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Abstract 

Background In pediatric medical emergencies, paramedics and emergency physicians must often rely on the infor-
mation of third parties, often caregivers, to gather information. Failing to obtain relevant information may lead to mis-
interpretation of symptoms and subsequent errors in decision making and clinical treatment. Thus, children and/or 
caregivers with limited proficiency of the locally spoken language may be at risk for medical errors. This study analyzes 
logs of rescue missions to determine whether paramedics could obtain essential information from German-speaking 
and foreign-language children and their caregivers.

Methods We conducted a secondary data analysis based on retrospective data on pediatric patients of four emer-
gency medical services (EMS) stations in Northern Germany. We defined language discordance with communication 
difficulties as main exposure. We used documentation quality as outcome defined as existing information on (a) pre-
existing conditions, (b) current medication, and (c) events prior to the medical emergency. Statistical analyses include 
descriptive statistics, simple regression and multivariable regression. As multivariable regression model, a logistic 
regression was applied with documentation quality as dependent variable and language discordance with communi-
cation difficulties as independent variable adjusted for age, sex and Glasgow Coma Scale (GCS).

Results Data from 1,430 pediatric rescue missions were analyzed with 3.1% (n = 45) having a language discordance 
with communication difficulties. Patients in the pediatric foreign-language group were younger compared to Ger-
man-speaking patients. Thorough documentation was more frequent in German-speaking patients than in patients 
in the foreign-language group. Pre-existing conditions and events prior to the medical emergency were considerably 
more often documented in German-speaking than for foreign-language patients. Documentation of medication did 
not differ between these groups. The adjustment of sex, age and GCS in the multivariable analysis did not change the 
results.

Conclusion Language barriers are hindering paramedics to obtain relevant information in pediatric pre-hospital 
emergencies. This jeopardizes the safe provision of paramedic care to children who themselves or their caregivers are 
not fluent in German language. Further research should focus on feasible ways to overcome language barriers in pre-
hospital emergencies.

Trial registration This is a retrospective secondary data analysis of a study that was registered at the German Clinical 
Trials Register (No. DRKS00016719), 08/02/2019.
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Background
In recent decades, the linguistic heterogeneity in West-
ern countries has considerably grown due to increasing 
migration and travel. In Germany, more than 2.3 million 
refugees sought protection between 2015 and 2020 [1, 2]. 
The war in Ukraine has resulted in the admission of an 
additional 1,000,000 refugees [3]. Furthermore, Germany 
is a destination for seasonal workers, especially from 
Eastern Europe, as well as for tourists and business trave-
lers from all over the world [4]. Providing care to patients 
who are not proficient in the locally spoken language 
and are not familiar with navigating the local healthcare 
system is a great challenge. It has been shown in vari-
ous healthcare settings that it negatively impacts medi-
cal outcomes if patients and healthcare providers do not 
speak a common language [5–7]. Likewise, studies have 
highlighted the importance of (professional) language 
interpretation to provide an equitable and high standard 
of care [8–12]. It is especially challenging to provide safe 
and high-quality health care to foreign-language children 
whose parents have also limited language proficiency of 
the common local language [13–16]. Language barriers 
in pre-hospital emergency care are especially challeng-
ing for various reasons: First, the care environment in 
emergency medical services (EMS) is unpredictable with 
a variety of patients and symptoms, mainly associated 
with traumatology or acute conditions in various loca-
tions introducing uncertainty in rescue missions [17]. 
Second, for many emergencies, it is key to understand 
patients’ current complaints and pre-existing conditions. 
Misunderstandings can lead to inaccurate initial assess-
ment and an increased risk of incorrect clinical decisions 
and treatments. Language barriers have shown to delay 
transport to hospital [18, 19], to increase the likelihood 
of hospitalization [20] and (unnecessary) intubation 
and intensive care during rescue missions with trauma 
patients [21]. At the same time, possibility to interpret on 
site is usually very limited during rescue missions.

Children make up only a small percentage of pre-
hospital emergency patients, but pediatric emergencies 
are special challenges for the treating paramedics and 
emergency physicians: anatomical and physiological 
peculiarities at different ages on the one hand, and chil-
dren’s different emotional, cognitive, and communicative 
characteristics and skills on the other hand [22]. To care 
properly for a child, it is important to know the events 
that preceded the emergency call and possibly underlying 
health conditions, and to understand the symptoms.

