinions, and preferences. An electronic questionnaire 
was administered via www.kwiksurveys.com. 
	 To be included in the study, respondents must have 
access to an electronic device and internet connection 
and must have consented to participate in the survey. 
Responses were excluded if  the respondent did not 
complete the online survey. 
	 The demographics, characteristics of  their practice, 
clinical opinions, and preferences were presented 
using descriptive statistics. Subgroup analysis was 
done looking into participant’s age in years (31-40, 
41-50, 51 and above), years of  practice (1-5, 6-10, 11-
15, greater than 15 years), region of  practice, practice 
profile. The Fisher test with a significance p-value of  
0.05 was used to determine significant differences in 
opinion between subgroups.

Results

Strabismologist Profile and Practice Profile

	 Of  the 54 current PSPOS members invited to 
participate, 40 members responded (74.1%). The 
respondents’ ages ranged from 30 to 80 years.  The 
majority were female (65%), and most (85%) practiced 
in metropolitan areas, with 21 (52.5%) respondents 
indicating they spent more time in the city than in the 
province. In terms of  regional distribution, 25 (62.5%) 
respondents practiced in the National Capital Region 
(NCR), followed by Region IV-A (Calabarzon) and 
Region III (Central Luzon). Most respondents had 
been practicing as strabismologists for one to five 
years. Intermittent exotropia (IXT) affected between 
20% and 50% of  the individuals they treated and 
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 Frequency (n=40) Relative Frequency 

Gender Male 
Female 

14 
26 

35% 
65% 

Age 31-40 
 41-50 

51 above 

12 
19 
9 

30% 
47.5% 
22.5% 

Years in practice 1 - 5 
6 -10 

11 - 15 
>15 

13 
10 
8 
9 

 32.5% 
25% 
20% 

22.5% 

Percent of practice in urban 
areas 

<5% 
6 - 10% 

11 - 20% 
21 - 50% 

51 - 100% 

6 
3 
2 
8 

21 

15% 
7.5% 
5% 

20% 
52.5% 

Percent of practice dealing with 
pediatric patients 

6 -10% 
11 - 20% 
21 - 50% 
51 -100% 

7 
3 
7 

23 

17.5% 
7.5% 

17.5% 
57.5% 

Percentage of patients with IXT 
in a month 

<5% 
6 -10% 

11 -20% 
21 - 49% 
50 -100% 

 2 
4 

16 
14 
4 

 5% 
10% 
40% 
35% 
10% 

Place of Practice NCR 
Region IV-A 
Region III 
Region V 
Region VI 
Region VII 
Region X 

 25 
5 
3 
2 
2 
2 
1 

62.5% 
12.5% 
7.5% 
5% 
5% 
5% 

2.5%  

Age group when IXT is 
diagnosed 

4 -11(School Age) 
11 - 18 (Adolescent) 

39 
1 

97.5% 
2.5% 

 

Table 1. Demographics of respondents and patients

most IXT patients were between the ages of  4 and 
11 (Table 1).

Intermittent Exotropia: Etiology

	 The factors that respondents considered as 
the main cause of  IXT are shown in Table 2. Of  
the 40 respondents, 21 (52.5%) considered fusion 
mechanism defects as the main cause of  IXT. 
Notably, eight (20%) were uncertain of  the cause 
and two (5%)  respondents chose the “other” options 
which they identified as multifactorial and genetic 
causes.

Natural Course Without Intervention

	 There were 21 (52.5%) who believed that IXT 
could be progressive, stable, or improve over time, 
while 14 (35%) believed the condition was solely 
progressive. Only a few considered the disease to be 
stable (12.5%), and none believed it would improve 
spontaneously (Table 3). 

Non-surgical Management

	 As shown in Tables 4 and 5, 12 (30%) respondents 
preferred using the same nonsurgical management 
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Factors Response (N=40), No (%) 

Defects of fusion mechanism 
Defects of other cortical mechanisms 
Abnormality of extraocular muscles 
Uncertain 
Other (Inheritance, Mixed) 

21 (52.5%) 
  5 (12.5%) 
  4 (10%) 
  8 (20%) 
  2 (5%) 

 

Table 2. Factors that practitioners considered as the main cause of intermittent exotropia

 

Timing of surgery Response No (%) 

Progressive 14 35% 

Stable 5 12.5% 

Improve 0 0% 

Each of the above is possible 21 52.5% 

Total 40        100% 

 

Table 3. The clinical course of the natural course of intermittent exotropia without intervention

method across all age groups while 28 (70%) chose 
different methods depending on the child’s age. 
Among these, seven (17.5%) selected overminus lenses 
as their preferred method, while two (5%) preferred 
observations, two (5%) chose part-time patching, and 
one (2.5%) opted to correct refractive errors based on 
the specific refractive situation. Of  the 12 respondents, 
eight frequently use overminus lenses, 2 use part-time 
patching, 1 uses botulinum injection, and 1 prefers 
observation. 
	 Tables 4 and 5 are the preferences per age group 
of  the remaining 28 respondents.  For the ages 1 to 
4yo, 15 out of  28 (53.6%) preferred overminus lenses 
and considered it as effective management, this was 
followed by observation and part time patching. Their 
choice was they saw good compliance with these 
methods and that the provision of  a good retinal 
image was essential for this age group.  Three of  the 
respondents chose to provide unadjusted refraction 
and one mentioned enforcing the reduction of  gadget 
use as an option to lessen the likelihood of  furthering 
the development of  high refractive error.
	 For the age group of  5-10 years, 12 out of  28 
participants (42.9%) identified overminus lenses 
as the most effective option for them, while 14 
participants (50%) selected it as the most frequently 
used choice. A total of  8 participants (28.6%) and 6 

participants (21.4%) out of  28 identified orthoptics as 
the most effective and most frequently used options, 
respectively. The primary objectives for this age group 
were to establish a clear vision, prevent amblyopia, 
and to improve the deviation. Overminus glasses was 
chosen as the preferred management in 12 (42.9%) 
of  28 and frequently used in 10 (35.7%) of  28 for 
the age group of  11-18. A greater percentage chose 
orthoptics for this group, with 8 (28.6%) and 9 (32.1) 
choosing it for most effective and most frequently used 
respectively (Table 4). 
	 For patients older than 18 years old, an equal 
number of  respondents chose overminus and orthoptic 
exercises, with 9 choosing it as most effective and 8 
choosing it as most frequently used. 
	 Subsequently, the respondents were asked if  
supplemental treatment was needed and what their 
choice of  management was. Eighteen out of  40 (45%) 
chose orthoptic exercises as the most frequent option 
followed by part time patching (22.5%) as seen in 
Table 6.

Timing of  Surgery

	 The respondents were asked regarding the choice 
of  early surgery to gain superior sensory outcomes 
based on these timings: (a) surgery at a younger 
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Interventions Any age 
(N=12) 

1-4yo 
(N=28) 

5-10yo 
(N=28) 

11-18yo 
(N=28) 

>18yo 
(N=28) 

Overminus lenses 7(58.3%) 15 (53.6%) 12(42.9%) 12(42.9%) 9(32.1%) 

Part-time patching 2(16.7%) 4 (14.3%) 1(3.57%) 1(3.57%) 1(3.6%) 

Observation 2(16.7%) 4 (14.3%) 4(14.3%) 4 4(14.3%) 

Orthoptic exercises 0(0%) 2 (7.1%) 8(28.6%) 8 9(32.1%) 

Prisms 0(0%) 0(0%) 0(0%) 0(0%) 1(3.6%) 

Botulinum toxin A injection 0(0%) 0(0%) 0(0%) 0(0%) 1(3.6%) 

Others 1((0%) 3(10.7%) 3(10.7%) 3 3(10.7%) 

 

Table 4. Most effective non-surgical options for patients with intermittent exotropia 

 

Interventions Any age 
(N=12) 

1-4yo 
(N=28) 

5-10yo 
(N=28) 

11-18yo 
(N=28) 

>18yo 
(N=28) 

Overminus lenses 8(66.7%) 15(53.6%) 14(50%) 10(35.7%) 8(28.6%) 

Part-time patching 2(16.7%) 4(14.3%) 1(3.6%) 1(3.6%) 1(3.6%) 

Orthoptic exercises 0(0%) 1(3.6%) 6(21.4%) 9(32.1%) 8(28.6%) 

Observation 1(8.3% 5(17.9%) 4(14.3%) 5(17.9%) 4(14.3%) 

Botulinum toxin A injection 1(8.3%) 0(0%) 0(0%) 0(0%) 0(0%) 

Prisms 0(0%) 0(0%) 0(0%) 0(0%) 4(14.3%) 

Others 0(0%) 3(10.7%) 3(10.7%) 3(10.7%) 3(10.7%) 

 

Table 5. Non-surgical options for patients with intermittent exotropia

 

Interventions Any Age 

Orthoptic exercises 18(45%) 

Part-time patching 9(22.5%) 

Overminus lenses 6(15%) 

Prisms 2(5%) 

Observation 2(5%) 

Others (Surgery) 3(7.5%) 

 

Table 6 Supplementary treatment for patients with intermittent exotropia
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age; (b) surgery within the critical period or time 
when stereopsis is susceptible (around 3-6 months)8  
(c) surgery at initial IXT diagnosis; and (d) surgery 
while the severity of  IXT increases in terms of  either 
angle of  exodeviation or control of  exodeviation or 
stereoacuity. Seventeen (42.5%) respondents disagreed 
with the idea of  surgery at a younger age while 13 
(32.5%) agreed and 10 (25%) were uncertain (Table 
7). Thirty-nine out of  40 (97.5%) said that surgery 
would be done when the deviation worsened while 28 
out of  40 (70%) agreed that surgery should be done 
at the critical period and. On the other hand, 36 out 
of  40 (90%) disagreed that surgery would be done at 
the time of  diagnosis or shortly after.
	 The percentage of  pediatric patients seen by 
respondents was not influenced by age (p = 0.1628) 
or region of  practice (p = 0.451). Additionally, the 
duration of  practice and the age of  the respondent 
did not demonstrate an impact on their preferred 
nonsurgical management approach. Given the 
variation in preferences across regions, the authors 
examined the relationship between the practice region 
and the perceived primary cause of  IXT. No significant 
difference was observed between the NCR region 
and the other regions (p = 0.764). Respondents aged 
30 to 40 years (p= .005), who have between 1 and 5 
years of  pediatric ophthalmology practice (p= 0.020), 
demonstrated a preference for the use of  overminus 
lenses for patients in the 5–10-year age group. A 
comparison of  the combined regions to the National 
Capital Region revealed a significant preference for 
the use of  overminus lenses among children aged 1-4 
years in the other regions (p= 0.044). A difference in 
preference for NCR was noted, with some individuals 
choosing to observe while others engaged in part-time 
patching as the initial management approach. For 
respondents outside NCR, the utilization of  overminus 
lenses continued to dominate among various age 

 

Timing of surgery Agree Disagree Uncertain 

Surgery while the severity of IXT increases (angle of deviation, 
control, stereoacuity) 

39 (97.5%) 0 (0%) 1 (2.5%) 

Surgery within the critical period 28 (70%) 6 (15%) 6 (15%) 

Surgery at a younger age 13 (32.5%) 17(42.5%) 10 (25%) 

Surgery at initial IXT diagnosis 0 (0%) 36 (90%) 4 (10%) 

 

Table 7. Respondents’ opinions regarding timing of surgery for intermittent exotropia

groups, accounting for 60%, 66.67%, and 60% for 
the ages of  5-10 years, 11-18 years, and over 18 years, 
respectively. A preference for the use of  overminus 
lenses was observed among individuals who attributed 
the primary cause of  IXT to abnormalities in 
extraocular muscles or defects in the fusion mechanism 
across the age groups of  5 to 10 years (p= 0.008), 11 to 
18 years (p= 0.008), and those older than 18 years (p= 
0.041). Respondents who viewed IXT as progressive 
or capable of  development in either direction also 
demonstrated a preference for overminus lenses for 
children aged 1 to 4 years (p= 0.025).

