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Abstract

Background Triage is essential for optimising resource allocation in emergency care, particularly in low- and middle-
income countries. Some triage tools, such as the Interagency Integrated Triage Tool (IITT), have been developed
specifically for resource-limited settings, but their implementation and evaluation remain challenging due to
shortages of staff, limited training opportunities, and infrastructure constraints. This study aimed to evaluate the
impact of implementing a structured triage system adapted from the IITT on the identification of urgent/emergency
cases and wait times compared with unstructured nursing assessment alone in a rural general hospital in Uganda.

Methods A prospective quality improvement study was conducted in the outpatient department (OPD) of Dr
Ambrosoli Memorial Hospital in Kalongo, Uganda. Data were collected on all patients attending the OPD for 7
consecutive days before and after lITT implementation. Outcomes included changes in emergency/urgent cases
identification, proportion of undertriage/overtriage using hospital admission as the gold standard for assessing triage
accuracy, OPD wait times and total OPD length of stay. Multivariable regression was used to adjust for confounders.

Results A total of 304 patients in the pre-implementation period and 246 patients in the post-implementation
period were included in the analysis. After implementation of the IITT, the proportion of emergency/urgent

cases increased from 16.4% to 22.8%, but there was no significant association between IITT implementation and
identification of emergency/urgent cases, overtriage and undertriage after adjustment for confounders. IITT
implementation was associated with a 23-minute reduction in time to provider (95% Cl -35.49 to -12.03, p<0.001) and
a 35-minute reduction in total OPD length of stay (95% Cl -57.41 to -12.76, p=0.002).

Conclusions A structured triage system adapted from the IITT showed similar proportions of overtriage and
undertriage compared with unstructured nursing assessment alone, but improved patient flow by significantly
reducing wait times and length of stay in the OPD of a resource-limited rural hospital in Uganda. These findings
suggest that structured triage can be feasibly implemented without additional resources in similar low-resource
hospitals; however, further studies are needed to fully assess the impact of IITT in this and similar settings.
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Introduction

Low- and middle-income countries (LMICs) face a
high burden of acute illness and injury, with morbidity
and mortality exacerbated by a lack of organized emer-
gency care systems and limited healthcare resources [1,
2]. Triage systems, which categorise patients accord-
ing to severity of illness, help to optimise resource allo-
cation and ensure that those in need of immediate care
are prioritised [3]. As in other low-income countries,
most hospitals in Uganda receive patients with urgent
and emergent conditions in the outpatient department
(OPD), where the lack of a formal triage protocol might
delay their identification among non-urgent patients
seeking primary and routine ambulatory care [4, 5].

Triage tools developed for high-resource settings
often do not translate well to LMICs due to differences
in human resource availability, clinician training and dis-
ease epidemiology [3]. A few triage systems have been
designed specifically for resource-limited health settings,
such as the Interagency Integrated Triage Tool (IITT),
which was developed by the World Health Organization
(WHO), the International Committee of the Red Cross
and Médecins Sans Frontieres in 2020, and adopted by
the Ugandan Ministry of Health in 2021 [6]. While incor-
porating the principles of other triage protocols, the IITT
is simpler to use and is designed for both adults and chil-
dren, making it well-suited for providers with minimal
formal training [3, 7]. While structured triage systems
have shown acceptable levels of reliability and validity in
some LMIC emergency settings, only a limited number
of moderate-quality studies have examined whether they
can improve the quality and timeliness of emergency care
[8-14]. In particular, no study has assessed the effect of
IITT implementation on OPD wait times. In addition,
there are unique challenges in evaluating the feasibility
and impact of structured triage systems in rural general
hospitals with limited resources [15].

The aim of this study was to evaluate the effectiveness
of a structured triage system adapted from the IITT in
identifying urgent/emergency cases and reducing wait
times and length of stay compared with unstructured
nursing assessment alone in the OPD of a rural general
hospital in Uganda.

Methods

Study design

This quality improvement study was conducted in the
OPD of Dr Ambrosoli Memorial Hospital in Kalongo,
Uganda. Data were collected prospectively for 7 con-
secutive days, excluding weekends, during two distinct
time periods: one month before the implementation of

a structured triage system adapted from the IITT (14
March 2024 to 22 March 2024) and two months after its
implementation (24 June 2024 to 2 July 2024). The study
is reported following the Revised Standards for Quality
Improvement Reporting Excellence (SQUIRE 2.0).

Setting and participants

Dr Ambrosoli Memorial Hospital is a general hospital
located in Kalongo Town Council, Agago District, North-
ern Uganda. Although being a private not-for-profit facil-
ity, the hospital functions as the district referral hospital
for almost 400,000 people and faces the same staffing
shortages and infrastructure constraints as most rural
general hospitals in Uganda. The OPD is the first point of
contact for patients seeking medical care at the hospital,
and it has a dual role, providing both primary and emer-
gency care. The OPD is staffed by a small nursing team
consisting of two registered nurses with a 4-year diploma
in nursing, five enrolled nurses with a 2%-year certifi-
cate in nursing, and five nursing assistants, all working in
shifts.

