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ABSTRACT

Objectives Frequent attenders (FAs) visit healthcare
settings at higher rates compared with the general
population and use disproportionate amounts of
healthcare resources. Frequent attendance (FA) has

also been associated with greater morbidity and

adverse socioeconomic circumstances. Our study

aimed to describe the sociodemographic profile,

clinical presentation, and healthcare utilisation patterns
of adolescent FAs at polyclinics in Singapore and to
determine the factors associated with adolescent FA.
Design Retrospective electronic database analysis.
Setting A cluster of eight state-subsidised public primary
care clinics (polyclinics).

Participants Multiethnic Asian adolescents aged 10-19
years who attended the eight polyclinics in 2021. FAs were
defined as the top 10% of clinic attendees in terms of
annual visit frequency.

Results In 2021, 34645 adolescents attended the
polyclinics for 75902 visits. Visits were for acute (52.8%),
chronic (26.2%) and preventive (27.7%) care. FAs attended
>4 visits annually, accounting for 14.4% of adolescents
and 42.5% of total attendances. Compared with non-FAs,
FAs were older (OR 1.16, 95% Cl 1.15to 1.18, p<0.001),
more likely to be of non-Chinese ethnicity, and have
received financial aid (OR 1.68, 95% Cl 1.58 t0 1.79,
p<0.001). FAs had more underlying psychiatric conditions
(p<0.001) but presented less frequently with psychiatric
complaints (p<0.001). FAs were more likely to be referred
to emergency departments (p<0.001) and psychiatry
clinics (p<0.001), to be prescribed potentially addictive
medication (p<0.001), and had longer annual medical
leave certification (7 days (IQR=4-11) vs 3days (IQR=1-3,
p<0.001)).

Conclusion Adolescent FA was associated with increasing
age, non-Chinese ethnicity and lower socioeconomic
status. Despite having more underlying psychiatric
conditions, adolescent FAs presented more frequently
with acute physical complaints instead of psychiatric
symptoms. Adolescent FAs had longer annual medical
leave certification and greater healthcare utilisation
indicated by more clinic visits and referrals to emergency
departments and psychiatry clinics.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study included a large number of multiethnic
Asians and used data from approximately a third
of the public adolescent primary care population of
Singapore.

= We used the top 10th percentile definition for fre-
quent attendance in this study, which allows for
greater ease of comparison between other frequent
attender studies in different healthcare settings.

= Due to the retrospective nature of this study, the
variables available for analysis were limited to the
data recorded in the electronic medical records.

= This study was conducted during the COVID-19
pandemic. There may be potential differences in
the healthcare utilisation and presentation patterns
compared with non-pandemic periods.

INTRODUCTION

Frequent attenders (FAs) are a small group
of patients who visit healthcare settings at a
higher rate compared with the general popu-
lation and use a disproportionate amount
of healthcare resources.'™ The top 10%
of attendees are estimated to account for
30%-50% of all primary care encounters.*
Frequentattendance (FA) has been associated
with higher rates of physical illness,” ® mental
health issues,7_9 somatisation,?’ 9 adverse
socioeconomic circumstances’ ' and poorer
quality of life’ ' among adult primary care
patients.

FA in adolescents poses a unique challenge
in primary care as adolescents have different
healthcare needs and presentation patterns
compared with adults. Adolescents have
lower levels of help-seeking behaviour'? and
use healthcare at the lowest rates among all
age groups.”” Reasons for the disparity may
include a distrust of the healthcare system,
concerns about confidentiality, stigma and
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fear of being judged by healthcare providers for their
socially disapproved or risk-taking behaviour."*"” Adoles-
cent FAs also present frequently with somatic symptoms
such as abdominal pain, chest pain, headache, lethargy,
weight loss, dizziness, syncope or other non-specific symp-
toms.” ' This poses a diagnostic challenge and results in
unmet mental healthcare needs, which have been subse-
quently linked to poorer physical and mental health
outcomes in adulthood."*’

Studies on FAs have focused mainly on adults." The
few studies conducted on adolescent FAs have shown
significant associations with female gender,”' ** younger
age,3 % lower socioeconomic factors,?’ 2 B somatic
complaints,” ' ** mental illness’ ** and increased
hospital visits.” However, the age range of the study popu-
lations and definitions of FA have differed among studies,
hampering interstudy comparison.

