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ABSTRACT

Objectives This systematic review examines prehospital
and in-hospital delays in acute stroke care in Indonesia.
Design Systematic review adhering to Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses guidelines.

Data sources We conducted a thorough search across 11
databases, ClinicalTrials.gov registries and three preprint
repositories up until October 2024.

Eligibility criteria Studies that examined risk variables
associated with hospital delays in the treatment of acute
stroke in Indonesian individuals were included.

Data extraction and synthesis Two reviewers each
carried out the data extraction and risk-of-bias evaluation
separately. The quality of the study was evaluated using
the Risk of Bias in Non-randomised Studies of Exposures
tool. The ‘combining p values’ approach and albatross
plots were used to synthesise the findings.

Results A total of 27 studies with 3610 patients were
included. Key factors contributing to prehospital delays
included low educational level (p=0.014, 6 studies),

low socioeconomic status (p=0.003, 5 studies), cultural
beliefs affecting decision-making (p<0.001, 3 studies),
significant clinical manifestations such as a low Glasgow
Coma Scale score (<8) (p<0.001, 2 studies) and a high
National Institutes of Health Stroke Scale score (>16)
(p=0.002, 5 studies) and transportation challenges, such
as extended travel distance (>15km) (p=0.009, 5 studies)
and lack of ambulance use (p=0.005, 9 studies). In-
hospital delays were prominent, with male sex (p=0.046),
dyslipidaemia (p=0.045) and arrival time (p=0.007) linked
to thrombolysis delays, while CT location affected door-to-
CT time (p<0.05).

Gonclusion Socioeconomic, cultural, clinical severity
and logistical factors were significantly associated

with hospital delays in acute ischaemic stroke care in
Indonesia. Targeted interventions can mitigate these
challenges and improve stroke management and results.
PROSPERO registration number CRD42024494954.

INTRODUCTION

Globally, stroke affects approximately 15
million people each year, with bmillion
deaths and another 5million permanently
disabled.! In Indonesia, the prevalence of
stroke is alarmingly high, with an estimated
8.2 per 1000 of the population, translating

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study employed a thorough search strategy
across multiple databases, which ensured a wide-
ranging collection of relevant literature.

= Data extraction and risk-of-bias assessments were
performed separately by two reviewers, therefore
reducing subjective bias and enhancing the reliabil-
ity of the results.

= The study may be subject to publication bias, as only
published studies were included.

= The quality of included studies varied, which may
affect the overall robustness.

to roughly 1.2million cases annually.” The
primary risk factors for stroke in Indonesia
include hypertension, diabetes mellitus,
dyslipidaemia, smoking and obesity. A 2018
basic health research study in Indonesia
found that 45.9% of patients with stroke had
hypertension, 20.3% had diabetes, 29.4%
had dyslipidaemia, 28.7% were smokers and
28.1% were obese.’

The urgency of timely stroke intervention
is underscored by the concept of the ‘golden
hour’, a window of opportunity during
which treatment is most effective.* This crit-
ical period, typically the first 60min after
the onset of stroke symptoms, is when inter-
ventions such as intravenous thrombolysis
are most beneficial.* ° However, numerous
barriers impede prompt medical attention,
particularly in regions with limited healthcare
infrastructure. In Indonesia, various socio-
cultural, economic and logistical challenges
further complicate timely access to stroke
care.” Previous studies have highlighted
factors such as lack of awareness about stroke
symptoms, delays in seeking medical help,
transportation issues and inefficiencies within
hospital workflows as significant contributors
to treatment delays.”®

This systematic review aims to compre-
hensively analyse the factors associated
with prehospital and in-hospital delays in
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acute stroke management in Indonesia. By synthesising
the available evidence, we seek to identify key areas for
intervention to reduce these delays and improve clinical
outcomes for patients with stroke.

METHODS

Research question

This study was reported in accordance with the Meta-

analysis of Observational Studies in Epidemiology guide-

lines and is registered in PROSPERO (CRD42024494954).

The research question was framed according to the

Population-Exposure-Comparator-Outcomes (PECO)

framework:”

» Population: adults (=18 years) in Indonesia presenting
with acute stroke (ischaemic or haemorrhagic).