All patients presenting to Dr Ambrosoli Memorial
Hospital OPD during the study period were included.
Patients with missing triage data were excluded from the
analysis.

Intervention
Prior to the implementation of the IITT, emergency and
urgent cases were identified by nurses either through
a quick visual assessment upon arrival or during an
unstructured nursing assessment that included an eval-
uation of presenting complaints and vital signs. No
severity codes were assigned to patients based on their
condition during the pre-implementation period, but
emergency and urgent patients identified based on the
nurse’s subjective judgment were assigned to the emer-
gency care area of the OPD and prioritised for a clinician
visit. The remaining non-urgent patients were evaluated
in the order of their arrival in the ambulatory care area.
The quality improvement intervention involved the
implementation of the IITT, which is based on a three-
colour coding system. The tool was adapted into a check-
list that was printed on the first page of each patient’s
OPD chart (Supplementary Fig. 1). Nurses received a
brief introduction to the use of the triage checklist and
a 2-hour in-person group lecture on IITT prior to struc-
tured triage system implementation. During nursing
assessment, nurses were asked to use this checklist to
assign a triage colour code. To ensure that the assigned
code was easily identifiable, a corresponding-coloured
reusable fabric wristband (green, yellow or red) was
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attached to each patient’s arm. The triage tool was piloted
for two months prior to the post-implementation data
collection phase to allow nurses to familiarise themselves
with the new system. During the two-month pilot phase,
the research team observed OPD activity and provided
ad-hoc feedback to reinforce adherence to the checklist.
No formal audit tool was used, but informal supervision
confirmed that wristbands and checklist coding were
consistently applied.

Data collection and measurements
Patient data are routinely collected in the OPD dur-
ing weekdays by a data entry clerk using a standardised
paper-based outpatient register provided by the Ugan-
dan Ministry of Health. Data on patients admitted to the
hospital were cross-checked with inpatient registries, and
all data were later transferred to an Excel spreadsheet for
analysis. For some patients, certain data points were not
recorded either because the patient did not see the data
entry clerk before leaving the OPD or because the clini-
cian did not record the data in the OPD clinical notes. In
such cases, each variable was analysed based on the avail-
able data only.

The primary outcome of the study was the propor-
tion of patients classified as emergency or urgent cases
before and after the implementation of the IITT. In the
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pre-implementation period, patients were defined as
emergency/urgent cases if assigned by the nurses to the
emergency care area. In the post-implementation period,
emergency/urgent patients were defined as those with
red (emergency) or yellow (urgent) triage codes. Second-
ary outcomes included the proportion of undertriage,
defined as the percentage of non-urgent patients admit-
ted to the hospital, the proportion of overtriage, defined
as the percentage of urgent/emergency patients dis-
charged from the OPD, OPD wait times and total OPD
length of stay (Fig. 1).

Statistical analysis

Included patients were compared with patients excluded
due to missing triage category to assess if missingness
was at random. OPD visits with complete triage data
recorded before IITT implementation were compared
with those in the post-implementation period. Cat-
egorical variables are reported as frequencies and per-
centages, while numerical variables are summarised as
medians with interquartile ranges (IQRs). Descriptive
statistics were performed using Pearson’s chi-squared
or Fisher’s exact test for categorical variables and the
Mann-Whitney U test or Kruskal-Wallis test for numeri-
cal variables. Primary and secondary outcomes were
analysed using logistic regression for binary outcomes
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Fig. 1 Patients flow in the outpatient department (OPD) and study metrics. Image created in https://BioRender.com