In Singapore, the profile and healthcare utilisation
patterns of adolescent FAs in primary care are unknown.
There is little comparative data from neighbouring coun-
tries due to a lack of epidemiological data and dissimilar
ethnic make-up among the Southeast Asian nations.**
Therefore, this study aimed to describe the sociodemo-
graphic profile, clinical presentation and healthcare util-
isation patterns of adolescents attending polyclinics in
Singapore and to determine the factors associated with
adolescent FA.

METHODS

Definition of FAs

FAs are defined by their frequency of clinic visits, which
is determined either by using the top percentiles by
frequency of annual clinic attendances or by identi-
fying patients presenting more than a certain number of
visits.” All visits were considered, including those with
scheduled appointments. Using the top percentile defini-
tion allows for standardisation among studies where the
proportion of FAs remains similar regardless of popula-
tion size, presentation patterns or differences in primary
care settings. This allows for greater ease of comparison
between different frequent attender studies. However,
this definition requires a retrospective view and limits its
applicability in real-time situations, which may result in
delayed identification and missed opportunities for inter-
vention in FAs.*

In this study, the top percentile definition of FA was
used as there was no prior local primary care data on
the frequency of presentations in adolescents to deter-
mine an appropriate visit frequency cut-off, in addition
to the reasons mentioned above. The 10th percentile
was selected as it was the most frequently used percentile
number in the literature.*

Study design and setting

During the study period, primary healthcare in Singa-
pore was provided through a network of 22 public outpa-
tient polyclinics and approximately 1800 private general

practitioner clinics throughout Singapore.” Polyclinics
are large state-subsidised public healthcare centres that
provide primary care services such as outpatient medical
treatment, preventive healthcare and health education.”
The study sites were eight polyclinics from the Singapore
Health Services (SingHealth) group of public healthcare
institutions, which service the eastern region of Singapore
(approximately one-third of the population of Singa-
pore). The clinics are situated in the central and eastern
regions of the highly urbanised island state, with approx-
imately 1.6million patient visits in 2021.*” The clinics
operate from 08:00 to 17:00 on Mondays to Fridays, from
08:00 to 12:30 on Saturdays and are closed on Sundays.
A retrospective database study was conducted using
electronic medical records data from 1 January 2021 to
31 December 2021 across the study sites. The study was
granted ethics exemption by the SingHealth Centralised
Institutional Review Board (Ref: 2022,/2072).

Patient and public involvement

The research proposal, including the research questions,
methods and outcome measures, was presented to a
research forum consisting of current or former patients
at SingHealth polyclinics. This was done to gather the
patient’s perspective on our study.

Population

All adolescents aged 10-19years® at the time of presen-
tation who registered for in-person or video consultation
at SingHealth Polyclinics with at least one recorded diag-
nosis, locals and foreigners alike, were included in the
analysis.

Data extraction process and deidentification of data

The study sites use a common electronic platform (Sunrise
Clinical Manager) that contains data on clinical notes,
diagnosis codes, diagnostic tests and results, medication
prescriptions, medical leave certification and specialist
referrals. Sociodemographic and financial information is
captured via a separate system (Outpatient Administra-
tive System). The relevant data were extracted from the
respective databases and uploaded to a single enterprise
data repository known as the Electronic Health Intelli-
gence System (eHINTS).

A research informatics staff from the institution’s
research department extracted the data via the eHINTS
platform. To ensure patient confidentiality, the data were
deidentified by an appointed trusted third party. The
key linking patient identifiers to the dataset were held
securely by the trusted third party who was not involved
in the study in any other way. The deidentified data were
made available only to members of the research team and
stored on a secure device.