» Exposure:

- Prehospital factors, such as lack of awareness about
stroke symptoms, delay in decision to seek medi-
cal help, inaccessibility of transportation, distance
to healthcare facilities, socioeconomic factors and
cultural beliefs and practices.

- In-hospital factors, such as triage processes, avail-
ability of stroke specialists, diagnostic delays (eg,
waiting times for imaging), hospital protocol work-
flow efficiency and hospital resource availability.

» Comparator: none.
» Outcomes:

- Duration of prehospital delay: time from symptom
onset to arrival at a healthcare facility.

- Duration of in-hospital delay: time from hospital ar-
rival to the initiation of appropriate medical inter-
vention (eg, thrombolysis, imaging and surgery).

- Secondary outcomes: impact of delays on clinical
outcomes such as stroke severity, recovery rate or
mortality.

Search strategy

Published studies from inception until 13 October 2024
were retrieved from PubMed, Cochrane CENTRAL,
Ovid Embase, EBSCOhost, Scopus, ProQuest, MedRxiv,
bioRxiv, SSRN, ClinicalTrials.gov, Garuda, Psyclnfo,
PsycNet, Web of Science and Google Scholar. Keywords
used included ‘stroke’, ‘cerebrovascular accident’, ‘pre-
hospital’ and ‘in-hospital’. The comprehensive search
strategies and a complete list of keywords are available
in online supplemental file S1. Reference lists were
screened to identify additional literature using citation
chasing techniques, including reference list scanning of
included studies and previous reviews, as well as backward
and forward citations of included studies.

Eligibility criteria

Studies were eligible if they met the following criteria: (1)
patients aged 18 years or older in Indonesia, (2) patients
diagnosed with acute stroke, (3) studies that specifically
investigated risk factors affecting prehospital or in-hos-
pital delays in acute stroke management, (4) studies with

an appropriate control group, (5) studies with observa-
tional methodological design, including cohort, case-
control and cross-sectional studies and (6) studies in
Indonesian or English language. The exclusion criteria
were: (1) animal studies, (2) duplicate publications, (3)
full-text article not available, (4) systematic reviews, meta-
analyses, conferences, letters and case reports or series
and (5) studies presented in abstract form, without rele-
vant data on prehospital or in-hospital delays.

Data extraction

Titles and abstracts were initially reviewed using EndNote
to exclude articles not meeting the eligibility criteria.
The remaining articles were examined thoroughly
to determine their inclusion in the systematic review
or meta-analysis. The screening was conducted inde-
pendently by two authors (EW and GHPS). Disagree-
ments were resolved through discussion until a consensus
was reached. Data from each study were extracted inde-
pendently using a data extraction sheet covering: (1)
baseline demographics (author, year of publication, loca-
tion and study setting); (2) study population (sample
size and characteristics of acute patients with stroke); (3)
prehospital and in-hospital risk factors associated with
stroke management delays and (4) outcome measures
(primary outcome related to stroke management delay
and secondary outcomes, including stroke severity,
recovery rate or mortality).

Risk of bias assessment

The quality of the included studies was assessed inde-
pendently by all authors using the preliminary Risk of Bias
in Non-randomised Studies of Exposures (ROBINS-E)
tool.'’ Seven domains were evaluated: (1) bias due to
confounding; (2) bias in selecting participants; (3) bias
in exposure classification; (4) bias due to departures from
intended exposures; (5) bias due to missing data; (6) bias
in outcome measurement and (7) bias in the selection
of reported results. Each domain was characterised as
low, some concerns, high or very high risk of bias. In case
of disagreement between assessors, the rating with the
majority approval was assigned.

Data synthesis and statistical methods

Meta-analyses could not be undertaken due to the
heterogeneity of interventions, settings, study designs
and outcome measures. Albatross plots were created to
provide a graphical overview of the data for interventions
with more than five data points for an outcome. These
plots allow p values to be interpreted in the context of the
study sample size. Effect contours show a risk ratio (RR)
for a given p value and study size, providing an indication
of the overall magnitude of any association."'

Patient and public involvement

Patients and/or the public were not involved in the
design, conduct, reporting or dissemination plans of this
systematic review.
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Figure 1 Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) flowchart of included studies.