https://BioRender.com

Rovati et al. International Journal of Emergency Medicine

(2025) 18:190

Table 1 Characteristics of patients included in the two study

periods
Pre-im- Post- P
plemen- implemen- value
tation tation
(N=304) (N=246)
Age — median (IQR) 24 (9-45) 20 (6-43) 0.13
Sex 0.95
Male 108 88 (35.8%)
(35.5%)
Female 196 158 (64.2%)
(64.5%)
Return visit 65(21.4%) 34(13.8%) 0.022
Diagnosis
Malaria 33(10.9%) 57 (27.0%) <0.001
Systemic infection 27 (89%) 25(11.8%) 0.28
Respiratory tract infection 29(9.6%) 27(128%) 025
Gastroenteritis/acute watery 15(5.0%) 16 (7.6%) 022
diarrhoea
Urinary tract infection 47 (15.5%) 21(10.0%) 0.067
Genital infection 30(9.9%) 16 (7.6%) 037
Intra-abdominal infection 0 (0.0%) 3(1.4%) 0.069
Gastritis/peptic ulcer disease 23 (7 6%) 21(10.0%) 0.35
Trauma/injury 8(9.2%) 24(114%) 043
Pregnancy-related complaints 12 ( 0%) 7 (3.3%) 0.70
Allergy/asthma 3(1.0%) 5(2.4%) 0.28
Severe acute malnutrition 5(1.7%) 3(1.4%) 1.00
Renal failure 5(1.7%) 4 (1.9%) 1.00
Liver failure/cirrhosis 2 (0.7%) 3(1.4%) 0.41
Sickle cell disease 6 (2.0%) 13 (6.2%) 0.013
Hypertension 31(10.2%) 5 (2.4%) <0.001
Diabetes mellitus 13(43%) 6(2.8%) 0.39
Cardiac disease 3(1.0%) 4 (1.9%) 0.45
Epilepsy 24.(79%) 1(0.5%) <0.001
Other neurological disorder 17 (5.6%) 16 (7.6%) 037
Psychiatric disorder/intoxication 3 (1.0%) 6 (2.8%) 0.17
Disposition 0.12
Discharge 243 183 (74.4%)
(79.9%)
Admission 61(20.1%) 63 (25.6%)
Ward of admission n=61 n=63 0.58
Medical 5(25%) 17 (27%)
Surgical 10(16%) 6 (10%)
Paediatric 27 (44%) 32 (51%)
Maternity 7 (11%) 4 (6%)
High-dependency unit 2 (3%) 4 (6%)
Length of hospital stay (days) 53,8 4(2,6) 0.15
(n=46) (n=53)
Hospital outcome n=61 n=63 0.72
Discharge 44 (72%) 50 (79%)
Transfer out 1 (2%) 2 (3%)
Death 1 (2%) 3 (5%)
Not available 15(25%)  8(13%)
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and linear regression for continuous outcomes. Multi-
variable logistic and linear regression analyses were per-
formed to adjust for potential confounding factors such
as malaria diagnosis and outpatient re-attendance status,
using implementation of IITT as the primary explana-
tory variable. Results were presented as odds ratios (ORs)
with 95% confidence intervals (CIs). To assess the robust-
ness of the results, sensitivity analyses were conducted
stratifying patients by age, OPD discharge diagnosis, re-
attendance status, disposition decision and triage code. A
P value of less than 0.05 was considered statistically sig-
nificant. All analyses were performed using Stata statisti-
cal software, version 17 (StataCorp LLC, College Station,
TX, USA).

Ethics

This study was performed in line with the principles of
the Declaration of Helsinki. The project was submitted
for institutional review and approved by the manage-
ment of Dr Ambrosoli Memorial Hospital as a quality
improvement activity. Patient consent was waived as the
study used deidentified data routinely collected for qual-
ity improvement purposes in the OPD.

Results

A total of 553 and 535 patients visited Dr Ambrosoli
Memorial Hospital OPD during the 7-day pre- and post-
implementation periods, respectively. Of these, 304 (55%)
patients in the pre-implementation period and 246 (46%)
patients in the post-implementation period had com-
plete data on triage category and were included in the
analysis (Supplementary Fig. 2). Compared with excluded
patients, included patients had a higher proportion of
hospitalizations in both periods (20.1% vs. 12% pre-
implementation and 25.6% vs. 15.2% post-implementa-
tion) (Supplementary Table 1).

Study population characteristics

Demographic, clinical characteristics and outcomes of
the 550 included patients are summarized in Table 1. The
majority of patients were female in both the pre- (64.5%)
and post-implementation periods (64.2%); the median
age was 24 (IQR 9-24) years and 20 (IQR 6-43) years
in the pre- and post-implementation periods, respec-
tively. The post-implementation population included
more patients with malaria (10.9% vs. 27%, p <0.001) and
sickle cell disease (2% vs. 6.2%, p=0.013), fewer patients
with hypertension (10.2% vs. 2.4%, p<0.001) and epi-
lepsy (7.9% vs. 0.5%, p<0.001), and a lower proportion
of patients returning to the OPD for a follow-up visit
(21.4% vs. 13.8%, p=0.022). No differences were observed
between the two periods with regard to the proportion
of hospital admissions (20.1% vs. 25.6%, p=0.12), type of
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ward and hospital outcome. There were no patient deaths
during OPD stay in either study period.