In pediatric emergencies, paramedics and emergency 
physicians must often rely on the information of third 
parties, often caregivers, to gather information. How-
ever, if the child, their caregivers, and the paramedics do 
not share a common language, medical history taking 
may be impeded. Even basic information about physical 
conditions, such as age, height, weight, which might be 
important for medication dosages, may be impossible 
to obtain. Additionally, a trusting atmosphere should be 
created for the child and, if present, for an accompany-
ing person. Addressing the child in an adequate manner, 
the paramedics should explain to them everything that is 
happening and involve their caregivers in the treatment 
[23]. Language barriers in pediatric emergency care may 
thus cause misinterpretation of symptoms and lacking 
to obtain and to provide information on the emergency 
situation. This may result in inadequate treatment and in 
a negative experience of children and caregivers [24, 25]. 
While hospitals or medical practices may have interpret-
ing resources such as multilingual staff [26], at emergency 
scenes qualified language interpreters are generally una-
vailable to bridge language barriers. A language barrier 
was found to be the most frequent obstacle when pro-
viding emergency care to refugee children [27]. Despite 
the challenging communication in pediatric emergencies 
and the consequences language barriers can have, there is 
insufficient research on this topic in Germany.

The present study aims to determine whether para-
medics could collect and document essential information 
from foreign-language children and their caregivers by 
analyzing logs of pediatric medical emergencies with and 
without a language barrier.

Methods
This is a cross-sectional study based on a retrospective 
secondary data analysis of depersonalized rescue mis-
sion logs of four EMS stations in Germany. These rescue 
mission logs (called “DIVI-Protokoll” as they are stand-
ardized by the Deutsche Interdisziplinäre Vereinigung 
für Intensiv- und Notfallmedizin e.V., the German Inter-
disciplinary Association for Intensive and Emergency 
Medicine) are used for the legally correct documentation 
of prehospital rescue missions [28, 29]. The data collec-
tion was part of the DICTUM-Rescue project [30], where 
a fixed-phrase translator app was developed to enhance 
communication with foreign-language patients [31, 32]. 
We excluded emergency cases where this app was used 
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from the analyses as in a pilot study the use of the app 
was associated with higher perceived overall quality of 
communication [33].

Setting
The study area lies in the Federal State of Lower Saxony, 
Germany. It comprises the rural county of Helmstedt 
(approximately 91,000 inhabitants) and partly the munic-
ipality of Braunschweig (approximately 250,000 inhabit-
ants). There are four regional hospitals, two of which have 
pediatric clinics. In addition, there is a large psychiatric 
hospital in the region. The EMS stations in Königslutter, 
Wendhausen and Braunschweig are served by the Mal-
teser Hilfsdienst gGmbH (Order of Malta Volunteers), 
the station in Helmstedt is belongs to the county. Each 
station has two to five ambulances and deploys 2,500 
to 4,000 rescue missions per year. The EMS station in 
Braunschweig is one out of five EMS stations that serve 
certain catchment areas of the city and are provided and 
staffed by different organizations/institutions. Within the 
catchment area of the study EMS station in Braunschweig 
there is a reception facility for refugees. Patients with 
limited German language proficiency treated by EMS in 
this region include migrants and refugees residing in the 
region, transit travelers (especially along the motorway), 
tourists and seasonal workers in industry and agricul-
ture. EMS is generally covered by the patients’ statutory 
or private health insurances, as having health insurance 
is mandatory for residents in Germany. For many citi-
zens of the European Union, and some other European 
countries (Serbia, Switzerland, Norway) expenses for 
EMS services are covered within the framework of the 
European Health Insurance Card (EHIC). People without 
legal residency status and/or without health insurance 
status are entitled to emergency treatment [34]. Ger-
man EMS follows the concept of “bringing the hospital 
to the patients “ with advanced emergency care provid-
ing by trained paramedics and/or emergency physicians 
on scene [35].