Data variables

Sociodemographic variables included age, gender,
ethnicity and receipt of financial aid as a surrogate of
socioeconomic status. Financial aid encompassed any
of the following governmental subsidy programmes: the
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Table 1 Sociodemographic factors associated with FA using multivariable logistic regression
Total, n(%) Non-FAs, n(%) FAs,n(%) Crude OR P value Adjusted OR P value
Total adolescents 34645 29652 (85.6) 4993 (14.4) - - - -
Age, Median (IQR) 16 (13-18) 15 (13-18) 17 (15-19) 1.16 (1.15-1.17) <0.001 1.16 (1.15-1.18)  <0.001
Gender
Male 17617 (60.9) 15097 (50.9) 2520 (50.5) 0.98 (0.93-1.04) 0.562 1.01 (0.95-1.08) 0.695
Female 17028 (49.1) 14555 (49.1) 2473 (49.5) 1 1
Ethnicity
Chinese 20715(59.8) 18148 (61.2) 2567 (51.4) 1 1
Malay 8169 (23.6) 6650 (22.4) 1519 (30.4) 1.61(1.51-1.73) <0.001 1.43 (1.33-1.54) <0.001
Indian 3739 (10.8) 3130 (10.6) 609 (12.2) 1.38 (1.25-1.51)  <0.001 1.40 (1.27-1.54) <0.001
Others 2022 (5.8) 1724 (5.8) 298 (6.0) 1.22 (1.07-1.39) 0.002 1.19 (1.04-1.36) 0.01
Financial support
Yes* 13249 (38.2) 10724 (36.2) 2525 (50.6) 1.81(1.70-1.92) <0.001 1.68 (1.58-1.79)  <0.001
No 21396 (61.8) 18928 (63.8) 2468 (49.4) 1 1

*Receipt of any form of financial support.

MediFund scheme (a means-tested governmental endow-
ment fund for patients who have difficulty paying their
medical bills after all other means of payment have been
exhausted) and the Community Health Assist Scheme
(CHAS) Orange and Blue Schemes (a stratified means-
tested subsidy for public outpatient treatment available
for Singapore citizens). Enrolment in these financial
schemes is voluntary and requires application. Adoles-
cents cannot directly apply for the CHAS scheme;
instead, their families must apply on behalf of their entire
household.

Clinical presentation variables included the category
of visits (acute/chronic/preventive), diagnosis catego-
ries by systems (online supplemental appendix A) and
individual diagnosis codes according to the International
Classification of Diseases Tenth Revision.*®

Healthcare utilisation variables included the date of
presentation, frequency of clinic visits, total duration
of medical leave certification, frequency of specialist
outpatient clinic and emergency department referrals
and frequency of being prescribed potentially addictive

medication such as benzodiazepines, opioids, gabapentin
and various cough syrups (online supplemental appendix
B).

Statistical analysis

Table 1 provides an overview of the total number of adoles-
cents, categorised by FAs and non-FAs and their associa-
tion with sociodemographic factors. Table 2 presents the
total number of clinic visits of all attendees, including the
type and related diagnosis of each visit. Table 3 displays
the association between FAs and non-FAs and their health-
care utilisation profile. We employed descriptive analysis
to summarise baseline demographics, clinical data and
healthcare utilisation data. For continuous variables
(all continuous variables were skewed), we reported the
median and IQR. Categorical variables were presented
as frequencies and percentages. Binary logistic regres-
sion was used to calculate the crude ORs and adjusted
ORs. The adjusted analyses were controlled for potential
confounders such as age, gender, ethnicity and financial
support, as shown in table 1. x* and Mann-Whitney U

Table 2 Clinical presentation and healthcare utilisation (by number of visits)

Total, n(%) Non-FAs, n(%) FAs, n(%) P value
Total visits 75902 43658 (57.5) 32244 (42.5) -
Category of diagnosis
Acute 40141 (52.9) 20880 (46.5) 19261 (53.2) -
Chronic 19901 (26.2) 11596 (25.8) 8305 (23.0) -
Preventive 21025 (27.7) 12408 (27.6) 8617 (23.8) -
Visits with a psychiatric diagnosis in 2021
Yes 1333 (1.8) 826 (1.8) 507 (1.6) <0.001
No 74569 (98.2) 42832 (98.2) 31737 (98.4)
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Table 3 Clinical presentation and healthcare utilisation (by number of adolescents)