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched

(rather than the total number across all databases/registers).

**If automation tools were used, indicate how many records were excluded by a human and how many were excluded

by automation tools.

RESULTS

The initial database search yielded 5487 articles, from
which 3211 duplicates were removed and 12 records were
marked as ineligible by automation tools, resulting in
2264 studies for initial screening. After screening the titles
and abstracts, 2217 studies were excluded, with 21 studies
not retrieved, leaving 26 studies assessed for full-text eligi-
bility. Additionally, 17 studies were identified through
citation searching. Following full-text reviews, a total of
16 articles were excluded, leaving only 1 article from the
citation search included in the final review, resulting in 27
studies that met the criteria for inclusion in the systematic
review. A total of 27 studies with 3610 participants were
included. The PRISMA flowchart detailing this process is
presented in figure 1.

Study demographics

The characteristics of the included studies are detailed in
online supplemental file S2. Most studies (18 out of 27)
employed a cross-sectional design, with the remainder
being retrospective (7 out of 27) and prospective cohort
studies (2 out of 27). Sample sizes varied from 30 to 1060
participants. The majority of the studies were conducted
on Java Island (17 out of 27), with the rest being carried
out in Kalimantan (4 out of 27), Sulawesi (3 out of 27),
Sumatra (2 out of 27) and Maluku (1 out of 27). Most
studies were conducted in secondary hospitals (12 out
of 27), followed by tertiary (9 out of 27) and primary
hospitals (3 out of 27). Three studies took place in mixed

settings, combining tertiary and secondary hospitals (3
out of 27).

Risk of bias

Online supplemental files S3 and S4 summarise the results
of the risk of bias assessment according to the ROBINS-E
tool. Among the 27 studies, 2 studies (7.4%) had a very
high risk of bias, 15 studies (55.6%) had a high risk of
bias, 8 studies (29.6%) had some concerns regarding risk
of bias and 2 studies (7.4%) had a low overall risk of bias.
Most of the high risk of bias was due to the lack of anal-
ysis to adjust for selection between groups. The very high
risk of bias was attributed to improperly defined outcome
assessments.

Duration of prehospital delay
The included studies have defined prehospital delay
using various time intervals, ranging from less than 60
min'? to more than 48 hours."” '* Most studies classify the
time interval dichotomously into early and late based on
their respective ‘golden time’ cut-off points at 60 min,'?
3 hours,15_22 3.5 hours,” 4 hours,14 4.5 hours**? or even
24 hours.”” Several studies also categorised prehospital
delay into multiple outcome groups"™ '* **%! or contin-
uous outcomes.'’ ** Notably, two studies did not provide a
specific time interval.****

The analysis of prehospital delays was conducted across
several subgroups: demographic factors, patient back-
ground factors, clinical manifestation factors, family
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Figure 2 Albatross plots illustrating various associations with hospital delay: (A) demographic factors, (B) patient background,
(C) clinical manifestations, (D) family background, (E) transportation risk factors and (F) impact of delays on worsened clinical
outcomes. GCS, Glasgow Coma Scale; NIHSS, National Institutes of Health Stroke Scale and RR, risk ratio.

background factors and transportation factors. Due to
the heterogeneity of outcome measures, an albatross plot
was generated. In this plot, each point represents a single
study, with the p value plotted against the total sample
size of each study. Contour lines indicate the risk ratio
(RR).

The albatross plot for demographic factors showed that
all studies clustered around the null line, indicating no
significant association between age (=56or =65 years),
female sex or Javanese ethnicity (figure 2A). When p
values were combined, there was no effect of age >56 years
(p=0.554, 4 studies), age 265 years (p=0.710, 3 studies),
female sex (p=0.306, 7 studies) or Javanese ethnicity
(p=0.305, 2 studies) in any of the trials.