Data collection
For every EMS rescue mission, a standardized rescue 
mission log is used to document initial assessment, treat-
ment, and transport. We extracted data on all rescue mis-
sions from January  15th, 2019 to March  10th, 2021 at the 
three EMS stations in the county of Helmstedt (786 days) 
and from May  15th, 2019 to December  31st, 2020 
(597 days) for the Braunschweig EMS station. The three 
EMS stations of the county of Helmstedt used a digital log 
(software CEUS® Rettungsdienst, CKS Systeme GmbH, 
Meppen, Germany), so data was exported digitally. The 
EMS station in Braunschweig used paper–pencil-based 

logs. Here, a trained study nurse and experienced para-
medic performed manual data extraction.

Main exposures and covariates
We extracted the following patient-related informa-
tion from all logs: patients’ age and sex, current medical 
condition (including Glasgow Coma Scale (GCS) [36], 
National Advisory Committee for Aeronautics-Score 
(NACA-Score) [37], and need for ventilation), prelimi-
nary diagnosis and paramedics’ description of the emer-
gency as free text. Moreover, we extracted information 
regarding the rescue operation itself: dispatch of emer-
gency physician (yes/no), time-en-route (time to reach 
patient, i.e. time spent driving between departure from 
rescue station and arrival at emergency scene, in min-
utes), on-scene time (time spent on emergency scene, i.e. 
time between arrival at and departure from emergency 
scene, in minutes), and time to destination (time between 
departure from emergency and hospital, in minutes).

We defined pediatric patients as ≤ 18  years old and 
the main exposure “foreign language speaker” as either 
or both (a) a documented language barrier encountered 
during the rescue mission or documentation that patients 
and / or caregivers spoke another language than German, 
which made communication difficult or impossible or (b) 
communication was supported by a third person who was 
interpreting. On the standardized logs there is no specific 
field to indicate rescue missions with language barriers; 
paramedics document challenges in communicating with 
patients, such as a language discordance, in their descrip-
tion of the emergency (as free text). We analyzed these 
text fields manually for all pediatric rescue missions and 
also extracted the spoken language, if available.

To assess the impact of patient-provider language dis-
cordance on the quality of obtained information, FM 
and JS reviewed all pediatric cases with regard to docu-
mented information on (a) pre-existing conditions, (b) 
current medication, and (c) prior events that may have 
led to the medical emergency. We developed these cri-
teria by aggregating the SAMPLE history scheme, a set 
of information that should be obtained in pre-hospital 
emergency care. These are: symptoms, allergies, medica-
tion, past medical history, last oral intake, events prior to 
incident [38]. For our study, we considered the descrip-
tion of patients’ symptoms to be not as relevant, as these 
can typically be conveyed non-verbally (e.g. injuries) 
or can be at least roughly recognized by paramedics by 
observing certain signs (e.g. pain, dyspnea). We col-
lapsed the items “allergies” and “past medical history” 
to “pre-existing conditions” and adopted “medication” 
and “events prior to incident” as is. Lack of obtaining 
and communicating these information to hospital care 
providers have been shown to impact outcomes among 
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trauma patients [39]. For this in-depth review of open 
text fields, we established criteria in advance, as to when 
we considered information to have been obtained. These 
were, for example, that “prior events that may have led 
to the medical emergency” refers to a time span of 24 h 
prior to the incident. For example, if a free text would 
indicate, that a person had used dimenhydrinate some 
hours before the emergency, this would qualify that 
information on “prior events” have been obtained but not 
“current medication” as the latter stands for ongoing drug 
treatments.

If both paramedics and emergency physicians were dis-
patched to a patient, typically two logs were completed. 
In these cases, one log is often kept brief and is refer-
ring to the other, regardless that both teams have access 
to similar information. Accordingly, if for an emergency 
more than one log was available, we combined informa-
tion from all protocols.

Cases considered uncertain were discussed among 
the reviewers. As an additional quality control, a ran-
dom sample of 5% of the cases was double-checked by a 
researcher (EMN) who was not involved in the original 
coding. We found a rater-interrater reliability of 97.3%.