Discussion

Non-surgical Management

	 In this study, the authors focused on presenting 
clinical opinions of  pediatric ophthalmologists 
rather than provide a practice pattern or a consensus. 
Ophthalmologists of  the PSPOS considered overminus 
lenses as the most effective non-surgical management 
option for all age groups and used them most 
frequently in their practice in the management of  IXT. 
A majority viewed IXT as having an unpredictable 
course and tended to prefer employing initially non-
surgical methods.
	 This study showed respondents’ preference for 
overminus lenses and part time patching in the younger 
age groups (1 to 4year old) with a proportionate 
increase in tendency to use orthoptics for progressively 
older age groups (5 to >18 year old). The present study 
is aligned with research conducted in the UK, which 
indicated that these two methods were favored among 
individuals aged one to three.9 In an Israeli survey on 
practice patterns, 57% of  pediatric ophthalmologists 
were noted to be using overminus lenses.10 In addition, 
the Pediatric Eye Disease Investigator Group 
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(PEDIG), a collaborative network of  ophthalmologists 
and optometrists conducting clinical research on 
childhood eye disorders, including strabismus and 
amblyopia, found that patients on overminus lenses 
gained improved distance exotropia control.11 
	 Several studies have supported the use of  
orthoptics in older age groups. An analysis of  pooled 
success rates showed that orthoptics demonstrated 
the highest success among non-surgical approaches 
for IXT notwithstanding the study’s limitation due to 
the absence of  a standardized definition of  success.12 
A study conducted in Hong Kong demonstrated that 
orthoptic exercises were taught to a group of  117 
children with intermittent exotropia (IXT), indicating 
that this management strategy is widely recognized 
in the region.13 An Israeli survey on practice 
patterns revealed that 66% of  respondents, including 
optometrists and ophthalmologists, expressed a 
preference for orthoptic exercises.10  According to a 
cross-sectional survey in China, orthoptic exercises 
were the most popular and widely used approach to 
managing IXT.4 
	 Orthoptic activities were preferred by Chinese 
ophthalmologists  and by Israeli optometrists and 
ophthalmologists in a practice pattern survey.4,10 
In contrast, a survey study conducted by the 
American Association for Pediatric Ophthalmology 
and Strabismus (AAPOS) showed that 48% of  
the respondents rarely or never used non-surgical 
interventions.4,14 Of  those who did use non-surgical 
measures, part-time patching (46%) was the most used 
followed by minus lenses (34%). The authors assumed 
that the preference for non-surgical options observed 
in our study was attributed to the prohibitive cost and 
limited government subsidy for surgery and hesitancy 
of  caregivers to proceed with surgery. 

Etiology and Progression of  IXT

	 Generally speaking, it is yet unknown how effective 
each nonsurgical technique is in comparison to the 
others.15 The preference for overminus lenses over 
alternative non-surgical solutions was not obtained 
from the authors’ survey. The respondents’ perception 
that IXT is a condition brought on by a fusion defect 
was supported by the selection of  overminus lenses. 
Overcorrecting minus lenses promote accommodative 
convergence and aid in exodeviation control, as 
detailed in a prior study.16  The authors hypothesized 

that the Philippines’ poor health-seeking behavior, 
particularly by the underprivileged populations, and 
the difficulties of  enforcing compliance are additional 
factors.17 Given the unpredictable weather in the 
nation, overminus lenses provide a simpler option 
to increase compliance, with follow-ups potentially 
occurring every six to twelve months.

Surgical Timing

	 The timing of  surgery for IXT has been a topic 
of  discussion and its role in achieving superior 
sensory outcomes.18 In the authors’ survey, 90% of  
the respondents believed that surgery for IXT should 
be avoided on initial diagnosis and only 32.5% 
agreed with the view that surgery should be done 
in younger age groups. This finding suggests that 
most of  the practitioners would opt for non-surgical 
options initially. This is similar to findings in a study 
in China where only a minority agreed to surgery at 
initial diagnosis (23%) and surgery for younger age 
groups (19%).4 This may be due to a noted incidence 
of  small angle esotropia following surgery on young 
children.16

Strengths

	 This study had several strengths.  First, the 
questionnaire covered demographics, practice 
characteristics, and clinical opinions to assess 
practitioners’ strabismus management views. 
Second, ophthalmologists and trainees helped 
write the survey questions, improving their content 
validity. Verification with practitioners allowed for 
expert feedback and refinement. Thirdly, participant 
anonymity and voluntary participation may have 
improved response honesty and reliability.

Limitations

	 This study was limited by the response rate (74.1%) 
failing to sample the entire population of  PSPOS 
members. No previous surveys of  this population 
were found. However, this study is likely to be a good 
representation since response rates were higher than 
previous studies on IXT practice preferences4,10 and we 
saw that the regional distribution of  respondents in the 
study mirrored the distribution of  ophthalmologists in 
the Philippines.19 Like all surveys, reported opinions 
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may vary from actual behavior. Even though the most 
common approach was requested, recall bias may still 
exist. Since our survey only asked about the “most 
frequent” option, we could not determine the real 
frequency of  each management approach. Part of  this 
questioning was to keep the questionnaire brief.

Conclusion
In conclusion, this study showed that overminus 
lenses was the preferred non-surgical management for 
all age groups. But for 18 years and older, orthoptics 
use and overminus lenses were equally preferred. 
Factors that affected the decision to do non-surgical 
management included age of  the respondent, region 
of  practice and the perceived cause and course for 
IXT. Given the high prevalence of  IXT in studies 
and present data, the authors’ findings proposed that 
future randomized controlled trials be conducted to 
determine effectiveness of  nonsurgical interventions 
and to establish treatment guidelines for IXT.
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students in a public university on microplastics 
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Abstract
Background Microplastics pose a significant environmental and health threat, yet the understanding 
and response of young adults to this issue remain underexplored. There is an increasing amount of 
microplastics in our environment and as the numbers grow, the danger that comes with it is still not 
fully understood. This study aimed to explore the knowledge, attitudes, and practices (KAP) of young 
adults in Muntinlupa, particularly students of a public university regarding microplastics and their 
health implications. 
Methods Employing a quantitative cross-sectional design, the research targeted college students aged 
18 and older. 
Results Findings revealed that while students were knowledgeable about microplastics—particularly 
their harmful effects on health—attitudes and practices related to plastic disposal and recycling could be 
improved. Although the majority engaged in proper garbage disposal, only 41.5% consistently separated 
plastic waste from biodegradable materials. However, a weak positive correlation between knowledge 
and attitudes was observed, suggesting that increased awareness may enhance positive attitudes toward 
reducing microplastic pollution. 
Conclusion These results suggest that while students are aware of microplastics and generally responded 
positively, there remains a gap in the translation of knowledge into practices, highlighting the need for 
enhanced educational interventions.
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The increasing concern on the prevalence of  
global plastic use has been a rampant issue over 

the past years as these products do not completely 
decompose but only turn into very small particles 
called microplastics. Microplastics can be found 
everywhere and have been detected in drinking water, 
livestock, and air that humans breathe1,2,3. In humans, 
microplastics have been detected in blood, urine, 
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semen, breast milk, and in organs such as the lungs, 
placenta, testicles, bone marrow and most recently in 
the brain which showed plastic accumulation levels 
20 times that of  other organs4. 
	 In 2023, the estimated daily plastic consumption 
in the Philippines was estimated at around 163 million 
plastic sachets with only 28% being recycled and the 
remaining 72% were left to be degraded resulting in an 
increasing number of  microplastics5. The presence of  
microplastics suspended in the ambient air in Metro 
Manila was found with the highest concentrations 
above Mandaluyong City and Muntinlupa3. With 
the increasing level of  microplastics deposited in the 
environment every year, there is an urgent need to 
study microplastics. The research can raise concerns 
and awareness regarding microplastics as they are a 
problem in the community which has potentially major 
impacts in the future.6 It can serve as the foundation 
for future activities or programs advocating for the 
lessened use of  plastics in the community.
	 To date, there is a paucity of  research in the 
Philippines regarding the knowledge and awareness 
of  Filipinos in relation to microplastics and its 
possible health impacts. With this, the study focused 
on determining the relationship of  knowledge, 
attitude, and practices (KAP) of  students from a 
public university regarding microplastics and their 
health effects,  specifically (a) to determine the level 
of  knowledge of  students regarding microplastics 
and its health effects, (b) to determine the attitude of  
students regarding microplastics use, (c) to determine 
the practice of  students regarding microplastics use, 
(d) to correlate the knowledge and the practices of  
students on microplastics, and (e) to correlate the 
practices and attitudes of  students on microplastics.