Total, n(%) Non-FAs, n(%) FAs, n(%) P value
Total adolescents 34645 29652 (85.6) 4993 (14.4) -
Visit count, median (IQR) 1(1-2) 1(1-2) 5 (4-7) -
Annual medical leave certification duration, median (IQR) 3 (2-5) 3 (1-3) 7 (4-11) <0.001
Diagnosis
Any psychiatric diagnosis in 2021
Yes* 1138 (3.3) 790 (2.7) 348 (7.0) <0.001
No 33507 (96.7) 28862 (97.3) 4645 (93.0)
Referrals
Specialist referral per year, median (IQR) 1(1-1) 1(1-1) 1(1-2) <0.001
Referred to psychiatry in 2021
Yes T 600 (1.7) 430 (1.5) 170 (3.4) <0.001
No 34045 (98.3) 29222 (98.5) 4823 (96.6)
Referred to emergency department in 2021
Yest 1139 (3.3) 736 (2.5) 403 (8.1) <0.001
No 33506 (96.7) 28916 (97.5) 4590 (91.9)
Prescription of potentially addictive medication
Dextromethorphan 3716 (10.7) 2402 (8.1) 1314 (26.3) <0.001
Procodin (codeine/promethazine) 58 (0.2) 24 (0.1) 34 (0.7) <0.001
Opioids 49 (0.1) 23 (0.1) 26 (0.5) <0.001
Gabapentin 15 (0.0) 6 (0.0) 9(0.2) <0.001
Benzodiazepines 10 (0.0) 6 (0.0) 4 (0.1) <0.001
Prescribed potentially addictive medication in 2021
Yes§ 3777 (10.9) 2434 (8.2) 1343 (26.9)  <0.001
No 30868 (90.1) 27218 (91.8) 3650 (73.1)

*Individuals with at least one psychiatric diagnosis in 2021
TIndividuals who were referred to psychiatry at least once in 2021

FIndividuals who were referred to the emergency department at least once in 2021
§Individuals who were prescribed potentially addictive medication at least once in 2021

tests were used to compare the categorical and contin-
uous clinical, healthcare utilisation and medication vari-
ables between the frequent attender and non frequent
attender groups.

A p value of <0.05 was considered statistically signif-
icant. All statistical analyses were conducted using IBM

SPSS V.28.0.

RESULTS
Sociodemographic profile
In 2021, 34645 adolescents attended the polyclinics with
a total of 75902 visits (table 1). The median age was 16
years (IQR=13-18); the majority were males (50.9%),
Chinese (59.8%) and 38.2% were recipients of financial
aid. Table 1 provides an overview of the total number of
adolescents and the associated sociodemographic factors.
Using the selected definition of FA (top 10th percentile
of adolescent clinic attendees), the cut-off threshold for
adolescent FA was identified as four visits annually. With
this cut-off threshold, 14.4% (n=4993) of adolescents

were identified as FAs who were responsible for 42.5% of
the total clinic visits.

With multivariable logistic regression analysis (table 1),
FA was associated with increasing age (OR 1.16, 95%
CI 1.15 to 1.18, p<0.001), non-Chinese ethnic groups
(Malays (OR 1.43, 95% CI 1.33 to 1.54, p<0.001), Indians
(OR 1.40,95% CI1.27 to 1.54, p<0.001), Other races (OR
1.19, 95% CI 1.04 to 1.36, p=0.01)) and receipt of finan-
cial aid (OR 1.68, 95% CI 1.58 to 1.79, p<0.001). FA was
not significantly associated with gender (OR 1.01, 95% CI
0.95 to 1.08, p=0.695).

Overall, older adolescents presented more to the poly-
clinics compared with younger adolescents (figure 1).
In the frequent attender group, the number of visits for
males and females was similar in all ages except for a large
disparity seen in the 19-year-old age group (4914 male
visits vs 3005 female visits).
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attender.

Clinical presentation profile

Mondays had the highest overall patient attendance.
Increases in patient attendance were seen in the months
of March—April and July—August (figure 2).