Statistics
We characterize our samples using descriptive statistics 
to assess the characteristics of patients served in rescue 
missions stratified by language proficiency with absolute 
and relative frequencies, mean and standard deviation 
(SD). Percentages of cases where relevant information has 
been documented are illustrated in bar graphs stratified 

for German-speaking and foreign-language patients with 
corresponding 95% confidence intervals (CI).

We perform multivariable analysis using binary logistic 
regression models with a logit link function to assess the 
association of language proficiency (German-speaking 
patients [ref ] vs. foreign-language patients) on documen-
tation of (a) pre-existing conditions, (b) current medica-
tion, and (c) prior events that may have led to the medical 
emergency while adjusting for age, sex and GCS. We 
report adjusted odd’s ratios (aOR) with aOR > 1 indicat-
ing worse documentation in foreign-language patients 
compared to German-speaking patients. A comprehen-
sive table with aOR for all covariables is shown in a sup-
plement file (Supplement file 1). We used SPSS 28 (IBM, 
Armonk, NY, USA) for all analyses and plotted the bar 
graph using Graph Pad Prism 9.5.0. (GraphPad Software, 
San Diego, CA).

Research ethics
This study received approval from the Research Eth-
ics Board of the University Medical Center Göttingen 
(9/9/18). The original study is registered at the German 
Clinical Trials Register (No. DRKS00016719). Coop-
eration and data usage agreements with all participating 
EMS providers, the Municipality of Braunschweig and 
the District of Helmstedt were signed.

Results
Sample characteristics
During the study period, we recorded 1,430 rescue mis-
sions with pediatric patients (5.1% of all rescue missions) 

Fig. 1 Flowchart of included rescue missions
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that we subsequently analyzed. Figure 1 shows the flow-
chart of included rescue missions. On average, 52.2 (SD 
19.0) pediatric patients were treated per month.

In 3.1% (n = 45) of pediatric emergency cases, a lan-
guage discordance with the patient and/or their guard-
ians was noted. In 25 (55.5%) of these cases, the primary 
spoken language was documented. The most prevalent 
languages were Arabic (n = 6), Bosnian/Croatian/Serbian 
(n = 4), and Turkish (n = 3).

Table  1 shows information on patients’ demographics 
and characteristics of rescue missions. Pediatric foreign-
language patients were on average 3 years younger than 
German-speaking pediatric patients, with a consider-
ably lower proportion of teenagers aged 13–18 in the 
foreign-language group (21.3% vs. 47.7%). The sex ratio 
was balanced in both groups (female 45.5% vs. 49.0%). 
The timespan to reach the patient (time-en-route) and 
the timespan paramedics spent on the emergency scene 
(on-scene time) did not differ between foreign-language 
and German-speaking patients (7.4 min vs. 8.1 min and 
18.2 min vs. 19.3 min). Dispatch at nighttime was more 
often among foreign-language patients (45.5% vs. 31.8%). 
The transport to hospital took foreign-language patient 

on average four minutes longer than German-speaking 
patients.

In our sample, slight injuries were most common 
(26.9%) followed by psychiatric disorders (13.8%) and 
respiratory disorders (11.7%). Foreign-language patients 
were more likely to have a cardiovascular disorder as 
preliminary diagnosis than German-speaking patients 
(Table 2).

Quality of documented information
Obtained and documented information differed consid-
erably between foreign-language patients and German-
speaking patients: While information on pre-existing 
conditions were found in half of all cases documented 
for German-speaking patients, this information was 
documented for only 31.1% of foreign-language patients 
(p = 0.015). Similarly, events that led to the medical 
emergency were only noted in 68.9% of the cases with 
foreign-language patients compared to 94.1% of Ger-
man-speaking patients (p < 0.001). Current medication 
did not differ between both groups. None of the sur-
veyed information was documented in 3.2% of cases for 

Table 1 Patients’ demographics and characteristics of rescue missions

a Missing sex n = 28, missing dispatch at nighttime n = 78, missing time fall/wintertime n = 19; bTime-en-route: The timespan between departure from rescue station 
and arrival at rescue scene; cOn-scene time: timespan paramedics spent on the emergency scene; dTime to destination: timespan between departure from emergency 
scene to hospital