Methods
This study was approved by the UERM RIHS 
Ethics Review Committee (RIHS ERC Code: 
1691/C/2024/058). A cross-sectional design was 
utilized and an online questionnaire was used to 
collect the data from the eligible, 18 years and older 
college students of  a public university, to evaluate their 
knowledge, attitudes and practices regarding the use 
of  microplastics and its effects on their overall health. 
The students should also reside in that city. 
	 The students were chosen for this study because 
the city has one of  Metro Manila’s highest microplastic 

concentrations. As a public university, its varied 
student body offered a variety of  perspectives and 
experiences that could inform the study. Purposive 
sampling was used in this investigation.
	 The survey questionnaire included questions 
derived from earlier studies, along with additional 
questions developed by the researchers.7,8 Before 
distribution, these supplementary questions were 
validated. The questionnaire was structured with an 
initial section that encompassed profiling questions 
and informed consent. Demographic data collected 
include age, course, sex and current year level. The 
subsequent section was divided into three distinct 
parts. The initial section comprised five questions 
designed to evaluate participants’ understanding 
of  microplastics. The second part comprised six 
questions aimed at examining participants’ attitudes 
towards microplastics. The final section comprised 
seven questions pertaining to practices associated with 
microplastics. The options available for each question 
included ‘Strongly Disagree’, ‘Disagree’, ‘Undecided/
Neutral’, ‘Agree’ and ‘Strongly Agree’. This section 
ought to analyze individuals’ perceptions and practices 
regarding microplastics.
	 Ten questions on a five-point Likert scale assessed 
knowledge of  microplastics. All responses on each 
item were tallied according to its frequency. Responses 
categorized as Strongly Disagree was assigned a 
weight of  1, Disagree was assigned a weight of  2, 
Undecided/Neutral was assigned a weight of  3, Agree 
was assigned a weight of  4, and Strongly Agree was 
assigned a weight of  5. Weighted mean was computed 
for each item together with the standard deviation 
to assess which statements they were knowledgeable 
about. An overall mean and standard deviation 
were computed based on the scores for each item. 
Respondents were classified as “knowledgeable” 
regarding microplastics and their health effects if  
their overall mean scores were 3 or above, and as “not 
knowledgeable” if  their scores fell below 3.
	 With regards to the attitude of  participants 
regarding microplastics, 5 questions with five-point 
Likert’s scale were utilized. Weighted mean, and 
standard deviation were computed for each item and 
as well as the overall scores for the attitude questions. 
Respondents were categorized as having “good 
attitude” on microplastics and their health effects if  
the overall mean score was 3 or above, while “poor 
attitude” if  scores were below 3. 
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	 Lastly, the practice level of  participants towards 
microplastics was determined where the weighted 
mean below 3 are considered as “poor practice” while 
a score of  3 and above meant “good practice”. 
	 Descriptive analysis was utilized to summarize 
participants’ socio demographic characteristics, 
knowledge on microplastics and its health effects, 
attitude towards microplastics, and perception to 
prevent increased microplastic exposure. 

Results  

Demographics

	 A total of  429 responses were collected but only 
424 participants were eligible and completed the study. 
Shown below is the demographics of  the population. 
Out of  the total number of  respondents, 55% are 
female. The 20-year-olds made up about a quarter of  
the total respondents. Majority were second- and third-
year students (Table 1). 
	 The largest group of  respondents, making up 
30.4%, were BS Criminology students followed by 
Bachelor in Elementary Education students, who 
represented 19.3% of  the respondents (Figure 1).  

Participants Frequency Percentage (%) 

Male 191 45 
Female 233 55 

Age   
18 44 10.4 
19 89 21 

20 104 24.5 

21 81 19.1 

22 46 10.8 

23 24 5.7 

24 and older 36 8.5 

Year level   

1st year 51 12 

2nd year 192 45.3 

3rd year 158 37.3 
4th year 22 5.2 

5th year and above 1 0.2 

Total 424 100 

 

Table 1. Demographics of participants.

Figure 1. Degree program of participants

Knowledge on Microplastics

	 The sample was “knowledgeable” with a 
mean knowledge score of  3.41. More than half  
of  participants agreed that microplastics are “tiny 
pellets made of  plastics and small pieces formed 
during the breakdown of  plastics” and “synthetic 
polymers used in cosmetic products.  When given 
claims about microplastics’ common sources, such 
as being dissolved in water, only 38.7% agreed while 
the majority were undecided to disagree. In response 

KAP of College Students in a Public University on Microplastics and its Health Effects



90    UERM Health Sciences Journal    •    VOL. 13  N0. 2   •    JULY-DECEMBER  2024    

to “microplastics cannot be found on food”, 36% 
disagreed, 20.3% were undecided, and 43.6% agreed. 
Finally, 45.3% agreed that “microplastics can be found 
on the air that we breathe”.
	 On the health effects of  microplastics, 44.8% 
agreed that “microplastics do not accumulate in 
internal organs” while 25.9% were undecided. 
Majority (66.2%) agreed that “disorders of  the immune 
system are one of  the effects of  microplastics”. When 
given a statement that “microplastics can be detected 
in our blood”, there were 37.5% that agreed while 
32.1% were undecided. Lastly, 62.5% agreed that 
“microplastics can cause cancers in the long run” but 
there were still 27.6% that were undecided on this 
statement (Table 2). 
	 In the “knowledgeable” group, 366 out of  
424 respondents were included, while the “non-
knowledgeable” group consis ted of  only 58 
respondents. A significant difference was observed 
between the mean scores of  the “knowledgeable” and 
“non-knowledgeable” groups (Table 3).

 
Strongly 
Disagree  

n (%) 

Disagree 
n (%)  

Undecided 
n (%)   

Agree 
n (%)   

Strongly Agree 
n (%) 

Microplastics are tiny pellets made of plastics 
and small pieces formed during breakdown 
of plastics. 

15 (3.5) 11 (2.6) 61 (14.4) 209 (49.3) 126 (29.7) 

Microplastics are synthetic polymers used in 
cosmetic products. 

17 (4.0) 48 (11.3) 120 (28.3) 181 (42.7) 58 (13.7) 

Microplastics are soft polymers of various 
shapes that dissolve in water. 

39 (9.2) 129 (30.4) 90 (21.2) 111 (26.2) 53 (12.5) 

Plastic marine debris will eventually become 
Microplastics. 

17 (4.0) 40 (9.4) 127 (30.0) 175 (41.3) 60 (14.2) 

Microplastics CAN NOT BE found in food.* 54 (12.7) 99 (23.3) 86 (20.3) 103 (24.3) 82 (19.3) 
Microplastics are present in the air that we 
breathe. 

45 (10.6) 58 (13.7) 126 (29.7) 147 (34.7) 45 (10.6) 

Microplastics DO NOT accumulate in 
internal organs.* 

25 (5.9) 97 (22.9) 110 (25.9) 118 (27.8) 72 (17.0) 

Microplastics can be detected in our blood. 49 (11.6) 73 (17.2) 136 (32.1) 126 (29.7) 33 (7.8) 
Disorders of the immune system are one of 
the health effects of Microplastics. 

22 (5.2 ) 33 (7.8) 86 (20.3) 205 (48.3) 76 (17.9) 

Microplastics can cause cancers in the long 
run. 

12 (2.8) 29 (6.8) 117 (27.6) 175 (41.3) 90 (21.2) 

*These statements are negatively-framed thus reverse scoring where the disagree scores were put on the agree and vice-versa 
was utilized to find out the accurate overall mean score of the data.  
 

Table 2. Knowledge on microplastics

*T Test

N Mean 
Standard 
deviation 

p value 

Knowledgeable 366 3.53 0.37 
P = <0.001* 

Non-knowledgeable 58 2.65 0.27 

Table 3. Knowledge scores of the group

Attitude on Microplastics

	 The sample’s mean attitude score was 3.74, 
indicating “Good Attitude.” The majority (61.4%) 
said that they were less concerned about where 
plastic waste ended, which is related to 84.2% of  
participants agreeing that “I want to learn more about 
microplastics”. Finally, 62.3% denied contributing to 
microplastic contamination (Table 4).
	 Table 5 shows a substantial difference between 
the sample’s “good attitude” and “poor attitude” 
averages.
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Strongly 
Disagree  

n (%) 

Disagree 
n (%)  

Undecided 
n (%)   

Agree 
n (%)   

Strongly 
Agree 
n (%) 

I am less concerned about where plastic waste generated 
ends.* 

40 (9.4) 79 (18.6) 44 (10.4) 130 (30.7) 130 (30.7) 

I am NOT willing to tell my family and friends about the 
issue of Microplastics in my city.* 

18 (4.2) 24 (5.7) 51 (12.0) 142 (33.5) 189 (44.6) 

I am willing to participate in the cleanup efforts of 
Microplastics in my community. 

12 (2.8) 22 (5.2) 52 (12.3) 175 (41.3) 162 (38.2) 

I am willing to encourage the government to work on the 
issue of Microplastics in my city. 

13 (3.1) 11 (2.6) 44 (10.4) 171 (40.3) 184 (42.4) 

I want to learn more about Microplastics. 12 (2.8) 14 (3.3) 38 (9.0) 156 (36.8) 201 (47.4) 
I live a lifestyle that may contribute to Microplastic 
pollution.* 

98 (23.1) 166 (39.2) 93 (21.9) 46 (10.8) 17 (4.0) 

*These statements are negatively-framed thus reverse scoring was utilized to find out the accurate overall mean score of the 
data 
 

Table 4. Attitude of participants towards microplastics

N Mean 
Standard 
deviation 

P value* 

Good Attitude 397 3.82 0.49 
p-value <0.001 

Poor Attitude 27 2.62 0.38 

*Mann-Whitney

Table 5. Attitude scores of the group

Practices on Microplastics

	 About 59.7% of  respondents said they always 
disposed of  garbage properly. As shown, 41.5% 
reported they always segregated their plastic garbage 
from other biodegradable products. For plastic usage, 
31.1% of  respondents said they generally used reusable 
takeout containers and 42.7% said they always do. 
Eco-friendly substitutes were used by 66.5% of  
respondents. A third of  respondents occasionally 
would bring recyclables when buying food outside, 
while half  always did. The remaining 14.3% never/
rarely brought the stuff. About half  of  respondents 
chose products with less packaging and participate in 
community plastic waste reduction programs (Table 
6).
	 The sample’s “good practices” and “poor 
practices” mean differences are considerable (Table 
7). 

Correlation Between Knowledge, Attitudes and Practices

Knowledge on microplastics and attitude towards 
microplastics has a significant but weak relationship. 
There was a weak relationship between knowledge 
and practice towards microplastics, and attitude and 
practices towards microplastics but they were not 
statistically significant (Table 8). 

Discussion

Knowledge on Microplastics

The participants understood microplastics. They 
responded with the highest weighted mean to 
“Microplastics are tiny pellets made of  plastics and 
small pieces formed during breakdown of  plastics”, 
demonstrating they understood microplastics are 
degradation products. This matches the criteria of  
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Strongly Disagree  

N (%) 
Disagree 

N(%)  
Undecided 

N(%)   
Agree 
N(%)   

Strongly 
Agree 
N(%) 

I dispose garbage in the right place. 5 (1.2) 4 (0.9) 45 (10.6) 117 (27.6) 253 (59.7) 

I choose products with less packaging. 4 (0.9) 28 (6.6) 163 (38.4) 125 (29.5) 102 (24.1) 
I bring recyclable items when buying food 
outside. 

14 (3.3) 48 (11.3) 143 (33.7) 100 (23.6) 118 (27.8) 

I use eco-friendly substitutes. 4 (0.9) 27 (6.4) 107 (25.2) 140 (33.0) 142 (33.5) 
I use reusable container(s) in takeaways. 6 (1.4) 21 (5.0) 82 (19.3) 132 (31.1) 181 (42.7) 
I separate my plastic waste from other 
biodegradable products. 