Changes in the proportion of emergency/urgent cases,
overtriage and undertriage

After implementation of the IITT, 10 (4.1%) patients were
assigned a red code and 46 (18.7%) were assigned a yel-
low code, resulting in a total of 56 (22.8%) patients iden-
tified as urgent/emergent cases, compared to 50 (16.4%)
urgent/emergency cases identified in the pre-implemen-
tation period. No significant association was observed
between IITT implementation and identification of
emergency/urgent cases in either unadjusted (OR 1.50,
95% CI 0.98-2.29, p=0.063) or adjusted analyses (OR
1.29, 95% CI 0.81-2.04, p =0.283). Higher proportions of

Table 2 Association between triage outcomes and Interagency
Integrated Triage Tool implementation

Pre-implementation Post-implementa-  Odds Ratio
tion (95% Cl)
(N=304) (N=246) Un-  Ad-
ad-  just-
justed ed*
Emer- 50 (16.4%) 56 (22.8%) 1.50 1.29
gency/ (0.98- (0.81-
urgent 229) 204)
cases
Overtri- 6 (2%) 15 (6.1%) 323 255
age (1.23- (0.88-
844) 7.35)
Under- 17 (5.6%) 22 (8.9%) 166 1.18
triage (0.86—- (0.57-
312) 243)
Age<12 n=84 n=285
years
Emer- 18 (21%) 20 (24%) 113 089
gency/ (0.55- (041-
urgent 233) 1.96)
cases
Overtri- 1 (1%) 4 (5%) 410 225
age (0.45- (0.19-
3746) 26.32)
Under- 10 (12%) 18 (21%) 199 184
triage (0.86- (0.76-
461) 4.50)
Age > n=220 n=161
12 years
Emer- 32 (14.5%) 36 (22.4%) 169 157
gency/ (1.00- (0.89-
urgent 287) 2.76)
cases
Overtri-  5(2.3%) 11 (6.8%) 315 277
age (1.07- (0.86—
9.26) 8.96)
Under- 7 (3.2%) 4 (2.5%) 078 036
triage (0.22- (0.09-
269) 147)

*The logistic regression model was adjusted for malaria diagnosis and
outpatient department reattendance status
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both overtriage (2% vs. 6.1%) and undertriage (5.6% vs.
8.9%) were observed after IITT implementation, but the
use of IITT was not significantly associated with a higher
risk of either overtriage (OR 2.55, 95% CI 0.88-7.35,
p=0.083) or undertriage (OR 1.18, CI1 0.57-2.43, p=0.44)
after adjustment for potential confounders. When strati-
fied by age, the results of IITT implementation were sim-
ilar to the overall cohort (Table 2).

Trauma patients had a high proportion of overtri-
age cases both before and after IITT implementation,
while among patients presenting with hypertension and
pregnancy-related complaints the probability of overtri-
age increased after IITT implementation. Both before
and after IITT implementation, the diagnoses for which
undertriage was more common were malaria, pregnancy-
related complaints, and renal failure (Fig. 2).

No differences in the primary and secondary outcomes
were observed between the two study periods in sensi-
tivity analyses conducted after excluding patients who
returned for follow-up visits and after restricting obser-
vations to malaria and trauma patients (Supplementary
Table 2).

Changes in OPD wait times and total OPD length of stay
OPD wait times decreased with increasing triage code
severity in both the pre- and post-implementation peri-
ods (Supplementary Fig. 3). Linear regression analysis
was performed to assess the effect of IITT implemen-
tation on OPD wait times (Table 3). In the adjusted
analysis, IITT implementation was associated with a
23-minute reduction in time to provider (B -23.76, 95%
CI -35.49 to -12.03, p<0.001) and a 35-minute reduc-
tion in total OPD length of stay (p -35.09, 95% CI -57.41
to —-12.76, p=0.002), while no significant change was
observed in time from provider to disposition (p -5.20,
95% CI -29.63 to 19.23, p=0.676). When stratified by
disposition decision, the results remained consistent
only for patients discharged home. Similarly, when strati-
fied by triage code, a reduction in time to provider and
total OPD length of stay was associated with IITT imple-
mentation only in patients classified as non-urgent and,
although not statistically significant, there was a trend
towards increased time to provider for urgent/emergency
cases following IITT implementation (Table 3).