Table 2 presents the total number of clinic visits of
all attendees, including the type and related diagnosis
of each visit. The visits were predominantly for acute
conditions (52.9%), followed by preventive (27.7%) and
chronic conditions (26.2%) (table 2). Online supple-
mental figures A and B provides a summary of the most
frequently encountered diagnosis categories by system
groups and individual diagnoses.

Psychiatric diagnoses were present in 1.8% of all visits
among all adolescents (table 2). The most common
psychiatric conditions seen were anxiety (0.6%), depres-
sion (0.5%) and insomnia (0.3%).

Table 3 displays the total number of adolescents and
their healthcare utilisation profile. FAs were more likely
to have presented with at least one psychiatric diagnosis
in 2021 compared with non-FAs (p<0.001) (table 3).
However, FAs presented less frequently for psychiatric
complaints compared with non-FAs (p<0.001) (table 2).

Healthcare utilisation patterns

The total number of clinic visits for all adolescents ranged
from 1 to 127 (the individual with 127 clinic visits was
a statistical outlier who presented mostly for directly
observed therapy for the treatment of tuberculosis) with

a median of 1 (IQR=1-2) (table 3). FAs attended more
frequently than non-FAs (median of five visits (IQR=4-7)
vs one visit (IQR=1-2), p<0.001). The median duration
for medical leave certification for all adolescents was
3days per annum (IQR=2-5). FAs had longer medical
leave certification of 7days (IQR=4-11) versus 3days
(IQR=1-3) in non-FAs (p<0.001).

The median number of specialist referrals for all adoles-
cents overall was 1 (IQR=1-1) (table 3). Online supple-
mental figure C provides a summary of the top specialist
referrals. Compared with non-FAs, FAs were more likely
to be referred to a psychiatrist (p<0.001) and the emer-
gency department (p<0.001) (table 3).

Potentially addictive medication prescriptions were
generally low except for prescriptions for dextrometho-
rphan (table 3). Considering all potentially addictive medi-
cations as a whole, FAs were more likely to be prescribed
any potentially addictive medication compared with non-
FAs (p<0.001).

DISCUSSION

Our study has shown that adolescent FA was associated
with increasing age, non-Chinese ethnicity, lower socio-
economic status and higher rates of underlying psychiatric
conditions. FAs presented with acute physical complaints
more frequently than psychiatric symptoms, had longer
annual medical leave certification, and had greater
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healthcare utilisation indicated by a higher frequency of
clinic visits and more referrals to the emergency depart-
ment and psychiatry clinics.

Socio-demographic profile

Adolescent FA was associated with increasing age with
no significant gender differences. This is discordant with
current literature: adolescent FA is usually associated with
younger age” ***’ and female gender.”**” We postulate that
this may be due to the effect of full-time conscripted mili-
tary personnel. In Singapore, all males around the age of
18-20 are required to serve 2 years of mandatory military
service. These full-time conscripted military personnel
have been shown to consult the polyclinics at higher
rates for medical leave certification to remain absent
from duty.”’ Local emergency department studies on FA
have also described this phenomenon, where the largest
proportion of FAs seen were males aged 16-25 years who
presented mostly for low acuity, self-limiting illnesses.™

This hypothesis is further supported in our study with a
large increase in male FA visits seen in the 19-year-old age
group. To our knowledge, literature on frequent medical
consultations among conscripted male adolescents in
primary care is scarce. This subgroup of adolescents is
subject to unique challenges; more research is required to
ascertain the causes and impact that conscripted national
service has on FA in the primary care setting and strate-
gies to decrease FA in this population group.

Lower socioeconomic status, as measured by the
receipt of means-tested governmental subsidies, was
significantly associated with FA in our study. Most other
frequent attender studies have found similar associa-
tions.'?® ' ** Socioeconomic status is complex and multi-
faceted, encompassing multiple factors such as parental
marital status, housing and place of residence, rurality,
education levels, occupation and income, social class and
economic status.'’ Although the association between low
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socioeconomic status and FA is clear, the precise relation-
ships between each of these factors and their contributing
roles to FA are still not well established."”