For patient background factors, most studies clustered
around the null line, indicating no significant effect of
unemployment (p=0.828, 2 studies) and previous stroke

history (p=0.430, 2 studies). However, significant posi-
tive associations were identified between low economic
status'’ (p=0.003, 5 studies) and low patient education?’
(p=0.014, 6 studies) with prehospital delay (figure 2B).
While the combined p value indicated strong evidence of
an association, only one study in each category reported a
statistically significant effect. Ishak et al reported a signifi-
cantly weak correlation coefficient (-0.452, p<0.01),
suggesting that better economic status was associated with
shorter delay times to the emergency room."” Conversely,
Barahama et al reported a significant association between
patients who had graduated high school and those who
had not, suggesting that low patient education could
serve as a predictor for prehospital delay.27

For clinical manifestation factors, most studies clustered
around the null line, indicating that most associations
were not significant between ischaemic stroke (p=0.395,
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2 studies) and night onset (p=0.226, 2 studies). However,
there was strong evidence of prehospital delay associated
with a Glasgow Coma Scale (GCS) score of less than 8
(p<0.001, 2 studies) and a National Institutes of Health
Stroke Scale (NIHSS) score greater than 16 (p=0.002, 5
studies) (figure 2C).

The Albatross plot for family background factors
(figure 2D) showed that most studies reporting family
background factors clustered around the positive segment
of the plot, indicating a positive association with higher
prehospital delay. However, there was no effect of family
as the first responder for prehospital delay in any of the
studies (p=0.904, 3 studies).”' %%’

Low family knowledge, defined as a limited family
understanding of early stroke symptoms and the risk
factors, was strongly associated with prehospital delay
(p<0.001, 13 studies). Among the 13 studies that reported
low family knowledge, 8 showed a significantly higher risk
of prehospital delay.” * 17 % 24325 Hoyever, Welerubun
and Tarihoran found a negative association in the plot.
Despite reporting a significant difference between
decision-makers’ knowledge about early stroke signs and
patient arrival times in National Brain Center Hospital
(p=0.016), on recalculating the OR for poor knowledge,
Welerubun and Tarihoran found an OR of 0.13 (95% CI
0.02 to 0.78, p=0.026), indicating a lower risk of prehos-
pital delay. These contradictory findings may stem from
small sample bias in the study.™

Low family awareness refers to a lack of attentiveness
within a family regarding the severity of symptoms or the
need for urgent action in a medical emergency. There was
also strong evidence of prehospital delay with low family
awarenessin atleast one study (p<0.001, 4 studies). Among
the three out of four studies that reported a significant
association between low family awareness and prehospital
delay,'” #* * Minalloh et al initially reported no signifi-
cant association (p=0.066). However, after adjustment in
multivariate logistic regression analysis, unawareness of
symptom severity (OR=11.025; p=0.007) was significantly
associated with a prehospital delay exceeding 3.5 hours.”

Low family education refers to the lack of formal educa-
tion or lower educational attainmentwithin a family. While
most studies reported a non-significant association, the
combined p value resulted in strong evidence of prehos-
pital delay in at least one study (p=0.028, 5 studies). Only
Kurnia et al demonstrated a significant association with a
prehospital delay exceeding 3 hours when data were trans-
formed to distinguish between those with and without a
college degree (OR 3.42, p=0.028)."" This suggests that
the level of education within a family might play a role
in determining the promptness of seeking medical care
during emergencies.

There was also strong evidence of prehospital delay with
prolonged decision-making (p<0.001, 3 studies). Two
studies highlighted that prolonged decision-making is
linked to longer prehospital delays. Ishak et al'” reported
a correlation of —0.816, indicating that better decision-
making was associated with shorter delay times, while

Rahmawan et a* found an immediate correlative score of
0.509, indicating that more stages in decision-making led
to longer intervals before patients departed for medical
care. Both studies also identified indigenous belief as a
major factor for prolonged decision-making, with fami-
lies often attributing the patient’s condition to voodoo
magic and opting for alternative medicine experts.'” **
This implicates the importance of understanding cultural
influences on healthcare decision-making processes.

Low family practice refers to inadequate health-seeking
behaviours, such as not adhering to established guide-
lines or failing to take necessary steps during a medical
emergency. There was also strong evidence of prehos-
pital delay associated with low family practice (p<0.01,
2 studies). Ishak reported that proactive health-seeking
behaviours correlated with shorter delay (ratio of group
sizes (r)=—0.549, p<0.001),” while Jusuf et al reported
that poor health-seeking behaviours had higher odds of
prehospital delay (OR=32.14, p=0.02).”