Rescue missions Unita All N = 1,430 German-speaking 
n = 1,385

Foreign-
language 
n = 45

Patients’ demographics

Sex male n (%) 716 (51.1) 692 (51.0) 24 (54.5)

female n (%) 685 (48.9) 665 (49.0) 20 (45.5)

other n (%) 1 (0.1) 1 (0.1) 0 (0)

Age years Mean (SD) 10.2 (6.2) 10.3 (6.2) 7.3 (5.5)

< 1 n (%) 40 (2.8) 38 (2.7) 2 (4.4)

1- < 6 n (%) 410 (28.7) 393 (28.4) 17 (37.8)

6- < 13 n (%) 310 (21.7) 294 (21.2) 16 (35.6)

13–18 n (%) 670 (46.9) 660 (47.7) 10 (22.2)

Characteristics of rescue missions

EMS Station Braunschweig n (%) 439 (30.7) 434 (31.3) 5 (11.1)

Wendhausen n (%) 347 (24.3) 331 (23.9) 16 (35.6)

Königslutter n (%) 238 (16.6) 226 (16.3) 12 (26.7)

Helmstedt n (%) 406 (28.4) 394 (28.4) 12 (26.7)

Time-en-route (min)b Mean (SD) 8.1 (4.8) 8.1 (4.8) 7.4 (4.2)

On-scene time (min)c Mean (SD) 19.2 (20.3) 19.3 (20.6) 18.2 (9.7)

Time to destination (min)d Mean (SD) 18.4 (10.2) 18.2 (10.2) 22.4 (8.6)

Dispatch at nighttime (8PM-7AM) n (%) 436 (32.3) 416 (31.8) 20 (45.5)

Fall / Wintertime (Oct-Mar) n (%) 692 (49.0) 671 (49.1) 21 (46.7)

Emergency physician present n (%) 303 (29.2) 294 (29.5) 9 (22.5)

Patient rejected transport / further care n (%) 94 (6.6) 93 (6.7) 1 (2.2)
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German-speaking patients but in 20.0% of foreign-lan-
guage patients (Fig. 2).

After adjusting for age, sex, and GCS, foreign language-
patients were still more likely to have an inadequate 
documentation on pre-existing conditions and events 
prior to the medical emergency (p < 0.001) (Table  3). 
The regression coefficients of all independent variables 
included in the regression models and odd ratios can be 
found in the Supplement Table S1.

Discussion
In this study, we analyzed logs of 1,430 pediatric res-
cue missions in Germany. Our main findings are as fol-
lows: First, in 3.1% of cases a language barrier and / or 
a language other than German spoken by patients and 
guardians was documented, including cases where a 
third person was interpreting. Second, in these cases 
the documentation of pre-existing conditions and 
events leading to the emergency was considerably more 
often lacking compared to those without a documented 

language barrier. This finding remains valid when con-
trolled for age, sex and GCS.

Off note, the proportion of foreign-language pediatric 
patients was considerably higher compared to emergency 
patients of all ages with limited German proficiency [40, 
41]. This may be partly explained by the lower mean age 
of migrants in Germany [42]. Besides, previous research 
has shown that foreign-language population in Germany 
uses EMS for other medical conditions than German-
speaking population [40, 41, 43].

To our knowledge, this is the first study examining the 
impact of language barriers on documentation quality 
among pediatric patients in an EMS setting.

In addition, our results show that documentation could 
also be improved for German-speaking patients, despite 
existing standardized procedures for emergencies requir-
ing paramedics to obtain certain information in every 
emergency, i.e. primary survey following the ABCDE-
approach (ABCDE: Airway, Breathing, Circulation, 
Disability, Exposure [44]) and medical history taking 
following the SAMPLE-scheme [38]). Previous research 

Table 2 Medical characteristics of patients

a Missing GCS n = 28, missing NACA-Score n = 725

Unit All N = 1,430 German-speaking 
n = 1,385

Foreign-
language 
n = 45

Initial Assessment

Glasgow Coma Scale (GCS)a Mean (SD) 14.5 (2.0) 14.5 (2.0) 14.8 (1.3)

15 n (%) 1,246 (88.9) 1,202 (88.6) 44 (97.8)