Discussion

This study evaluated the impact of introducing a struc-
tured triage tool based on the IITT in the OPD of a
rural general hospital in Uganda, as compared with the
previous practice of identifying emergency and urgent
cases based on unstructured nursing assessment alone.
Although the use of a IITT, after adjustment for con-
founders, was not significantly associated with changes
in the proportion of patients classified as urgent or
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Table 3 Association between outpatient department wait times and Interagency Integrated Triage Tool implementation
Pre-implementation Post-implementation Coefficient (95% Cl)
Unadjusted Adjusted*
Time to provider (min) 65.5 (29-103) 42.5 (24-68) —23.26 —23.76
(n=158) (n=104) (=34.70t0 —11.82) (—=3549t0—-12.03)
Provider to disposition (min) 150 (84-231) 156 (97.5-227) 1.08 -520
(h=159) (h=104) (=23.01t0 25.17) (=29.63t0 19.23)
Total length of stay in OPD (min) 206.5 (119-307) 177 (111-259) —28.66 —35.09
(n=280) (n=141) (=5140t0—-5.91) (=57411t0-12.76)
Hospitalization
Time to provider (min) 30 (9-65) 34 (7-62) -5.18 -6.31
(n=39) (n=33) (—=25.04 t0 14.69) (-26.431t0 13.81)
Provider to disposition (min) 129.5 (70-219) 126 (77-164) -11.31 —21.58
(n=38) (n=33) (—53.87 t0 31.25) (—64.08 to 20.91)
Total length of stay in OPD (min) 151 (87-251) 160 (122-217) -11.78 —23.27
(n=51) (n=35) (=55.79t0 32.23) (—67.01 to 20.54)
Discharge
Time to provider (min) 75 (39-107) 43 (27-71) —-28.11 —-29.5
(n=119) (n=71) (—41.56 to —14.66) (-43.57t0 —-15.57)
Provider to disposition (min) 165 (106-235) 173 (111-240) 9.78 —4.69
(h=121) (h=71) (—=19.18 t0 38.74) (—33.82t0 24.44)
Total length of stay in OPD (min) 225(126-312) 190 (110-275) —29.93 —41.62
(n=229) (n=106) (—=56.15t0 —3.72) (—66.57 to —16.68)
Emergency/urgent cases
Time to provider (min) 15(7-31) 26 (7-58) 937 562
(n=29) (n=26) (=9.31t0 28.01) (—=12.96 to 24.20)
Provider to disposition (min) 129 (51-154) 119 (63-197) 3.54 —3.88
(n=28) (n=27) (—47.95 10 55.02) (=55.73t047.97)
Total length of stay in OPD (min) 137 (74-191) 132 (85-204) -9.77 —15.57
(n=41) (n=31) (—60.19 to 40.65) (—=67.10t0 35.96)
Non-urgent cases
Time to provider (min) 78 (43-107) 455 (27-70) -29.18 —31.44
(n=129) (n=78) (-41.79t0 —16.57) (—44.47 t0—-1841)
Provider to disposition (min) 170 (109-235) 167 (114-235) 455 —843
(n=131) (n=77) (—=22.721t031.82) (—=35.63t0 18.76)
Total length of stay in OPD (min) 226 (138-311) 195 (121-274) —27.59 —38.84
(n=239) (n=110) (=52.68t0 —2.51) (—62.59to —15.09)

*The linear regression model was adjusted for malaria diagnosis and outpatient department reattendance status. Results are presented as median (IQR)

emergency, nor with changes in the proportion of under-
or overtriage cases, it reduced both time to provider and
overall length of stay in the OPD, highlighting its poten-
tial to improve patient flow and efficiency in resource-
limited settings.

Quick look or eyeball triage involves a rapid, non-sys-
tematic visual assessment of patients’ general appear-
ance to estimate how ill they are [16]. Some studies have
debated whether this subjective method is as reliable as
more resource-intensive, structured triage systems for
identifying patients requiring urgent care [17, 18]. In our
study, we found that the informal triage method used in
the pre-implementation period had good accuracy, with
a proportion of undertriage cases of only 5.6%, which is
close to the maximum threshold of 5% recommended
by the American College of Surgeons Committee on
Trauma [19]. This result may be due to the expertise of
the nurses working in the OPD, all of whom had more

than one year’s experience in patient evaluation in emer-
gency settings. Following the implementation of the IITT,
there was a slight increase in the proportion of emer-
gency/urgent cases, but also of undertriage cases, which
rose to 8.9% of all cases. However, these differences were
not significant after adjusting for the higher incidence
of malaria in the post-implementation period. In fact,
severe malaria, particularly in children, accounted for
most of the undertriage cases. Given the non-specific
presentation associated with severe malaria, accurate tri-
age based solely on presenting complaints and vital signs
remains challenging [20]. A more effective approach
might be to integrate point-of-care malaria rapid diag-
nostic tests and haemoglobin estimation directly at triage
to improve early identification and prioritisation of these
high-risk patients [21].