5 (1.2) 22 (5.2) 107 (25.2) 111 (26.2) 176 (41.5) 

I participate in activities to reduce plastic waste in 
my community. 

19 (4.5) 70 (16.5) 123 (29.0) 91 (21.5) 120 (28.3) 

 

Table 6. Practices on microplastics

Table 7. Practices scores of the group 
  

 N Mean 
Standard 
deviation 

Standard 
error mean 

 p-value* 

Good practices 397 4.0150 0.57192 0.2888 
1 <0.0001 

Poor practices 32 2.5029 0.44722 0.07905 

* Mann Whitney U-test 

 

Table 7. Practices scores of the group

 

 Knowledge Attitude Practice 

Knowledge_  0.315** 0.059 

Attitude 0.315**  0.062 

Practice 0.059 0.062  

**Correlation is significant at the 0.01 level (2-tailed) 

 

Table 8. Pearson correlation of knowledge, attitude, and practices

“secondary microplastics,” which are generated by 
UV radiation from sunlight wave action and wind 
abrasion9. Microplastics are synthetic polymers in 
cosmetics and marine debris, according to participants.
	 Most of  the respondents did not know microplastics 
came from food, drink, or the air. Studies have shown 
that microplastics are present in a variety of  food 
sources, including fish sold at wet markets and 
bodies of  water and most especially in suspended 

atmospheric microplastics (SAMPs) at high levels in 
the respondents’ city.5,10 Lack of  information about 
microplastic sources may increase exposure. This 
suggests that microplastic awareness and expertise in 
our country are lacking.
	 Participants agreed that microplastics can cause 
cancer. Microplastics may boost cell migration 
and metastasis, which promotes tumor growth, 
according to a study.11 Similar to a study that found 
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microplastics produce an inflammatory response, 
causing respiratory symptoms as coughing, sneezing, 
and dyspnea, participants agreed that microplastics 
can cause immune system illnesses. Since participants 
were not from healthcare-related courses, they were 
unsure if  these compounds might be detected in the 
blood and accumulate in key organs.12 However, recent 
studies have revealed microplastics in the lungs, blood 
and brain, where they may cause oxidative stress, 
inflammation and other health concerns.13

Attitudes on Microplastics

	 On the other hand, attitudes are considered a 
vital determinant of  behavior because they affect 
the intention of  a person to act or affect the action 
itself.14 The overall mean attitude score of  participants 
indicated that they have a good attitude towards 
microplastics as it involved self-awareness and 
proactive behavior regarding their impact on the 
environment and health of  microplastic pollution. 
Participants in this study wanted to learn more about 
microplastics similar to a previous study that showed 
that students were typically interested in identifying 
the current shortcomings and effects of  their education 
on attitudes towards plastic pollution.15 Moreover, 
there was generally a good response from the students 
towards the control of  plastic pollution as exemplified 
by their concern about where the generated plastic 
waste ended which is similar to a previous study where 
those living around Lagos Lagoon, a polluted lagoon 
in Nigeria, were also concerned with the ecological 
impact of  not knowing where the generated plastic 
waste ended.16 This study’s respondents were also 
concerned that their lifestyle may have contributed to 
microplastic pollution as seen in a study in Arizona 
where students were willing to change their lifestyle 
by using biodegradable bags for shopping and reject 
plastic bags.17

	 The students demonstrated readiness to raise 
awareness, engage in cleanup efforts, and encourage 
the government to address microplastic pollution. 
These results are consistent with a previous review 
article.17 A high percentage of  the participants showed 
willingness to discuss microplastics with their family 
and friends, indicating an awareness of  the issue 
within the community. However, in a study done in 
Shanghai, it was found that lack of  public knowledge 

and awareness was one of  the major difficulties one 
might encounter in reducing microplastic pollution. 
This finding shows the importance of  deepening the 
public’s understanding and awareness regarding the 
issue to be able to influence their willingness to take 
action.18 Encouraging the government to address 
microplastic pollution, on the other hand, indicates the 
awareness of  the respondents that political decision-
makers and communicators have an impact on the 
issue at hand, which is why government officials must 
empower the community to take action and make 
informed decisions that may contribute to reducing 
microplastic pollution.19

Practices on Microplastics

	 The overall practice score of  these students 
indicated that they exercised good practices towards 
the use of  plastics. From the responses, it was observed 
that most of  the participants practiced disposing 
garbage in the right place, however, fewer participants 
mentioned that they always practice waste segregation 
of  plastic waste from biodegradable products. A study 
suggested that waste segregation practices are affected 
by four factors, namely, recycling bin accessibility, 
waste segregation information, waste segregation 
incentives, and waste segregation reminders. In 
addition to this, participants were also shown to have 
good practice towards using eco-friendly substitutes 
and reusable materials.20 Aside from knowledge and 
attitudes, a study on Western and Asian consumers 
emphasized that there were cultural differences which 
may have impacted consumers’ behavior towards 
sustainable options. In Asian culture, consumers’ 
motivations influence their consumption of  reusable 
containers.21 Moreover, in the current study, the 
participation of  the students to activities to reduce 
plastic waste in the community was a representation 
of  good practice. These activities included disposal 
of  garbage in the right place, use of  products 
with less packaging, use of  recyclable items when 
buying food, use of  eco-friendly substitutes, use of  
reusable containers, separation of  plastic waste from 
biodegradable, and participation in plastic waste 
reduction in the community. Reduction is defined as 
one of  the preferred ways in solid waste management 
as it decreases the toxicity of  waste. At the same time, 
it reduces costs attributed to cleaning up wastes.22
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Relationship Between Knowledge and Practices on 
Microplastics

	 A study in Poland among university students, 
focused on the knowledge and awareness of  microplastic 
contamination among consumers, particularly those 
with higher education levels.23 Their findings are 
consistent with our findings, as it highlighted that while 
participants were generally aware of  microplastics in 
water, their knowledge about its presence in other areas 
was limited. Despite growing awareness, this knowledge 
did not translate directly to behavioral change for the 
following possible reasons: 1) insufficient knowledge, 
2) perceived inefficacy of  individual action, 3) lack 
of  feasible alternatives and 4) economic constraints.  
This was supported by a review that showed that there 
was a gap between increasing knowledge and effective 
action regarding microplastics due to the challenges of  
consumer behavior, particularly the lack of  accessible 
and affordable alternatives to plastic products.24

	 Contrary to the results obtained, a study performed 
in Malaysia among its residents showed that individuals 
who have good knowledge about plastic pollution 
and its harmful effects also did good practices such 
as recycling and purchasing fewer plastic products. 
Additionally, it showed that the level of  education and 
age were predictors of  good practices.25

	 One other intervening factor could be the level 
of  perception. Another Malaysian study found that 
the predictive factor of  good practice was the level of  
perception which is indirectly influenced by a person’s 
knowledge level of  the problem. They suggested that 
the higher level of  knowledge a person has about 
microplastics enabled one to have a better perception 
of  its health implications eventually leading to better 
practices in preventing microplastic contamination. 
Although knowledge in itself  could make people be 
aware of  the issue and act accordingly, it would not 
change the person’s willingness to act. They suggested 
that the incorporation of  one’s knowledge and 
information is key to helping lessen the microplastic 
problem.26

Relationship Between Attitudes and Practices on Microplastics

	 Practice and attitudes of  students towards 
microplastics were weakly correlated, though not 
statistically significant. This finding was similarly seen 
in a Nigerian study.15 There is a need to probe regarding 

how they think and behave concerning microplastics 
and the actions that they are doing to prevent increased 
exposure to microplastics. It is possible that other 
intervening factors influence the student’s attitudes 
and practices. 
	 O t h e r  p o s s i b l e  i n t e r ve n i n g  f a c t o r s  a r e 
sociodemographic factors. In a study among Malaysian 
adults, they found out that age, gender, educational 
level and even marital and employment status have a 
relationship with perception level about microplastic 
contamination in the human body.26 Their study 
revealed that females had more good and moderate 
behavior than males. These sociodemographic factors 
were shown to have a positive relationship with 
the level of  practice. Although these factors were 
not directly explored in this study, they may have 
influenced the attitudes and practices of  students 
regarding microplastics, as reflected in the results.
	 Individuals with a background in environmental 
sciences were seen to be more likely to use reusable 
plastic.25 This aligns with a study in Europe 
where a positive correlation between education in 
environmental discipline and sustainable behavior 
was observed.26 Similarly, a Malaysian study noted 
that while people generally have favorable attitudes 
toward recycling, they often lacked the motivation to 
act on it. Factors such as convenience, social norms, 
moral values, environmental awareness and access to 
recycling facilities played a crucial role in determining 
recycling behaviors, regardless of  demographics, such 
as education, gender, income or age.27

	 A study done in Europe determined that 
respondents between the ages 18 and 25 and 36 and 45 
were more likely to choose products with less plastic.28 
Consumer behavior toward plastic reduction was seen 
to be impacted by the availability of  alternatives, cost, 
convenience, habits and accessibility. Educational 
background has been seen to significantly increase the 
likelihood of  reducing single-use plastics, with more 
educated individuals exhibiting higher engagement in 
plastic recycling. 
	 In summary, the findings showed that this study’s 
respondents were generally knowledgeable about 
the definition and presence of  microplastics and 
exhibited positive attitudes and practices related to 
their environmental and health impacts. However, 
there is insufficient evidence to indicate significant 
correlations between “knowledge and practices” or 
“practices and attitudes” regarding microplastics, 
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likely due to sample limitations. Nonetheless, a 
weak positive relationship between “knowledge 
and attitudes” suggests that students with greater 
knowledge of  microplastics and their effects may be 
more inclined to adopt favorable attitudes, including 
promoting awareness and reducing exposure.
	