Clinical presentation profile

The presence of mental health issues has been shown to
have the strongest association with FA among all factors,
with up to 89% of studies reporting a positive correla-
tion.”” Our results revealed that FAs were more likely to
have received at least one psychiatric diagnosis and be
referred to a psychiatrist compared with non-FAs. This
suggests that FAs are more likely to have underlying
psychiatric conditions and are more likely to require esca-
lation of care to mental health specialists. Despite this,
FAs were less likely to present to primary care with mental
health complaints. Instead, they presented frequently
with acute physical complaints such as upper respiratory
tract infections, headaches and enteritis. This pattern of
presentation has also been highlighted in other adoles-
cent frequent attender studies, where the most common
presentations were respiratory, gastrointestinal and a
range of ill-defined symptoms.”*

One plausible explanation for this pattern of presen-
tation seen in adolescents is somatisation, which is
defined as the manifestation of psychological distress by
the presentation of physical symptoms that cannot be
explained by medical reasons.”” Somatic complaints are a
result of reluctance or the inability to verbalise emotional
distress, which is commonly encountered in adolescents.
The reported primary care prevalence of somatisation in
adolescents is as high as 81%.** However, detection of
somatisation requires active screening for psychosocial
issues, which is time-consuming and may be impractical
in busy primary care settings.

Mental disorders and chronic stress have also been
linked to changes in cellular immunity, which leads to
decreased immune function increasing susceptibility
to infections and illnesses.” ** Thus, the acute physical
symptoms that adolescents frequently present with may
be partially explained by underlying physiological causes.

Our study has identified multiple gaps concerning
the relationship between FA, possible somatisation and
mental and physical health among adolescents. The
low level of help-seeking behaviour for mental health
concerns has resulted in great difficulty in identifying
atrisk adolescents with mental health issues. This results
in missed opportunities for early intervention which
may further contribute to the looming global crisis in
adolescent mental health.”” Given the strong correla-
tion between FA and mental health disorders, interven-
tional studies targeting high-risk adolescents are needed
to determine if FA status can be used as an indicator for
identifying unmet mental health needs in this popula-
tion. It is also unclear whether the pattern of presenta-
tion highlighted above was due to somatisation or true
physiological causes. To explore this, we suggest actively
screening for somatisation using screening tools validated
for local populations™ and consider including biomarker

investigations such as proinflammatory cytokines in
future adolescent frequent attender studies.

Healthcare utilisation patterns

In our study, adolescent FAs had higher healthcare util-
isation in terms of a disproportionate number of clinic
attendances, longer annual medical leave certification
duration and more referrals to psychiatrists and emer-
gency departments. In addition to higher healthcare
costs, there are other indirect costs to consider such as
productivity loss from increased absence from school or
work and future morbidity costs from unmet psychosocial
needs.

Overall, FAs were more likely to have been prescribed
potentially addictive medication compared with non-FAs.
It has been suggested that abuse of prescription medica-
tion in Singapore is common with its prevalence similar
to the use of recreational drugs.”’ Commonly abused
prescription medications include benzodiazepines,
codeine-based medication, methylphenidate, baclofen
and gabapentin,” most of which are available at the poly-
clinics. There are strong correlations between drug abuse
and FA in adult studies.” The frequency of potentially
addictive medication prescribed in our study was low
(<1% except for dextromethorphan). This was expected
because addictive medication such as benzodiazepines
is not as frequently used in adolescents compared with
adults,” possibly due to local conservative prescribing
patterns as well as strict governmental prescription regu-
lations for these medications."! Moreover, conclusions
about prescription medication abuse cannot be drawn
from our study as our results only reflect medication
prescription trends with no data on actual abuse.