An increase in the proportion of emergency/urgent
cases after implementation of IITT may also have been
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due to a slight increase in overtriage, although this
change was not statistically significant in the multivari-
able analysis probably due to the small sample size. While
we would ideally prefer a triage system with high sensi-
tivity at the expense of specificity, excessive overtriage
can be problematic. Overtriage of too many non-urgent
cases could delay treatment for truly critical patients [22].
Indeed, we observed a trend towards increased time to
provider for urgent cases following IITT implementation,
suggesting that excessive overtriage could affect the effi-
ciency of care for high-priority patients. The cases with
the highest proportion of overtriage were patients pre-
senting with trauma, pregnancy-related conditions and
uncontrolled hypertension. These patients do not neces-
sarily require hospitalization, even if they often require to
be seen urgently in the emergency department. Assess-
ing the validity of triage scales is difficult because there
is no definitive measure of urgency that can be used to
clearly define under- and overtriage [23]. Many studies
use surrogate measures such as admission and mortal-
ity, but these measures have limitations [12-14, 24, 25].
In our study, we used hospitalisation as the gold standard
for assessing triage accuracy, as patients at Dr Ambro-
soli Memorial Hospital cannot receive definitive treat-
ment such as antimalarials or antibiotics while still in the
OPD. We acknowledge that this methodological choice
may have led to misclassification of over- and under-
triage, since some emergencies can be safely discharged,
while some admissions may not be true emergencies. To
improve OPD efficiency for patients who do not need
to be admitted to the hospital but still need timely care,
such as minor trauma and pregnant patients, the imple-
mentation of fast-track and nurse-initiated protocols
could help ensure that they receive rapid attention with-
out affecting the flow of truly critical cases [26, 27].

Previous studies have shown that the implementa-
tion of structured triage systems in emergency depart-
ments in LMICs is associated with improved wait times
and reduced patient mortality [12—14]. Our study is the
first to evaluate the impact of IITT implementation on
OPD wait times. While time to provider for urgent and
emergency patients was already low in the pre-imple-
mentation period, the introduction of the IITT led to a
30-minute reduction in time to provider for non-urgent
patients. This improvement may reflect a more efficient
nursing assessment process facilitated by the structured
triage tool [28].

Implementing and evaluating a structured triage sys-
tem in resource-limited settings presents unique chal-
lenges [3, 7, 15]. Staff shortages, limited equipment,
constraints in providing comprehensive training and
supervision, and the lack of designated areas for organ-
ising patients by triage category are all significant barri-
ers [5, 29, 30]. Despite these limitations, we successfully
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implemented a structured triage system in a rural general
hospital OPD without requiring additional staff, equip-
ment or space and essentially at no cost.

Limitations

This study has several limitations. First, as a pre-post
quality improvement study, we could not fully account
for temporal effects that may have influenced the results.
Although data were collected only a few months apart,
with likely minimal changes in clinical practice between
periods, the pre- and post-implementation cohorts dif-
fered mainly due to seasonal variations, with almost three
times the prevalence of malaria in the post-implemen-
tation cohort. In addition, data were collected on dif-
ferent days of the week for each period, which affected
the prevalence of conditions typically seen at weekly
follow-up clinics. To account for these differences, we
used multivariable regression to adjust for variations in
malaria cases and frequency of follow-up visits. Another
limitation was the small sample size and the substan-
tial proportion of missing data, a common challenge
in resource-limited settings without electronic health
records. Patients with complete data had a higher pro-
portion of hospital admissions, likely because some stable
patients left the OPD before being formally discharged.
This pattern suggests that missingness may have intro-
duced selection bias; since patients with incomplete data
were more often discharged, our estimates of triage per-
formance may be skewed toward sicker patients, thereby
limiting the external validity of the findings. Finally, this
study did not evaluate the effect of IITT implementation
on patient mortality and other outcome measures. This
was largely due to the small sample size, which limited
our power to detect changes in clinical outcomes, and
the lack of follow-up data for patients discharged home.
Future research with larger sample sizes, robust study
designs such as cluster randomised trials or interrupted
time series with use of concurrent control groups, inclu-
sion of patient-centred outcome measures, and of quali-
tative assessment of provider experience and satisfaction
is needed to fully assess the impact of IITT implementa-
tion in this and similar settings.

Conclusion

The implementation of a structured triage system
adapted from the IITT in the OPD of a rural Ugandan
hospital improved patient flow by significantly reducing
time to provider and total length of stay. Importantly, the
intervention was implemented with existing staff and no
additional resources, supporting its feasibility and sus-
tainability in similar LMIC settings. Structured triage
implementation did not lead to significant changes in the
identification of emergency/urgent cases or in the rates
of under- and over-triage compared with unstructured
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nursing assessment alone after adjustment for confound-
ers. Further research is needed to assess the long-term
impact of IITT implementation on clinical outcomes
in rural, resource-limited settings, using robust study
designs and larger sample sizes.

Abbreviations
IITT Interagency Integrated Triage Tool
OPD Outpatient department

LMICs  Low- and middle-income countries
WHO World Health Organization

IQRs interquartile ranges

OR Odds ratio

@] Confidence interval

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/512245-025-01005-z.

[ Supplementary Material 1. ]

Acknowledgements

The study team would like to thank James Ochola, who helped with data
collection and access, and all the staff at Dr Ambrosoli Memorial Hospital
outpatient department and the residents from the University of Milano-
Bicocca who participated in this project. We would also like to thank
Fondazione Ambrosoli for providing administrative assistance to this project
and for supporting Dr Ambrosoli Memorial Hospital Kalongo.