	 The study is limited to assessing the knowledge, 
attitudes, and practices on microplastics among college 
students from one university. Specifically, it focused 
on the student’s general awareness of  microplastics 
and exposure, their potential effects on health, and 
behaviors related to their use and disposal. It did not 
incorporate direct observations.
	 The study was confined to college students of  just 
one city, which may not reflect the experiences and 
awareness levels of  students residing in other regions.  
The study’s purposeful sample of  424 students may not 
fully represent the student population. Data collection 
relied on self-answered questionnaires, which made 
the findings susceptible to response bias. Finally, this 
study aimed to educate people about microplastics. 
Partnering with NGOs or LGUs would boost this 
advocacy and improve microplastic understanding, 
attitudes and practices. 
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Abstract
Introduction The COVID-19 pandemic has significantly increased reliance on digital devices for education, 
leading to heightened concerns about digital eye strain (DES) among students. This study aimed to 
investigate the association between screen time and the degree of DES among first to third-year medical 
students at a private medical school from August to September 2023.
Methods An analytical cross-sectional design was employed, involving 194 participants who completed a 
self-administered questionnaire, including the Computer Vision Syndrome Questionnaire (CVS-Q). Data 
were analyzed using descriptive statistics and relative risk calculations.
Results The mean daily screen time was 6.94 hours, with 79.38% of participants reporting symptoms 
of digital eye strain. A significant association was found between screen time and DES, with a positive 
risk ratio of 1.304 for those spending 4-8 hours on screens compared to those with less than 4 hours.
Conclusion This study highlights the growing prevalence of DES among medical students during the 
pandemic, emphasizing the need for educational institutions to implement strategies that mitigate screen-
related health risks. Recommendations include awareness programs, ergonomic guidelines and regular 
eye check-ups to promote ocular health.
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Throughout the COVID-19 epidemic, online classes 
have emerged as a dominant method of  education 

for students. The transition to digital schooling has 
led to children and young adults averaging at least 

eight hours daily in front of  light-emitting diode 
(LED) screens. This duration pertains exclusively to 
online lessons, excluding additional hours spent on 
leisure activities or supplementary study. The blue light 
emitted from computer screens and mobile devices 
presents significant hazards, including discomfort 
and retinal damage, as high-energy wavelengths in 
the 380-500 nm spectrum penetrate the eyes.1 As a 
result, digital eye strain has become more prevalent, 
particularly exacerbated during the epidemic. Reports 
revealed that persons suffering from digital eye strain 
exhibit several symptoms, including accommodation-
related concerns like headaches, ocular discomfort, 
and blurred vision, alongside dryness-related 
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symptoms including foreign body sensation, excessive 
tearing, burning, itching and erythema.2

	 Prior to the pandemic, the prevalence of  digital 
eye strain varied widely, with reports as low as 5%3. 
However, the emergence of  COVID-19 has led to 
a staggering increase in digital eye strain among 
children, with estimates indicating a rise of  50-60%3. 
A recent study found that approximately 50.23% 
of  students reported experiencing mild to severe 
digital eye strain during the COVID 19 pandemic.4 

Furthermore, other studies have documented a 
prevalence rate of  69% in adults and 50% in children.1 

These alarming statistics highlight digital eye strain as 
an emerging public health concern that necessitates 
further research, especially as online learning remains 
a primary educational option for many institutions.5

	 This study aimed to investigate the association 
between screen time and the degree of  digital eye 
strain among first to third-year medical students from 
a private university from August to September 2023. 
Specifically, this research aimed to determine the 
average duration of  screen time for online learning 
among these students; and to  measure the degree of  
digital eye strain within this population using a self-
administered questionnaire known as the “Computer 
Vision Syndrome Questionnaire” (CVS-Q). 

Methods
This research has been approved by the Research 
Institute for Health Sciences Ethics Review Committee 
(RIHS ERC) under code: 1456/C/2023/028. The 
authors employed an analytical cross sectional 
research design to examine the relationship between 
total screen time and the presence of  digital eye strain 
among participants. 
	 The target population for this study consisted of  
first to third-year medical students who had access 
to the internet and were engaged in online learning. 
Those with current or previous diagnoses of  eye 
problems, as well as those using devices equipped 
with anti-radiation screens, were excluded from 
participation. 
	 Using an online sample size calculator for 
correlation the minimum sample size was 164 
participants based on 95% confidence, 80% power 
and a proportion of  51.6% and 30% for those having 
DES for >8 hours and <5 hours, respectively, based 
from a previous study.6

	 Self-administered online questionnaire comprised 
of  demographic Information Questionnaire, an 18-

item screen-time questionnaire, and the Computer 
Vision Syndrome Questionnaire (CVS-Q) were 
distributed via Google Forms and various social media 
platforms. 
	 The 18-item screen-time questionnaire categorized 
screen-based devices into five types: television, TV-
connected devices, laptop/computer, smartphone, and 
tablet. Total screen time for each device was quantified 
in minutes and further analyzed based on average 
weekday, weeknight and weekend usage, as well as 
primary and background use. The CVS-Q comprises 
16 symptoms related to digital eye strain and measures 
symptom frequency using a rating scale of  0-3 (never 
= 0; occasionally = 1; often/always = 2). Intensity is 
assessed on a scale of  1-2 (moderate = 1; intense = 
2). This questionnaire has sensitivity and specificity 
rates of  75% and 70.2%, respectively. Rasch analysis 
confirmed that the 16 items adequately fit the rating 
scale model, with an internal consistency (Cronbach’s 
alpha) of  0.78 and person separation reliability of  
0.69.7

	 Descriptive statistics were employed to summarize 
the socio-demographic information of  respondents. 
For the screen time questionnaire, both mean and 
median values were computed to determine total 
screen time. Responses from the CVS-Q were scored 
and summarized to measure symptoms of  eye strain. 
To assess the association between total screen time and 
the degree of  digital eye strain , prevalence relative 
risk calculations were performed. 

Results
A total of  194 first to third-year medical students 
completed the survey. Among these participants, 108 
(55.67%) were female, and 86 (44.33%) were male. The 
mean age of  the participants was 23.54 years (SD = 
2.41; range = 20-37 years) (Table 1). 
	 The findings indicate that the mean daily screen 
time among participants averaged 6.94 hours, (sd 3.96 
hours). Of  the sample, 40 students (15.46%) did not 
exhibit digital eye strain, while a significant majority, 
comprising 154 students (79.38%), reported symptoms 
consistent with digital eye strain (Table 2). 
	 Among the total participants, 44 individuals 
reported spending more than eight hours in front of  
a digital screen, while 27 individuals spent less than 
four hours in front of  a digital screen. Furthermore, a 
majority of  participants, specifically 123 individuals, 
spent between four and eight hours on digital screens 
(Table 2).
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Sex N Mean Age Standard Deviation 

Female 108 22.50  2.39 

Male 86 23.00 2.98 

Total 194 23.54 2.41 

 

Table 1. Demographic characteristics of first to third – year medical students 

Screen Time 
Presence of Digital Eye 
Strain  

Absence of Digital Eye 
Strain 

PRR (95% Confidence 
Interval) 

p-value 

≤ 4 hours 17 10  1.00 (Ref)  

4.01 - 8.00 hours 101 22 
1.304 
(1.023 - 1.871) 

0.028 

> 8 hours 36 08 
1.299 
(0.974 - 1.886) 

0.076 

 

Table 2. Association  between digital screen time and presence of digital strain

	 The analysis revealed a statistically significant 
positive association between spending between four 
and eight hours in front of  a digital screen and the 
development of  digital eye strain (PRR 1.304; p 0.02). 
For those with more than 8 hours of  screen time 
although there is a positive association, the results are 
not statistically significant. (Table 2)

Discussion 
The increasing reliance on digital devices, particularly 
during online classes, has led to a significant rise 
in cases of  digital eye strain (DES) among various 
populations, including children and young adults. 
Recent studies have highlighted the association 
between prolonged screen time and the prevalence of  
DES symptoms, emphasizing the need for awareness 
and intervention strategies.2,4,6 Digital eye strain has 
emerged as a public health concern, particularly during 
the COVID-19 pandemic, when remote learning 
became the norm.5 
	 Digital Eye Strain (DES) is characterized by a 
range of  visual and ocular symptoms that arise from 
extended use of  digital devices such as computers, 
tablets, and smartphones. Symptoms include dry eyes, 
blurred vision, headaches, and neck or shoulder pain. 
DES is specifically linked to the use of  digital screens 
and encompasses issues like irritation, foreign body 

sensation and general discomfort associated with 
screen time.3

	 The mean daily screen time among participants 
in this study was recorded at 6.94 hours. This aligns 
with similar studies that reported average daily screen 
time among medical students ranging from 7 to 11 
hours.8-10 

	 A significant finding from this study was that 
79.38% of  participants reported symptoms consistent 
with digital eye strain. This prevalence is consistent 
with existing literature that documented rates of  DES 
among medical students ranging from as low as 49% 
to as high as 92%.11-13 The wide variability in reported 
prevalence may be attributed to differences in study 
methodologies, population demographics, and the 
specific definitions used for DES.
	 The findings revealed that those with 4 to 8 hours 
of  screen time had a 1.3-fold elevated risk of  developing 
DES symptoms compared to those with less than 4 
hours of  screen exposure. Likewise, individuals who 
spent over 8 hours on screens encountered a 1.29-fold 
higher risk. These findings align with earlier research 
that similarly indicated a positive association between 
elevated screen time and the incidence of  DES 
symptoms.11,14,15 The exacerbation of  these symptoms 
can be attributed to continuous use of  digital devices 
without breaks—a common practice among medical 
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students—along with inadequate use of  lubricants or 
artificial tears to alleviate dryness.16,17

	 The ramifications of  these findings are significant, 
highlighting the pressing necessity for educational 
institutions and healthcare providers to mitigate 
the risks linked to extended screen usage. Strategies 
including the implementation of  regular breaks during 
screen usage, the promotion of  suitable ergonomics 
and the encouragement of  artificial tear application 
may alleviate the detrimental effects of  digital eye 
strain. 
	 This study underscores the increasing issue of  
digital eye strain among first to third-year medical 
students, especially during the COVID-19 epidemic 
when online learning has grown widespread. The 
study reveals a significant association between screen 
time and the onset of  Digital Eye Strain (DES). 
Students who spent 4 to 8 hours in front of  a digital 
screen were 1.304 times more likely to develop Digital 
Eye Strain (DES) than those who spent fewer than 4 
hours. Although the association is evident, individual 
variability and other ergonomic interventions—such 
as keeping an adequate distance from screens and 
taking regular ocular breaks—may affect the severity 
of  symptoms reported. As dependence on digital 
devices increases in educational environments, it is 
essential to create effective measures to protect ocular 
health and improve general well-being.
	 Educational institutions should enhance student 
understanding on the hazards of  digital eye strain 
by offering advise on screen time regulation, 
ergonomic practices and ocular health. Regular 
ocular examinations should be advocated to identify 
and manage pre-existing visual problems that may 
deteriorate with extended screen exposure. Institutions 
should encourage ergonomic norms, including 
maintaining appropriate screen distance, minimizing 
glare, adhering to suggested eye break times, and 
providing advice on ideal screen configuration and 
posture. Finally, pupils ought to be urged to minimize 
screen time for non-essential activities and engage in 
offline pastimes to promote improved ocular health.
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Familial cerebral cavernous malformation in a Filipino 
family