10–14 n (%) 98 (7.0) 98 (7.2) 0 (0.0)

< 10 n (%) 58 (4.1) 57 (4.2) 1 (2.2)

NACA-Scorea Mean (SD) 2.5 (1.0) 2.5 (1.0) 2.6 (0.8)

1 n (%) 110 (15.6) 109 (16.1) 1 (3.4)

2 n (%) 244 (34.6) 234 (34.6) 10 (34.5)

3 n (%) 286 (40.6) 270 (39.9) 16 (55.2)

4 n (%) 44 (6.2) 43 (6.4) 1 (3.4)

5–7 n (%) 21 (3.0) 20 (3.0) 1 (3.4)

Need for ventilation n (%) 10 (0.7) 9 (0.6) 1 (2.2)

Preliminary Diagnosis

Neurological disorders n (%) 161 (11.3) 157 (11.3) 4 (8.9)

Cardiovascular disorders n (%) 70 (4.9) 63 (4.5) 7 (15.6)

Respiratory disorders n (%) 167 (11.7) 159 (11.5) 8 (17.8)

Metabolic disorders n (%) 21 (1.5) 19 (1.4) 2 (4.4)

Psychiatric disorders n (%) 197 (13.8) 195 (14.1) 2 (4.4)

Abdominal disorders n (%) 80 (5.6) 76 (5.5) 4 (8.9)

Gynecological and obstetric disorders n (%) 7 (0.5) 6 (0.4) 1 (2.2)

Other disorders n (%) 85 (5.9) 80 (5.8) 5 (11.1)

Injuries None n (%) 907 (63.4) 877 (63.3) 30 (66.7)

Slight n (%) 385 (26.9) 373 (26.9) 12 (26.7)

Moderate n (%) 114 (8.0) 112 (8.1) 2 (4.4)

Severe n (%) 24 (1.7) 23 (1.7) 1 (2.2)
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has highlighted an overall poor documentation quality in 
EMS in Europe: In a retrospective analysis of 1,935 emer-
gency protocols of a German EMS district, the quality of 
documentation and healthcare was found to be deficient 
in multiple cases. In only less than a quarter of cases, all 
items of the SAMPLE scheme for medical history taking 
had been documented [45]. Similarly, internal audits of 
EMS in a region in Austria showed that less than half of 
the logs were sufficiently completed [46].

Although limited documentation quality is common, 
our results show that language barriers are particularly 
associated with poor documentation quality, suggesting 

that paramedic struggle to obtain relevant information 
in pediatric medical emergencies when a language bar-
rier is present. While standard operating procedures 
(SOPs) may improve quality of documentation in EMS 
[47], these are of little help when medical history taking 
is impeded by a language barrier.

Lacking information on medical history, regardless if 
it is due to language barriers or poor documentation or 
both, may impact not only the clinical decision-making of 
the emergency responders, but also further treatment in 
hospital [39]: anything that is not documented is poten-
tially not passed onto subsequent healthcare providers. 

Fig. 2 Documented information on pediatric patients: foreign-language and German-speaking patients. German-speaking patients: missing 
demographic values n = 20

Table 3 Documented information

a Generalized linear model adjusted for age, sex, GCS. OR for foreign-language patients, German proficient as reference. An OR > 1 indicates less documentation. 
German-speaking patients: missing demographic values n = 20. OR on included covariables are shown in supplement file S1

All n = 1,410 Foreign-language patients 
n = 45

German-speaking (ref) 
n = 1,365

Multivariable  Modela

n (%) n (%) n (%) OR (95% CI)

Pre-existing conditions 697 (49.4) 14 (31.1) 683 (50.0) 2.01 (1.04 – 3.93)

Current medication 493 (35.0) 11 (24.4) 482 (35.3) 1.86 (0.91 – 3.80)

Events prior to the medical emer-
gency

1,327 (94.1) 31 (68.9) 1,296 (94.9) 7.97 (4.01 – 15.82)



Page 8 of 11Müller et al. BMC Pediatrics          (2023) 23:312 

The handover between paramedics and the emergency 
department staff often takes place under time pressure 
in a stressful environment which bears a risk of harm or 
adverse events for the patient [48]. Underuse of inter-
preters is common in pediatric emergency departments 
[49, 50] and has various reasons [51]. This eventually 
worsens the chance that an information deficit is caught 
up among pediatric patients with language barriers. Fur-
thermore, multilingual pediatric providers that could gap 
language barriers are rare in Germany [52].