Definition of FA

The definition of FA is variable in the current literature,
which has hampered comparisons between study popula-
tions." By applying the ‘top 10" percentile of attendees’
definition in our study population of multiethnic Asians,
adolescent FA corresponded with having >4 primary care
consultations annually. In contrast, Shukla et al (2020)
suggested using the definition of at least 10 visits annu-
ally in their systematic review.” However, this suggested
definition was based on adult studies. In current adoles-
cent studies, the annual visit frequency cut-off ranges
from 1-4 visits.” ® ** The difference between Shukla et
al's suggested cut-off visit frequency and our study’s find-
ings may also be explained by differences in healthcare
settings. Patients in Singapore are not restricted to a
single primary care clinic and are free to visit any public
or private clinic of their choice. The wide availability of
primary care services and the relatively small geograph-
ical size of Singapore further contribute to the ease of
visiting different clinics. Therefore, the true annual visit
frequency for FAs may be higher than what is reported in
our study when considering possible additional visits to
other primary care clinics.
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For future retrospective studies on adolescent FAs, we
recommend using the top 10th percentile definition for
greater ease of comparison across different patient popu-
lations and healthcare settings. For prospective studies
which require real-time identification of adolescent FAs,
we suggest using the cut-off of >4 annual visits based on
our findings.

Strengths and limitations

To our knowledge, our study is the first large multiethnic
Asian study describing the profile and healthcare utilisa-
tion patterns of adolescent FAs in primary care. Our study
included a large number of adolescents and involved data
from a third of the public primary care population of
Singapore.

Our study had limitations. Being a retrospective data-
base analysis study, the variables available for analysis
were limited to the data recorded in the electronic
medical records. Other sociodemographic factors (type
of residence, family income, parental employment and
education levels) and important psychosocial factors
(parental separation, presence of family conflict, child
abuse and neglect, delinquent behaviour and bullying by
peers) were not available for analysis. The financial aid
status of patients used as a surrogate of socioeconomic
status in our study may also not be representative of their
true socioeconomic status. Receipt of the financial aid
programmes are application-based; not all patients from
lower socioeconomic statuses may have applied for finan-
cial aid. Moreover, database studies are subject to coding
inaccuracy and may result in misclassification bias. Due
to internal database coding descriptions, certain medical
diagnoses such as ‘backache’, ‘migraine’ and ‘dysmenor-
rhea’, which some clinicians consider acute conditions,
were classified as chronic conditions. Additionally, over
a quarter of all visits in our study were attributed to
preventive care. This may be overrepresented due to a
large number of diagnosis codes recorded for preventive
health services received during acute or chronic presen-
tations such as ‘Health education’, ‘Other screening/
Growth monitoring Questionnaires’ or ‘Medical exam-
ination/investigations’. Furthermore, the period of
study was during the COVID-19 pandemic, with shifting
protocols of patient management throughout the study
period. Patients were encouraged to present to the clinics
for COVID-19 testing, which may account for the large
number of respiratory conditions seen in both FAs and
non-FAs. There was also mandatory issuance of a 5-day
medical leave certification for all patients presenting with
upper respiratory tract symptoms, which may confound
the data on annual medical leave certification dura-
tion. Additionally, presentations for infectious diseases
and respiratory illnesses may have surged during the
pandemic, but we did not specifically investigate these
disease categories in our analysis as they were not among
the predetermined hypotheses for our study. Finally, the
frequency of potentially addictive medication prescribed
was low (<1% except for dextromethorphan), and hence,

the conclusions regarding this variable should be inter-
preted with caution. Only the frequency of each medica-
tion was recorded, and the actual quantity prescribed was
not known.

CONCLUSION

Our study has described the sociodemographic profile,
clinical presentation and healthcare utilisation patterns
of adolescent FAs attending polyclinics in Singapore, as
well as the factors associated with adolescent FA in the
local context.

Adolescent FA was associated with increasing age, non-
Chinese ethnicity, lower socioeconomic status and under-
lying psychiatric conditions. FAs presented with acute
physical complaints more frequently than psychiatric
symptoms, had longer annual medical leave certifica-
tion, and had greater healthcare utilisation indicated by a
higher frequency of clinic visits and more referrals to the
emergency department and psychiatry clinics.

Further research is recommended to explore the
reasons for FA, the relationships between the factors
associated with FA and methods of early identification
of adolescent FAs who may have underlying psychiatric
conditions.
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