Maria Veronica P. Comandao, MD1,  Christopher O. Concepcion, MD, FAFN1

Abstract 
Cerebral cavernous malformation (CCM) is a type of vascular malformations characterized by the absence 
of intervening brain parenchyma. Cerebral cavernous malformations are of two forms, sporadic and 
familial. About 0.4-0.8% of the population are affected as assessed based on Magnetic Resonance Imaging 
(MRI) findings and postmortem findings.  Three genetic mutations have been identified: CCM1, CCM2, 
CCM3, with an incidence of 40%, 40% and 20%, respectively. 
    This study presents five members diagnosed with Familial CCM in a Filipino family. A 25-year-old 
male, from a low socio-economic background, was admitted due to a progressive generalized headache 
of 2 years’ duration, during which multiple brain lesions were observed on MRI. All members of the 
family became symptomatic before 30 years of age, and four out of the five members underwent surgery. 
However, molecular genetic testing was not performed as the patient could not afford it. The testing was 
not covered by the country’s insurance system, and it would have been an out-of-pocket expense.
    In patients diagnosed with cerebral cavernous malformations, a thorough clinical and family history 
is warranted accompanied by MRI-GRE (Magnetic Resonance Imaging - Gradient Echo) and MRI T2 help 
establish final diagnosis. Confirmation with molecular genetic testing should be offered to all members 
of the family for proper neurological and genetic care. 
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Cerebrovascular malformations are developmental 
abnormalities that affect the blood vessels 

supply ing  the  bra in .  They inc lude  venous 
malformations, arteriovenous malformations, 
cavernous malformations, and telangiectasis.1 

The feature that distinguishes them from other 
types of  vascular malformations is the absence of  
intervening brain parenchyma.2 Cerebral cavernous 
malformations are of  two forms, sporadic and 
familial. About 0.4-0.8% of  the population are 
affected as assessed based on MRI findings and 
postmortem findings.2,3  Three genetic mutations have 
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been associated with Familial Cerebral Cavernous 
Malformation: CCM1, CCM2, CCM3.CCM1, CCM2 
and CCM3 denote three distinct genetic variants linked 
to Cerebral Cavernous Malformation (CCM). These 
mutations are accountable for the onset of  CCM and 
are situated in three separate genes. The prevalence 
of  these mutations differs among the population, 
with each mutation associated with particular forms 
of  CCM. The CCM1 mutation, associated with 
the KRIT1 gene, is the most prevalent, accounting 
for around 40% of  CCM cases. It transpires in the 
KRIT1 (Krev interaction trapped 1) gene. The CCM2 
mutation, associated with the MGC4607 gene, 
accounts for an additional 40% of  CCM instances. 
The CCM3 mutation, associated with the PDCD10 
gene, is the rarest variant, accounting for around 
20% of  CCM cases. The three mutations are integral 
to the genetic foundation of  CCM and are crucial 
for its diagnosis. Genetic testing can ascertain the 
presence of  specific mutations in affected people, 
perhaps guiding treatment approaches and familial 
counseling.4

	 The familial form of  the disease is inherited 
in an autosomal dominant pattern. It is involved 
in up to 30% of  all cases and is present mostly in 
Hispanic Americans of  Mexico than in other ethnic 
groups.5 Patients with multiple lesions constitute 
12-20% in sporadic form and more than 50% in the 
familial form of  CCMs.2 Patients with CCMs may 
present with seizures, hemorrhage, focal deficits or 
nonspecific headaches.6,7 In MRI studies, they appear 
as mixed signal intensity core with a hypo-intense 
hemosiderin rim giving the pathognomonic MRI 
finding of  “popcorn-like” masses.1,8 These lesions are 
rarely appreciated on angiography and are considered 
angiographically occult.9 Few cases have been reported 
from other racial origins. It is vital to report such case 
to render awareness, reduce morbidity and perform 
genetic counseling to diagnosed cases. 

Methods
The data were collected from available medical 
records, patient interview and histopathologic registry. 
Four out of  the five members of  this family were 
operated on. However, only one has been admitted 
and operated on in this institution. Histopathologic 
examination of  the specimen has been recorded for this 
case. No molecular genetic testing has been done for 
all four members diagnosed through histopathologic 
examinations. 

The Cases
Five members of  the family were identified with 
cavernous malformation based on MRI findings. 
Family pedigree is presented in Figure 1. 

Case 1 

	 A 25-year-old male, right-handed, was admitted 
for the first time due to progressive generalized 
headache of  2 years duration. The headache was 
then associated with numbness on the right arm, 
leg and trunk. MRI T1 sequence (Figure 2) showed 
shortening while T2 sequence showed prolongation of  
signal resulting in a “popcorn ball” like configuration 
with multiple intra-axial nodular foci of  varying sizes 
scattered in the cerebral hemispheres, pons and left 
cerebral hemisphere. He then underwent surgery and 
was discharged 7 days postoperatively with noted 
relief  from the headache but still with numbness on 
the right trunk, arm and leg. Genetic testing has not 
been done due to financial constraints. 

Case 2

	 A 58-year-old female presented with seizures 
and was diagnosed with cavernoma through MRI at 
19 years old. She underwent surgery abroad which 
revealed cavernoma.

Case 3 

	 A 55-year-old female presented with seizures 
of  unknown semiology.  She was  diagnosed 
radiographically with cavernoma at 20 years old. 
She refused surgery and is on medications for seizure 
control.

Case 4

	 A 27-year-old male, Professional Nurse, presented 
with severe headache and dizziness, was diagnosed 
radiographically with Cavernoma at 16 years old; 
underwent surgery in 2007 which showed Cavernoma. 
Postoperative MRI showed no recurrence.

Case 5

	 The proband’s grandmother is already deceased. 
She presented with headache and dizziness at the 
age of  70. She underwent surgery which showed 
Cavernoma.

Familial Cerebral Cavernous Malformationi in a Filipino Family
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Figure 1. Family pedigree showing five members spanning three generations diagnosed with cerebral cavernous 
meningioma.

Figure 2. (A-E) MRI (GRE/T2*) showing the presence of multiple areas of hypointense with hyperintense lesions in 
GRE/T2* sequence indicative of hemosiderin deposition.

Outcome and Follow Up

	 Not all family members performed periodic MRI 
examinations for economic reasons.  The patient is 
now seizure-free. All of  them are now leading a normal 
life. 

Discussion
Cerebral cavernous malformations are clusters of  
abnormal capillaries and venules, which periodically 
bleed with a mulberry appearance grossly and a 
“popcorn-like” lesion radiographically.10 Cerebral 
cavernous malformations are of  two forms, sporadic 

and familial. The familial form of  the disease is 
inherited in an autosomal dominant pattern. It is 
involved in up to 30% of  all cases and is present 
mostly in Hispanic Americans of  Mexico than in 
other ethnic groups.5 Three genetic mutations have 
been associated with Familial Cerebral Cavernous 
Malformation: CCM1, CCM2, CCM3.4 CCM1 is 
located at chromosome locus 7q11-q22 and was the 
first gene identified in association with the familial 
form of  CCM.11 CCM1 mutation is involved in 
40% of  familial CCMs and nearly half  will have 
neurological symptoms before the age of  25 years.7,12 

CCM2 is localized at 7p15-13 and are involved in 

Familial Cerebral Cavernous Malformationi in a Filipino Family
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up to 40% of  familial CCMs. CCM3, localized at 
3q25.2-q27, encodes programmed cell death protein 
10 (PDCD10).13 It is the most recently discovered 
gene involved in familial CCM and are less common 
than CCM1 or CCM but are most likely to present 
with hemorrhage and early symptom onset before 15 
years of  age.14

	 A study among Hispanic Americans showed 
that 9% of  individuals diagnosed with CCM were 
symptomatic before the age of  10 years, 62-72% 
between the ages 10-40 years and 19% after the age 
of  40 years.15  In this current study, the earliest family 
member diagnosed was at 16 years and all were 
symptomatic before 30 years of  age. The prevalence 
of  CCM1, CCM2 and CCM3 in families is 40%, 20%, 
and 40% respectively.11

	 In a study on the natural history of  familial 
cavernous malformations, a total of  59 members from 
6 families were studied and results showed the dynamic 
state of  CMMs as seen in changes in the number, size 
and imaging characteristics of  the lesions.1

	 In recent literature, it is advised that incidentally 
discovered, asymptomatic or no increase in size CCMs 
should be observed and followed by periodic MR 
imaging while symptomatic lesions responsible for 
seizure, progressive neurological deficit, first clinically 
significant hemorrhage in non-eloquent areas and 
a second hemorrhage in eloquent areas should be 
considered for surgical removal.16,17 

Conclusion
Several conclusions from this case report have been 
made:

1.	 Diagnosis of  Familial Cerebral Cavernous 
Malformation requires a detailed patient history, 
family history, high-quality MRI utilizing gradient-
refocused imaging, histopathologic examinations.

2.	 Diagnosis is confirmed by molecular genetic 
testing. 

3.	 Repeat periodic MRI for symptomatic cases are 
recommended for follow-up monitoring. MRI 
should be offered to family members at risk. 

Limitations
Although genetic testing was advised for the patient,  
however, due to financial constraints, the patient 

was unable to afford it. Instead, authors focused on 
highlighting the symptoms, physical findings, and 
alternative diagnostic methods, including imaging, 
laboratory results, and clinical observation, which led 
to the working diagnosis. 
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A case of traumatic intracranial aneurysm in a 
6-year-old child following a closed blunt head 
injury

Mariz Kaye Sales, MD1; Christopher Concepcion, MD, FAFN1; Asis Encarnacion, MD, FAFN1

Abstract
This is a case of a 6-year-old male who had a motor vehicular accident, who initially presented without 
neurologic deficit immediately post injury but followed up with seizures and motor weakness. The aim 
of the study is to review the pathomechanism of traumatic aneurysm in blunt head trauma in pediatric 
patients. 
    The initial imaging done revealed a closed, depressed comminuted fracture in the left frontal bone. 
Three weeks post-injury, he had recurrent generalized tonic clonic seizures and angiogram showed 
saccular aneurysm of the left A2 with left frontal intracerebral hemorrhage (ICH).  
     The patient underwent bifrontal craniotomy, clipping of aneurysm and evacuation of the ICH. Treatment 
options includes endovascular approach, wrapping and trapping the aneurysm. However, there is no 
single modality indicated for all lesions. Post-operatively, the patient was aphasic with right hemiparesis 
(2/5). Speech improved the second week after the surgery. Rehabilitation was initiated after admission 
and unassisted ambulation noted after 2 months. Work up done for other possible causes of aneurysm 
in the pediatric population revealed unremarkable findings. Mechanism associated with blunt traumatic 
head injury in the development of aneurysm could be secondary to a shear or rotational injury damaging 
vessels in close proximity to dura, for instance in this case, close to the falx cerebri.
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The aim of  the  s tudy was  to  rev iew the 
pathomechanism of  traumatic aneurysm in a 

blunt head trauma in a pediatric patient. As cited 
by Emir, et al., traumatic intracranial aneurysms 
(TICA) following closed head injury comprise less 
than 1% of  all cerebral aneurysms and is associated 
with significant morbidity and mortality rate as high 
as 50%. They may present with headache acutely or 

delayed and may even be seen as an incidental finding 
in imaging studies.1 A subarachnoid hemorrhage is 
the most common imaging finding of  intracranial 
aneurysm in both pediatrics and adults. Similar 
to adult counterparts, pediatric aneurysms can be 
related to systemic diseases and/or other intracranial 
pathologies. Other systemic conditions may include 
Marfan Syndrome, polycystic kidney disease, 
coarctation of  the aorta, and fibromuscular dysplasia. 
As for adults – acquired conditions such as diabetes 
mellitus, hypertension, cigarette smoking and 
hyperlipidemia, are noted risk factors for developing 
intracranial aneurysm. Pediatric intracranial 
aneurysm is considered rare and a threatening 
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condition. Mortality is high if  left untreated and 
sudden death may ensue with rebleeding. Management 
approach to these pediatric aneurysms largely differ 
from that of  adults.  The aim of  the study was to review 
the pathomechanism of  traumatic aneurysm in blunt 
head trauma in pediatric patients.