The albatross plot for transportation is depicted in
figure 2E. Several studies are positioned around the posi-
tive segment of the plot, indicating a positive association
between transportation factors and higher prehospital
delay. There was strong evidence of prehospital delay
with distances greater than 15km (p=0.009, 5 studies)
and 25km (p=0.0014, 4 studies). However, Kosasih et al®®
and Jusuf et af’® reported that greater distance from the
emergency room correlated with lower prehospital delay.
These paradoxical results may be influenced by other
significant factors or low sample bias.

All referral patients were also significantly associated
with higher prehospital delay (p<0.001, 3 studies). Most
patients who were aware of stroke symptoms and arrived
at primary centres experienced delays due to the referral
system to secondary centres, where thrombolysis treat-
ment is available.”’ %!

The combined p value also revealed strong evidence
of prehospital delay with not using an ambulance in at
least one study (p=0.0052, 9 studies). Three out of nine
studies reported that not using ambulances was signifi-
cantly associated with prehospital delay.'* *' * Despite
initially reporting no significant difference between
ambulance use and patient arrival times at National Brain
Center Hospital (p=0.474), on recalculating the OR,
Aridamayanti et al found an OR of 1.32 (p=0.028) for not
using an ambulance, indicating higher odds of prehos-
pital delay.**

Duration of in-hospital delays

The time interval from the patient’s arrival at the health-
care facility to the initiation of appropriate treatment is
critical for effective care. However, there is very little data
available on in-hospital delays compared with prehospital
delays, as only three studies reported on this aspect.® * 5
Despite this limitation, the existing studies provide valu-
able insights into specific factors influencing in-hospital
delays. Amalia found that male sex (p=0.046), dyslip-
idaemia (p=0.045) and arrival onset time (p=0.007)
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were independent predictors of delayed thrombolysis.
These findings highlight specific factors that could influ-
ence treatment timing within the hospital.” Rasyid et al
conducted a multivariate analysis showing that the loca-
tion of the CT scan was the only factor significantly associ-
ated with door-to-CT (DTC) time (OR 12.6,95% CI 6.8 to
23.3). No significant association was found between DTC
time and other factors, including sex, symptom onset,
NIHSS score at admission and time of admission (whether
during working hours or outside working hours).*® Kurni-
awan e al analysed the time from stroke onset to punc-
ture and time from stroke onset to recanalisation, finding
no significant difference in these time intervals between
patients with favourable outcomes (mRS<2) and those
with unfavourable outcomes (mRS>2) (p=0.198and
0.341, respectively). This indicates that these time inter-
vals might not be reliable predictors of patient outcomes.*”

Impact of delays on clinical outcomes

There was strong evidence of worsened clinical outcomes,
particularly in terms of neurological deficits, with prehos-
pital delay in at least one study (p<0.01, 5 studies). Various
grading systems were used to determine the severity of
these deficits: two studies used the NIHSS,16 2 two used
the modified Rankin Scale(mRS)% 37 and one used the
GCS."® The albatross plot for the impact of delays on clin-
ical outcomes is depicted in figure 2F.

Kurniawan et al reported no significant difference in
outcomes between patients with an mRS score of <2and
those with a score >2 in relation to the time from stroke
onset to treatment.”” This contrasts with the findings of
Okraini et al, who reported that longer prehospital delays
were significantly associated with worse outcomes, as indi-
cated by higher mRS scores.”” The discrepancy may be
due to different methods of categorising the stroke onset,
with Okraini et al using a golden time cut-off of 4.5 hours
and Kurniawan ef al using continuous data.

Patient and healthcare provider perceptions
The study does not include the perceptions of patients
and healthcare providers.

DISCUSSION

This systematic review highlights the significant factors
contributing to prehospital and in-hospital delays in acute
stroke management in Indonesia. The analysis of prehos-
pital delays revealed that socioeconomic factors, cultural
beliefs and lack of awareness significantly contribute to
delays in seeking medical care. Socioeconomic factors,
such as low educational levels and economic status, were
strongly associated with prehospital delays, as patients
with limited resources often faced challenges in accessing
timely care. Cultural beliefs and practices, including
reliance on traditional healers and prolonged decision-
making processes, further exacerbated delays, partic-
ularly in rural areas. Clinical severity, indicated by low
GCS and high NIHSS scores, was also linked to longer

prehospital delays, likely due to the need for specialised
care and transportation. Family-related factors, such as
low knowledge and awareness of stroke symptoms, played
a significant role in delaying hospital arrival, as did logis-
tical challenges, including long travel distances and the
underutilisation of ambulances.