Authors’ contributions

All authors: Conceptualization and Writing - review and editing. LR: Data
Curation, Formal Analysis, Investigation, Visualization, Writing - original draft.
SO: Investigation. SO: Investigation. MO, FF, CO, MB: Supervision. LR had full
access to all of the data in the study and takes responsibility for the integrity
of the data, the accuracy of the data analysis, and for the paper as a whole. Al
authors read and approved the final manuscript.

Funding
None.

Data availability
The datasets generated and analysed during the current study are available
from the corresponding author on request.

Declarations

Ethics approval and consent to participate

This study was performed in line with the principles of the Declaration of
Helsinki. The project was submitted for institutional review and approved

by the management of Dr Ambrosoli Memorial Hospital as a quality
improvement activity. Patient consent was waived as the study used
deidentified data routinely collected for quality improvement purposes in the
outpatient department.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'School of Medicine and Surgery, University of Milano-Bicocca, Piazza
dell’Ateneo Nuovo, 1, Milan, MI 20126, Italy

’Department of Emergency Medicine, ASST Grande Ospedale
Metropolitano Niguarda, Milan, Italy

3Dr Ambrosoli Memorial Hospital, Kalongo, Agago District, Uganda

(2025) 18:190

Page 9 of 10

“Department of Internal Medicine, ASST Brianza, Pio X| Hospital, Desio,
Italy

Department of Cardiovascular, Neural and Metabolic Sciences, IRCCS
Istituto Auxologico Italiano, San Luca Hospital, Milan, Italy

Received: 8 July 2025 / Accepted: 11 September 2025
Published online: 03 October 2025

References

1. World Health Organization (WHO). Resolution WHA72.16. Emergency care
systems for universal health coverage: ensuring timely care for the acutely
ill and injured. Seventy-second World Health Assembly. Agenda iteam 12.9.
Geneva: 2019.

2. Obermeyer Z, Abujaber S, Makar M, Stoll S, Kayden SR, Wallis LA, et al. Emer-
gency care in 59 low- and middle-income countries: a systematic review. Bull
World Health Organ. 2015;93(8):577-g86.

Mitchell R. Triage for resource-limited emergency care: why it matters. Emerg
Crit Care Med. 2023;3(4):139-41.

4. Ningwa A, Muni K, Oporia F, Kalanzi J, Zziwa EB, Biribawa C, et al. The state
of emergency medical services and acute health facility care in uganda:
findings from a National Cross-Sectional survey. BMC Health Serv Res.
2020;20(1):634.

5. Opiro K, Wallis L, Ogwang M. Assessment of hospital-based adult triage at
emergency receiving areas in hospitals in Northern Uganda. Afr Health Sci.
2017;17(2):481-90.

6. World Health Organization (WHO). Interagency Integrated Triage Tool (IITT).
2020. https://www.who.int/publications/m/item/IITT.

7. Mitchell R, McKup JJ, Bue O, Nou G, Taumomoa J, Banks C, et al. Implemen-
tation of a novel three-tier triage tool in Papua new guinea: A model for
resource-limited emergency departments. Lancet Reg Health West Pac.
2020;5:100051.

8. Mitchell R, Bue O, Nou G, Taumomoa J, Vagoli W, Jack S, et al. Validation of the
interagency integrated triage tool in a resource-limited, urban emergency
department in Papua new guinea: a pilot study. Lancet Reg Health West Pac.
2021;13:100194.

9. Mitchell R, Kingston C, Tefatu R, Bornstein S, Kendino M, Sengiromo D, et
al. Emergency department triage and COVID-19: performance of the inter-
agency integrated triage tool during a pandemic surge in Papua new Guinea.
Emerg Med Australas. 2022,34(5):822-4.

10.  Mitchell R, McKup JJ, Banks C, Nason R, O'Reilly G, Kandelyo S, et al. Valid-
ity and reliability of the interagency integrated triage tool in a regional
emergency department in Papua new Guinea. Emerg Med Australas.
2022;34(1):99-107.

11. Mitchell R, Sebby W, Piamnok D, Black A, Amono W, Bornstein S, et al. Perfor-
mance of the interagency integrated triage tool in a resource-constrained
emergency department during the COVID-19 pandemic. Australas Emerg
Care. 2024;27(1):30-6.

12. Hansoti B, Jenson A, Keefe D, De Ramirez SS, Anest T, Twomey M, et al. Reli-
ability and validity of pediatric triage tools evaluated in low resource settings:
a systematic review. BMC Pediatr. 2017;17(1):37.

13. Jenson A, Hansoti B, Rothman R, de Ramirez SS, Lobner K, Wallis L. Reliability
and validity of emergency department triage tools in low- and middle-
income countries: a systematic review. Eur J Emerg Med. 2018;25(3):154-60.