The Case 
A consent was obtained from the father regarding 
presentation of  the case. 
	 This case involved a 6-year-old male who met 
developmental milestones prior to the injury and 
has no known familial comorbidities or previous 
hospitalizations. Before the injury, the patient excelled 
academically, shown proficiency in grammar, could 
read up to ten simple words with clarity, was capable 
of  writing letters and numbers, and could ride a bicycle. 
He had a motor vehicular accident and following 
an emergency department consultation, exhibited 
a favorable condition immediately after the injury. 
The patient presented with a Glasgow Coma Scale 
score of  15, exhibiting alertness and no sensory or 
motor abnormalities; hence, he was monitored and 
discharged from the emergency room on the same 
day.  At  follow up after 4 days, he presented with 
recurrent seizures and motor weakness. Plain cranial 
computerized tomography (CT) scan was performed 
revealing  a closed and depressed comminuted fracture 
in the left frontal bone. He was then admitted for 
observation and was discharged in apparent good 
health, with no recurrence of  seizures. Eight days 
post injury, he complained of  intermittent bifrontal 
to diffused headaches. A repeat plain cranial CT scan 
done revealed minimal interhemispheric subarachnoid 
hemorrhage, not previously seen on his prior CT scan. 

Figure 1. (A) Left frontal intracerebral hemorrhage  (B) Saccular aneurysm at the left anterior cerebral artery, A2 segment

Patient was recommended for closed observation but 
was lost to follow up. 
	 Three weeks post-injury, he had recurrent 
generalized tonic clonic seizures preceded by severe 
headache and decreased sensorium  necessitating 
intubation during the emergency room consultation. 
Post ictus, the patient had eye opening to vigorous 
tapping,  pupils were isocoric and briskly reactive 
to light, and with right hemiparesis. A cranial CT 
angiogram scan showed a saccular aneurysm of  the 
left A2 branch aneurysm measuring 0.4cm × 0.4cm 
with its base measuring 0.27cm in its widest and left 
frontal intracerebral hemorrhage (ICH) measuring 
approximately 48 ml in volume (Figure 1 A and B)
	 The patient underwent bifrontal craniotomy, 
evacuation of  the ICH and clipping of  ruptured 
aneurysm. Post-operatively, the patient remained 
intubated, noted with right hemiparesis (2/5), was 
treated for pneumonia and weaned slowly. Post-
extubation, the patient was aphasic until the second 
week after the surgery where the patient was able 
to speak a few words. Rehabilitation was initiated 
during admission and the patient was able to ambulate 
without support after 2 months and speech was 
comprehensible. Work-up for other possible causes 
of  aneurysm in the pediatric population such as  2D 
echocardiography, whole abdominal ultrasound and 
hematologic work up all  revealed unremarkable 
findings.

Discussion
Childhood aneurysms commonly become symptomatic 
at two periods - from birth to 6 years old and then 
from 8 years old to adolescence.2 More commonly, 
cases seen are within the first 2 years of  life although 

Traumatic Intracranial Aneurysm in a 6-Year-Old Child
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the early childhood age group includes newborns to 
the first 6 months. The incidence in children varies 
from 1.9% to 4.6%. Increasing trend of  diagnosed 
cases is probably due to better diagnostic tools and 
heightened clinical suspicion.1 Traumatic aneurysms 
can be classified as direct, if  from a penetrating injury, 
or indirect in cases when it is caused by a blunt or 
closed head injury. The cortical vessels can be involved 
directly below or near the fractured segments.2 Some 
cerebral aneurysms may be secondary to inherited 
risk factors such as genetic connective tissue disorders 
that weaken artery walls, polycystic kidney disease, 
arteriovenous malformations that disrupt blood 
flow and a history of  aneurysm in a first degree 
family member. Traumatic intracerebral aneurysms 
are relatively common in childhood in the first 21 
days post-trauma or even later.3 Pediatric aneurysms 
can also be related to a systemic disease such as 
atherosclerosis, infection, connective tissue disease, 
familial syndromes or vascular anomalies due to 
unrecognized factors during development.4,5,6 A higher 
incidence among patients with sickle cell disease was 
also noted.5 
	 There are several theories postulating development 
of  pediatric aneurysms. Traumatic aneurysms 
usually arise at the skull base or at distal anterior or 
middle cerebral arteries secondary to direct mural 
injury or to acceleration-induced shear.6 They may 
also develop from the remnants of  vascular trunks 
arising from arterial bifurcations.2 These  saccular 
aneurysms may arise from the vessel stumps that 
disappeared when fetal vascular network matured 
forming into the adult major arterial supply.  These 
vestigial nubbins may form aneurysms over time. On 
the other hand, a degenerative process can also explain 
aneurysm development in the pediatric population. 
Intrinsic defects are considered as causative event 
predisposing vessel wall disruption hence the failure 
of  repair on these subsequent insults. There are 
components of  both intrinsic defects and insults in the 
development of  aneurysmal disease amongst pediatric 
population.2 A balance between these two factors and 
the compensation and repair for these changes can 
predict which aneurysm grows, ruptures, or regresses.  
Iatrogenic aneurysms may also occur with unexpected 
frequency in childhood and adolescence and they 
may also present early or late. Hence, any child with 
head injury who presents with delayed neurologic 
deterioration should undergo diagnostic imaging.7  

Pediatric  intracranial aneurysms differ in comparison 

to adults in terms of  characteristics, presentation and 
treatment outcomes.8

	 Endothelin receptor type A (EDNRA) gene 
encodes a receptor activated by endothelin which 
are responsible for the constriction and dilation of  
blood vessels. Endothelin-1, which is the primary 
variant present in vascular smooth muscle cells, is 
the one triggering EDNRA.9 This signaling pathway 
is activated in vascular injuries causing increased 
in cell proliferation. There is a potential that a 
diminished activity, or downregulation, of  EDNRA 
signaling might be a precursor to compromised 
vascular repair mechanisms.  When this repair 
process is not optimized, it could cause vasculature 
susceptible to aneurysm formation following injuries 
or disturbances.10

	 In 15 to 25% of  children with SAH, focal or 
generalized seizures can occur and are more common 
in infants.  Seizure rate as the first presenting sign 
is about 7%. Seizures occurred most frequently in 
children with giant (25%) and posterior circulation 
(27%) aneurysms.2  Once the presence of  subarachnoid 
hemorrhage has been established, a standard, four-
vessel cerebral angiogram is suggested for further 
investigation.
	 Traumatic aneurysms can be histologically 
categorized as true, false, or mixed. The most 
common type is false aneurysms. These aneurysms 
are typically associated with an acute episode of  
delayed intracranial hemorrhage with an average 
time from initial trauma to aneurysm hemorrhage of  
approximately 21 days.3 Several mechanisms have been 
proposed in the formation of  traumatic aneurysms, 
either direct injury to the vessel or via stretching of  
the vessel closely related to the anatomical location 
involved by adjacent forces. Infraclinoid carotid and 
basilar artery aneurysms are commonly associated 
with basilar skull fractures due to the proximity of  
these vessels with the skull base.11,12,13

	 The management of  pediatric aneurysms is 
complex and difficult due to their distinct characteristics 
in contrast to adult cerebral aneurysms. A male 
predominance was seen, with the internal carotid 
artery bifurcation being the most prevalent site for 
the aneurysms.8 In comparison to adults, pediatric 
patients exhibit a higher incidence of  both posterior 
circulation and large aneurysms.14 
	 Despite a higher incidence of  complex aneurysm 
cases in pediatric patients, there is a good recovery 
at 6-months follow-up, which was seen in this case. 

Traumatic Intracranial Aneurysm in a 6-Year-Old Child
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Post-operatively, the patient was aphasic with right 
hemiparesis (2/5). Speech improved the second week 
after the surgery and he was able to ambulate unassisted 
after 2 months. A favorable outcome of  up to 95% is 
observed following the treatment of  both ruptured and 
unruptured pediatric aneurysms.15  The endovascular 
technique, wrapping, and trapping the aneurysm 
are further therapy possibilities. Nonetheless, no 
single approach is recommended for all lesions. The 
recurrence rate of  treated aneurysms was 6.7% in 
the endovascular cohort and 0% in the microsurgical 
cohort. No de novo aneurysms developed in children, 
and the pediatric mortality rate was 10.6%.16

Conclusion
Traumatic Intracranial aneurysms (TICAs) may 
progressively grow, cause ICH and deterioration if  
not detected early. Hence high index of  suspicion 
and aggressive treatment when diagnosed is generally 
needed. Post-operatively, the patient was aphasic with 
right hemiparesis (2/5). Speech improved the second 
week after the surgery. Rehabilitation was initiated 
after admission and unassisted ambulation noted after 
2 months. Work up done for other possible causes 
of  aneurysm in the pediatric population revealed 
unremarkable findings. Mechanism associated with 
blunt traumatic head injury in the development of  
aneurysm could be due to a shear or rotational injury 
damaging the vessels in close proximity to the dura, 
for instance in this case, close to falx cerebri.
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Pityriasis lichenoides chronica associated with 
rabies vaccination: a case report
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Abstract
Pityriasis lichenoides (PL) is an inflammatory papulosquamous condition that exists in a continuous 
spectrum that consists mainly of pityriasis lichenoides et varioliformis acuta and pityriasis lichenoides 
chronica (PLC). The condition has been reported to erupt in response to infections, radiocontrast media, 
medications and vaccines. Most case reports on vaccine-related eruption involve the acute PL, hence, 
this report aimed to present a case presenting with lesions of the chronic variant. 
      A 21-year-old female presented with multiple erythematous to hyperpigmented ill-defined plaques, 
some ulceronecrotic, topped with fine scales and excoriations on the upper and lower extremities, 
periumbilical area and back of 4 months duration, following rabies vaccinations. 
   Histopathologic findings, including interface dermatitis, parakeratosis, spongiosis, and mixed 
inflammatory infiltrates, confirmed the diagnosis of PLC. The patient responded well to oral corticosteroids 
and heliotherapy.
    PL is rare and requires additional research. The potential role of vaccination as an etiologic agent 
represented a crucial area of this investigation. Additionally, heliotherapy should be considered as a viable 
therapeutic alternative when phototherapy is not feasible.. Further research is needed to elucidate the 
pathogenesis of PL and establish evidence-based treatment protocols.
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Pityriasis lichenoides (PL) is an inflammatory 
papulosquamous condition that exists in a 

continuous spectrum that consists mainly of  
pityriasis lichenoides et varioliformis acuta (PLEVA) 
and pityriasis lichenoides chronica (PLC).1-3 The 
exact prevalence, incidence, and risk factors of  this 
condition remain unclear, yet it has been reported that 
the condition is more common in the pediatric age 
group but can affect all ages. Eruption of  cutaneous 

lesions may be triggered by infections, radiocontrast 
media, medications and vaccines.4-5 Although most 
case reports have demonstrated eruption after 
vaccination against viral entities, such as measles-
mumps-rubella (MMR) and influenza vaccines, there 
is a recent report on PLEVA following vaccinations 
against bacterial entities, specifically anti-tetanus and 
diphtheria.5 In this case report, the authors aimed to 
present a case of  PLC following vaccination against 
rabies, including their clinical experience in the 
diagnosis and treatment.