In this review, five studies identified low economic
status as a significant factor associated with prehos-
pital delay (p=0.003). Similarly, six studies found that
low education levels significantly contributed to longer
prehospital delays (p=0.014). These findings align with
previous studies in other low and middle income coun-
tries, where socioeconomic disparities have been shown
to impede timely access to stroke care.”® * Cultural
beliefs and practices also played a crucial role in prehos-
pital delays. Prolonged decision-making processes, often
influenced by indigenous beliefs and complementary
medicine practices, were identified as significant factors.
Two studies in this review reported a strong correlation
between prolonged decision-making and prehospital
delays (p<0.001). Ishak et al highlighted the impact of
cultural beliefs on delaying medical care, where families
attributed stroke symptoms to supernatural causes, opting
for traditional healers before seeking hospital care.*
This finding is consistent with similar reports from other
low to middle income countries indicating the pervasive
influence of cultural practices on healthcare-seeking
behaviour." * Additionally, a study by Saudin et al in rural
Indonesia found that 30% of patients with stroke sought
alternative treatments before visiting a hospital, resulting
in critical delays in receiving appropriate medical care.*
These delays are comparable to those observed in other
low- to middle-income countries, where cultural and
socioeconomic factors often lead to significant prehos-
pital delays.®

Among the clinical manifestations, there was strong
evidence indicating that more severe clinical manifes-
tations were associated with longer prehospital delays.
A GCS score of less than 8 (p=0.0003, 2 studies) and
an NIHSS score greater than 16 (p=0.0018, 5 studies)
were significantly associated with delays. These findings
suggest that patients with more severe symptoms may face
additional barriers in accessing timely care, possibly due
to the need for immediate and specialised transportation
and care, which may not be readily available in all settings.
A study by Aref et alfound that higher NIHSS scores were
associated with longer delays in reaching a hospital, likely
due to the increased need for specialised medical trans-
port and the challenges in recognising the urgency of
the situation by family members and bystanders.*’ This
is consistent with our review’s findings that patients with
severe stroke symptoms, such as those with low GCS
scores, experience significant delays in receiving care.
In contrast, less severe symptoms, such as those seen in
patients with minor strokes or transient ischaemic attacks,
were not significantly associated with prehospital delays.
This could be attributed to the less urgent perception of
these symptoms by patients and their families, leading to
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delays in seeking care. Nguyen-Huynh and Johnston high-
lighted that patients with minor stroke symptoms often
underestimated the severity of their condition, resulting
in delays in presentation to emergency services.**

Strong evidence indicates that low family knowledge is
associated with prehospital delays. Among the 13 studies
reporting on family knowledge, eight studies showed a
significantly higher risk of prehospital delay due to poor
knowledge aboutstroke symptoms (p<0.001).Forinstance,
Welerubun and Tarihoran reported a significant differ-
ence between decision-makers’ knowledge of early stroke
signs and patient arrival times at National Brain Center
Hospital (p=0.016).” Minalloh et al initially reported no
significant association (p=0.066), but after adjustment in
multivariate logistic regression analysis, unawareness of
symptom severity was significantly associated with prehos-
pital delays exceeding 3.5 hours (OR=11.025, p=0.007).*
These findings are consistent with other studies from
various regions. A study by Pandian ef ¢/ in India found
that low family awareness and education were significant
predictors of prehospital delays, similar to the findings
in this review.” Additionally, Mellor et al emphasised that
improving family knowledge and awareness through
targeted educational interventions could reduce delays
and improve stroke outcomes.** These findings highlight
the critical need for public education to improve stroke
symptom recognition and response.