14.  Mitchell R, Fang W, Tee QW, O'Reilly G, Romero L, Mitchell R, et al. Systematic
review: what is the impact of triage implementation on clinical outcomes
and process measures in low- and middle-income country emergency
departments? Acad Emerg Med. 2024;31(2):164-82.

15. Mitchell R, White L, Elton L, Luke C, Bornstein S, Atua V. Triage implementation
in resource-limited emergency departments: sharing tools and experience
from the Pacific region. Int J Emerg Med. 2024;17(1):21.

16.  Sibbald M, Sherbino J, Preyra I, Coffin-Simpson T, Norman G, Monteiro
S. Eyeballing: the use of visual appearance to diagnose 'sick’ Med Educ.
2017;51(11):1138-45.

17. Betz M, Stempien J, Wilde A, Bryce R. A comparison of a formal triage scoring
system and a quick-look triage approach. Eur J Emerg Med. 2016;23(3):185-9.

18. Iversen AKS, Kristensen M, @stervig RM, Keber L, S6létormos G, Lundager
Forberg J, et al. A simple clinical assessment is superior to systematic triage
in prediction of mortality in the emergency department. Emerg Med J.
2019;36(2):66-71.


https://doi.org/10.1186/s12245-025-01005-z
https://doi.org/10.1186/s12245-025-01005-z
https://www.who.int/publications/m/item/IITT

Rovati et al. International Journal of Emergency Medicine

20.

22.
23.

24,

25.

26.

American College of Surgeons. Committee on Trauma. Resources for Optimal
Care of the Injured Patient. 2014, 6th. ed. Chicago: American College of
Surgeons. 2014.

Olupot-Olupot P, Engoru C, Nteziyaremye J, Chebet M, Ssenyondo T,
Muhindo R, et al. The clinical spectrum of severe childhood malaria in Eastern
Uganda. Malar J. 2020;19(1):322.

Boyce R, Reyes R, Matte M, Ntaro M, Mulogo E, Siedner MJ. Use of a Dual-
Antigen rapid diagnostic test to screen children for severe plasmodium
falciparum malaria in a High-Transmission, Resource-Limited setting. Clin
Infect Dis. 2017;65(9):1509-15.

Greene J, Hall J. The comparability of emergency department waiting time
performance data. Med J Aust. 2012;197(6):345-8.

Twomey M, Wallis LA, Myers JE. Limitations in validating emergency depart-
ment triage scales. Emerg Med J. 2007;24(7):477-9.

Zachariasse JM, van der Hagen V, Seiger N, Mackway-Jones K, van Veen M,
Moll HA. Performance of triage systems in emergency care: a systematic
review and meta-analysis. BMJ Open. 2019;9(5):e026471.

Hinson JS, Martinez DA, Cabral S, George K, Whalen M, Hansoti B, et al. Triage
performance in emergency medicine: A systematic review. Ann Emerg Med.
2019;74(1):140-52.

Chrusciel J, Fontaine X, Devillard A, Cordonnier A, Kanagaratnam L, Laplanche
D, et al. Impact of the implementation of a fast-track on emergency

(2025) 18:190

27.

28.

29.

30.

Page 10 of 10

department length of stay and quality of care indicators in the Champagne-
Ardenne region: a before-after study. BMJ Open. 2019,9(6):€026200.

Douma MJ, Drake CA, O'Dochartaigh D, Smith KE. A pragmatic randomized
evaluation of a Nurse-Initiated protocol to improve timeliness of care in an
urban emergency department. Ann Emerg Med. 2016;68(5):546-52.

Swart AT, Muller CE, Rabie T. The role of triage to reduce waiting times in pri-
mary health care facilities in the North West Province of South Africa. Health
SA.2018;23:1097.

Laucaityte G, Fahnehjelm FW, Akongo D, Tenywa E, Hildebrand K, Kyangwa
M, et al. Capacity for delivery of paediatric emergency care and the current
use of emergency triage, assessment and treatment in health facilities in the
Busoga region, Uganda-A mixed methods study. PLOS Glob Public Health.
2024;4(9):e0003666.

Mulindwa F, Blitz J. Perceptions of Doctors and nurses at a Ugandan hospital
regarding the introduction and use of the South African triage scale. Afr J
Prim Health Care Fam Med. 2016;8(1):e1-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Effectiveness of a structured triage system in improving timeliness of emergency care in a resource-limited rural hospital in Uganda
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design
	﻿Setting and participants
	﻿Intervention
	﻿Data collection and measurements
	﻿Statistical analysis
	﻿Ethics

	﻿Results
	﻿Study population characteristics
	﻿Changes in the proportion of emergency/urgent cases, overtriage and undertriage
	﻿Changes in OPD wait times and total OPD length of stay

	﻿Discussion
	﻿Limitations

	﻿Conclusion
	﻿References