The Case
An otherwise healthy 21-year-old Filipino female 
student sought consult at the dermatology outpatient 
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clinic (OPC) due to multiple erythematous to 
hype r p igmented  i l l - de f ined  p laques,  some 
ulceronecrotic, topped with fine scales and excoriations 
on the bilateral upper and lower extremities, 
periumbilical area, and back of  4-months duration 
(Figure 1). The patient developed the aforementioned 
lesions seven days after receiving the third dose 
of  rabies vaccine (Purified vero cell rabies vaccine 
[Human Biologicals Institute, India]) given for a 
dog bite. The eruption was associated with incessant 
pruritus graded 10/10. There were no systemic 
symptoms. The patient sought consult with a 
dermatologist who prescribed mometasone furoate 
lotion to be applied once daily but it only afforded 
temporary improvement of  the itch and a decrease 
in the number and size of  lesions, without complete 
resolution. One month later, due to persistence of  
the lesions, unrelenting pruritus, and occasional 
development of  new lesions prompted consultation 
at this institution. The patient has an unremarkable 
medical history, with no history of  atopy and allergies 
to food or medication. The primary clinical impression 
of  pityriasis lichenoides chronica was confirmed by 
histopathological studies which revealed microscopic 

Figure 1. An adult female presented with multiple erythematous to 
hyperpigmented ill-defined plaques, some ulceronecrotic, topped 
with fine scales and excoriations on the trunk (a),  and upper and 
lower extremities (b & c). 

changes consistent with pityriasis lichenoides and drug 
reaction. The predominating pattern is subtle vacuolar 
interface change with parakeratosis, spongiosis, and 
superficial perivascular infiltrates consisting mainly of  
lymphocytes, with some neutrophils and eosinophils.
	 Oral prednisone was initiated at 0.7mg/kg/day and 
then slowly tapered over the course of  3 weeks. In the 
second week of  oral prednisone, no new lesions were 
noted, all existing lesions were flat, hyperpigmented 
and there was substantial improvement in the 
hydration of  the skin. At this point, both the pruritus 
and excoriations have already resolved. After 3 weeks 
on oral prednisone, majority of  the lesions on the 
trunk and extremities have already resolved, with only 
a few erythematous to hyperpigmented thick plaques 
topped with scales on the patient’s feet. Prednisone 
was discontinued, and, for the remaining lesions, 
betamethasone dipropionate ointment was prescribed, 
and tacrolimus 0.1% ointment, the latter to be applied 
while on steroid rest. Betamethasone dipropionate 
was then shifted to clobetasol propionate ointment 
for another 2 weeks with noted resolution. The 
patient was also instructed to undergo heliotherapy 
by exposing the affected areas to midday sun for 10-
15 minutes 2-3 times per week throughout the course 
of  treatment. Moreover, nonpharmacologic measures 
such as the use of  emollient and mild soap were also 
advised and followed with good compliance. 

Discussion
PL affects both children and adults, but most reports 
indicate that it is a predominantly pediatric condition. 
However, the exact worldwide prevalence in both 
the general and pediatric populations still remain 
unknown. While some studies have shown a male 
predominance, others have stated that there is no male 
or female predilection.6 The Philippine Dermatological 
Society accredited institutions reported 1,363 cases of  
PL from 2011 to 2021, where 563 (41.3%) are males 
and 800 (58.7%) are females. Out of  1,363 cases, 267 
(19.6%) are pediatric cases (0-18 years old).
	 Three main pathogenic theories have been 
proposed for PL: 1) an inflammatory reaction 
secondary to T-cell dyscrasias, 2) an immune complex 
mediated hypersensitivity vasculitis, and, the most 
popular theory, 3) an inflammatory, immunologic 
response induced by infectious agents and extrinsic 
antigens, such as drugs and vaccines.5,7-9 Suggested 
potential mechanisms for the development of  
cutaneous reactions from vaccines include a) a type 
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I or type IV hypersensitivity response oftentimes due 
to excipients rather than the vaccine antigen. and b) a 
T-cell mediated skin reaction due to molecular mimicry 
with a viral epitope.10,11 Since patient developed lesions 
after 24 hours post-vaccination, it is possible she 
developed a Type IV delayed hypersensitivity reaction 
to an excipient of  the rabies vaccine. The administered 
vaccine contains the excipient thiomersol, which has 
been reported to cause delayed-type hypersensitivity 
reactions with a variety of  cutaneous manifestations.12

	 A few case reports have been published on 
PL following vaccination, specifically on MMR, 
influenza, and double dose diphtheria and anti-tetanus 
vaccine.9,13 The onset of  eruption ranges from 2-10 
days after receiving the dose in both pediatric and 
adult patients. Among the case reports cited, most 
of  the patients presented with lesions consistent with 
PLEVA, with only one presenting as PLC. In the 
aforementioned case report, lesions characteristic of  
PLC erupted 10 days following MMR vaccination 
with a clinical course lasting 10 months.13 The patient 
reported onset of  eruption of  her cutaneous lesions a 
week after receiving the 3rd dose of  anti-rabies vaccine.
	 There have been many reports of  cutaneous 
reactions following COVID-19 vaccination. An 
evaluation of  clinical and histopathologic correlation 
of  the reactions reported in an international registry 
on COVID-19 vaccine cutaneous reactions resulted to 
the identification of  13 different categories of  biopsy-
proven reactions, the most common being vaccine-
related eruption of  papules and plaques (V-REPP).10,11 
VREPP belongs to a histopathologic spectrum of  
papulosquamous reactions that demonstrate some 
degree of  spongiosis with or without both prominent 
interface change and eosinophils, and clinically 
presents as papulo-vesicular, pityriasis rosea-like and 
papulosquamous with subtle scales.10 Interestingly, 
the histological and clinical features of  PLC meet the 
criteria of  VREPP, particularly the third form.
	 Pityriasis lichenoides chronica is a diagnosis that 
warrants a high index of  suspicion and confirmation 
by histology.14 Histopathologic examination of  
PLC would typically show an interface pattern. The 
epidermis is parakeratotic and may show acanthosis, 
spongiosis and focal invasion of  lymphocytes and 
erythrocytes. Classically, a wedge-shaped moderately 
dense lymphohistiocytic perivascular inflammatory 
infiltrate that obscures the dermoepidermal junction 
and extends down to the reticular dermis may be 
appreciated. On the other hand, PLEVA would 

show prominent exocytosis and dense and diffuse 
lymphocytic infiltration along the basal layer with 
features of  vasculitis.2,4 The patient’s biopsy result 
was consistent with PLC due to the bandlike infiltrate 
composed of  lymphocytes and the absence of  
vasculitis. The presence of  few neutrophils and rare 
eosinophils is most commonly seen in drug eruptions, 
which is consistent with our clinical picture being that 
the eruption was secondary to vaccination.15

	 Thus far, phototherapy is considered to be first-
line therapy for PLC, together with medications 
which include topical corticosteroids and calcineurin-
inhibitors,  and oral  antibiotics,  par t icularly 
tetracyclines and erythromycin.4,5,16-17 Second line 
therapy includes methotrexate and cyclosporine, 
usually given for fulminant cases.18 The authors 
decided to administer oral corticosteroids to the 
patient because of  the severity of  the lesions and 
the significant pruritus. They aimed to commence 
phototherapy; however, their patient was not 
receptive to this option during the ongoing COVID-19 
pandemic. Instead of  phototherapy, their patient 
was advised to engage in heliotherapy by exposing 
the affected areas to midday sun for 10-15 minutes, 
2-3 times per week during the treatment period. A 
systematic review on heliotherapy showed that at a 
frequency of  only 10 days per year, 60% of  patients 
achieved almost complete clearance of  PLC for at 
least 2 years of  treatment.18 To target the therapeutic 
narrowband UVB at 310 nm, heliotherapy must be 
conducted using midday sun, otherwise, it would 
be ineffective.19 The choice of  potency of  topical 
corticosteroid is upon the discretion of  the physician 
and no recommendations have been reported. In terms 
of  phototherapy, few uncontrolled and retrospective 
studies have reported improvement in majority of  
patients.16,20 Narrowband UVB treatment requires at 
least two to three months administered at least thrice 
in a week to achieve a favorable response.21

	 PLC lesions generally regress over weeks but 
may be followed by episodes of  exacerbations and 
remissions that can accumulate to a clinical course that 
can take 1.5-31 months.4,22 For the patient,  the clinical 
course lasted for more than 1 year. It is also worth 
noting that in a study done on cutaneous hematologic 
disorders in children, 4 (7%) out of  51 patients had 
PLC 3 to 10 years prior to being diagnosed with 
mycosis fungoides. Consequently, patients with PLC 
warrant monitoring for new lesions and follow up 
as needed, due to the low risk of  lymphomatous 
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transformation and evolution to cutaneous T-cell 
lymphoma.23

Conclusion
To the authors’ knowledge, this is the first case 
report documenting PLC developing after antirabies 
vaccination. To date, no definite algorithm has been 
established in terms of  its treatment. Guided by the 
recommended first-line and second-line therapies, 
treatment may vary depending on the extent of  
the lesions and severity of  signs and symptoms, 
particularly pruritus. Amidst a global pandemic, 
heliotherapy should not be overlooked as a therapeutic 
option when patients are not amenable to undergo 
first-line conventional phototherapy.
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