Some of the 3-year paramedic training curricula in 
Germany comprise courses in “Medical English”. In some 
cases, it may be helpful in using English as a third lan-
guage to communicate with foreign-language patients. 
Given the linguistic diversity of patients, with most com-
mon languages spoken from Eastern Europe and the 
Middle East, English language skills may help in just a 
minority of cases. There is no data on what foreign lan-
guages paramedics speak beside those learned at school.

Technical solutions, such as video or telephone inter-
preting services may improve patient-paramedic commu-
nication but are difficult to use in time-critical medical 
emergencies. Continuously improving machine transla-
tion may be used in commonly used languages but are 
often inaccurate in less common languages [53]. The 
translator app developed in the project affiliated with this 
study [31] could provide a suitable approach to improve 
communication with foreign-language patients [33]. The 
app can be used to collect a medical history addressing 
children and their caregivers in appropriate wording and 
could thus also lead to complete documentation. Further-
more, the app allows that posed questions and responses 
from patients and/or their caregivers can be logged and 
obtained information can be transferred to the emer-
gency protocol.

Limitations and strengths
The main limitation of our work involves the use of qual-
ity analyses of the documented pediatric rescue mission 
logs as a proxy for communication quality. From this, we 
can neither infer about the quality of medical care nor 
know how successful and satisfactory patients and para-
medics perceived the communication.

We cannot ascertain whether information was obtained 
from patients or their caregivers but not documented, e.g. 
due to time constraints or a paramedic just forgetting to 
make a note. However, if communication is perceived as 
difficult, paramedics may be inclined to document more 
precisely to support subsequent treatment. If obtained 
information cannot be verified or double-checked, they 
might also be inclined to note a language barrier to avoid 
any suspicion of malpractice and protect themselves 
from potential litigation. While documentation has a 

high priority in healthcare in Germany and is subject to 
quality monitoring and is required by law, documenta-
tion quality may vary [45, 46]. Still, documentation can 
be considered a rather good proxy for assessing which 
information has been obtained.

We reviewed 1,430 pediatric rescue missions; nonethe-
less, the number of 45 analyzed cases with language dis-
cordance is a considerable limitation. There might have 
been rescue missions with foreign-language patients 
and parents that were not identifiable. For example, in 
cases of paramedics that spoke the language of the child 
or their guardians, and thus a language barrier was not 
reported. These cases would therefore be included in the 
German-speaking group. Moreover, we analyzed a data 
set from only four EMS stations served by two institu-
tions. Organizational frameworks and quality standards 
may differ slightly among providers and regions.

As to the digitized paper protocols, it is possible that 
misinformation due to, for example, poor handwriting 
or atypical abbreviations might have introduced a bias. 
However, the study nurse who digitalized the paper pro-
tocols is a trained paramedic with many years of profes-
sional experience in the participating EMS stations. This 
makes this bias rather unlikely.

A strength of the study is the large and complete sam-
ple with a long survey period covering all seasons. The 
proportion of pediatric emergencies in our sample is 
with 5.1% consistent with another German study [54] and 
comparable of those described in the literature suggest-
ing a representative data set [55].

Our study period comprised both timespans before 
and during the SARS-CoV-2-pandemic. This is important 
as the number of rescue service missions decreased after 
the lockdown started mid-March 2020 and the patient 
population changed, e.g. patients were considerably older 
and there were less patients with respiratory diseases 
[56, 57]. Also, pediatric emergency healthcare utilization 
reportedly declined considerably [58]. In our study, we 
cannot be completely certain if COVID-19 pandemic and 
respective mitigation measures may have affected our 
findings.

Conclusions
Language barriers are hindering paramedics to obtain 
relevant information in pediatric pre-hospital emergen-
cies. This jeopardizes a safe provision of paramedic care 
for foreign-language children. Further research should 
focus on feasible ways to overcome language barriers in 
pre-hospital emergencies.
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