Transportation factors are crucial determinants of
prehospital delays in acute stroke management. Interest-
ingly, Kosasih et al* and Jusuf et al’* reported paradox-
ical findings where greater distances from the emergency
room correlated with lower prehospital delays. These
contradictory results may be influenced by other signif-
icant factors, such as the availability of faster transpor-
tation methods or better infrastructure in more distant
areas, or they might be due to low sample bias in the
studies. Referral patients were also significantly associ-
ated with higher prehospital delays (p<0.001, 3 studies).
Machin and Hamdan noted that patients aware of stroke
symptoms who arrived at primary centres experienced
delays due to the referral system for secondary centres,
where thrombolysis treatment was available.”

Three out of nine studies reported significant associa-
tions between not using ambulances and increased delays.
Aridamayanti et al initially reported no significant differ-
ence between ambulance use and patient arrival times at
National Brain Center Hospital (p=0.474). However, on
recalculating the OR, they found an OR of 1.32 (p=0.028)
for not using an ambulance, indicating a higher risk of
prehospital delay.”” These findings are consistent with
other studies in different settings. A study by Evenson et al
found that patients using private transport experienced
significant delays compared with those who used emer-
gency medical services (EMSs).* Similarly, a study by
Fassbender et al demonstrated that patients transported
by EMSs had significantly shorter prehospital times,
emphasising the im?ortance of using ambulances for
patients with stroke.”

The time interval from a patient’s arrival at a healthcare
facility to the initiation of appropriate treatment, often
referred to as the door-to-treatment time, is critical for
effective stroke care. Rasyid et al conducted a multivar-
iate analysis and found that the location of the CT scan
was the only factor significantly associated with DTC
time (OR=12.6, 95% CI 6.8 to 23.3).%® This indicates that
logistical factors within the hospital, such as the physical
location of critical diagnostic equipment, play a crucial
role in determining how quickly patients receive neces-
sary imaging. Interestingly, no significant associations
were found between DTC time and other factors like sex,
symptom onset, NIHSS score at admission or the time of
admission. Previous studies emphasise the critical role
of hospital processes and infrastructure in determining
treatment times. A study by Meretoja et al found that
streamlined in-hospital protocols and having dedicated
stroke teams significantly reduced door-to-needle times
for thrombolysis, thereby improving patient outcomes.*’
Additionally, a systematic review by Emberson et al high-
lighted that every 15min reduction in door-to-needle
time was associated with an increase in the likelihood of a
favourable outcome for patients with stroke.*®

There were several limitations within this review, such
as having considerable heterogeneity in terms of study
designs, populations, settings and outcome measures.
Assessment of risk of bias also highlighted the significance
of bias in this review, with 55.6% of the studies included
having high risk of bias. Most of the studies included
were also from Java Island, which might not represent the
general population, culture and healthcare infrastruc-
ture in other Indonesian regions. Several of the outcomes
measured were also relied on self-reported data, which
are susceptible to recall and cultural bias. Future studies
should apply standardised definitions and measures of
time intervals for prehospital and in-hospital delays. A
multicentre study with a larger sample would also improve
the accuracy and representability of the studies.

The heterogeneity of study sites, including both urban
and rural settings, presents a significant limitation in
this review. Urban centres typically have more advanced
stroke care facilities, established EMSs and greater aware-
ness of stroke symptoms, whereas rural areas often lack
these resources. These disparities likely contribute to vari-
ations in prehospital and in-hospital delays and should be
explored in future studies. Future studies should stratify
findings by urbanisation level, population size and stroke-
capable centre availability to better understand how
geographical and infrastructural disparities affect prehos-
pital and in-hospital delays. Multicentre studies in diverse
settings are essential to identify factors specific to urban
and rural areas and improve representativeness.

CONCLUSIONS

This systematic review comprehensively examined the
factors associated with prehospital and in-hospital delays
in acute stroke management in Indonesia. The findings
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highlight several critical areas where targeted inter-
ventions can significantly improve stroke outcomes.
Addressing the identified factors contributing to prehos-
pital and in-hospital delays in stroke managementrequires
a multifaceted approach. By improving public education,
transportation infrastructure and hospital protocols,
significant strides can be made in reducing delays and
enhancing the quality of stroke care in Indonesia. Policy
makers, healthcare providers and researchers must collab-
orate to implement and evaluate effective interventions,
ultimately improving outcomes for patients with stroke.

X Elvan Wiyarta @elvanwiyarta
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