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Abstract 

Background: Non-traumatic abdominal pain may have several causes and often needs physicians’ consultation. In a pilot study, a 
template was used to assist ambulance nurses and technicians to assess this medical condition. 
Objectives: This study aimed to evaluate the use of the template and the outcome of the pilot study. 
Methods: A prehospital template (protocol) consisting of validated physiological and clinical scales, such as “Rapid Emergency Triage and 
Treatment Scale-Ambulances”, “Patient Behavioral Pain Scale”, and “Visual Analog Scale” were used to assist the ambulance crew in 
Shiraz, Iran, to assess all cases with non-traumatic abdominal pain. The outcome of the evaluation in this group was compared with a 
control group using the normal routine of assessment. 
Results: Of 200 prehospital patients, 170 cases were eligible for evaluation. The majority of the patients in the protocol (n=88) and 
control groups (n=82) were males (n=46 and n=43, respectively). There was a slight but statistically significant difference between the 
two groups in favor of the protocol group concerning the need for ambulance transport and direct admission to the hospital (P<0.02). 
Conclusion: Although prehospital assessment and management of non-traumatic abdominal pain continue to be challenging for 
emergency medical staff, educational initiatives together with prehospital guidelines may improve the accuracy of prehospital decision-
making and open up for new fast-track diagnosis and direct admission to the hospital. 
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1. Background 

Prehospital assessment of emergency patients 
offers an excellent opportunity to bring emergency 
departments (ED) closer to patients, unburden ED, 
and decrease the rates of mortality and morbidity by 
quick and proper management, including the use of 
ultrasonography, electrocardiography, and simple 
laboratory tests, and in some conditions, direct 
admission to the designated wards (1, 2). Such 
attempts have been successful for some groups of 
patients (e.g., patients with heart disease, hip 
fractures, and pediatric patients using prehospital 
protocols) (3-6).  

Most common prehospital systems are either 
based on Anglo-American (staffed by paramedics), 
or Franco-German (staffed by physicians). A third 
version is also practiced in countries, such as 
Sweden with ambulances staffed with very skillful 
nurses (7). Although there is a higher accuracy of 
prehospital diagnosis by emergency physicians, 
compared to that of nurses or paramedics, studies 
have shown that the management of emergency 
patients by paramedics is both safe and possible  
(8-14). One way to increase the safety and accuracy 
of the paramedics' assessment is the use of 
guidelines and protocols (3-6). 

Non-traumatic abdominal pain is a clinical 
challenge; however, its prehospital assessment and 
management may lead to a quicker admission of a 
patient to the right level of care. Studies evaluating 
prehospital abdominal pain are limited due to 
difficulties in differential diagnoses and the severity 
of the disease (15-17). However, retrospective 
comparison of non-traumatic abdominal pain 
diagnosis between a dispatch center and ED has 
shown that most of the patients diagnosed as 
having an emergency condition by the dispatch 
center do not have emergency conditions; in 
addition, the evaluation of ambulance crew on the 
scene is much closer to the definitive diagnosis at 
the hospital (15-17).  

This study aimed at using a prehospital protocol 
to assess patients with non-traumatic abdominal pain 
in Shiraz, Iran. The Iranian Emergency Medical 
Services (EMS) was established in 1975 in close 
cooperation with American EMS. Since then, it has 
improved, expanded, and become a nationwide 
organization with the added responsibility to act 
during major incidents and disasters. Each 
ambulance is staffed with one nurse with expanded 
training in anesthesiology and one paramedic 
educated in Basic Life Support (six months training). 
Moreover, one ambulance is designed to work as a 
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mobile Intensive Care Unit and is staffed with one 
general practitioner (GP), one nurse, and one 
paramedic. Another GP works as a consultant for 
paramedics at the dispatch center to make medical 
decisions in dubious cases. The response time, for a 
regular call, is set to less than eight min in cities and 
less than 15 min in suburban areas. However, this 
setting has not yet been achieved in larger urban 
areas (18).  

 

2. Objectives 

This study aimed to evaluate the use of the 
template and the outcome of the pilot study. 

 

3. Methods 

3.1. Protocol Creation   
The authors searched, identified, and studied 

available publications dealing with the prehospital 
assessment of non-traumatic abdominal pain using  
a rapid evidence review technique (19). The 
prehospital protocol was developed based on the 
diagnostic pathway described in patients with acute 
abdominal pain, divided into emergency or non-
emergency cases according to their severity, medical 
history, physical examination, and in some cases, 
laboratory parameters (20). 

A reference group consisting of five senior 
healthcare professionals (a surgeon, an anesthe-
siologist, an emergency medicine physician, an 
ambulance nurse, and a dispatch nurse), were asked 
to evaluate the results of the search. They use the 
Nominal Group Technique (21) to discuss and 
suggest the structure of the protocol based on three 
criteria, including physiological characteristic of the 
abdominal pain, expressional characteristic of the 
patient, and duration of the abdominal pain using a 
combination of the following existing validated 
emergency protocols (Appendix 1). 

 
3.1.1. Rapid Emergency Triage and Treatment System-
Ambulance (RETTS-A) 

A validated and regularly updated triage 
algorithm used in the prehospital setting in Sweden. 
It consists of different sections, including 
demographic characteristics (e.g., gender, age, and 
past medical history). Vital signs are evaluated 
systematically to categorize the patients into four 
triage groups (red, orange, yellow, and green) 
(Appendix 1). Red is the highest degree of emergency, 
followed by orange, yellow, and, green. The latter 
corresponds to patients who can wait for a more 
extended period for evaluation (22). 
  
3.1.2. Patient Behavioral Scale 

This scale depicts the severity of pain in a patient 
by explicitly looking at the patient's facial and body 
expression. It has five grades; however, the last 

category is only applicable in unconscious patients 
and was not used in this study (Appendix 1). The 
patient behavioral scale (PBS) is particularly 
important for patients who cannot express their pain, 
such as those with dementia. It is also essential to 
modify the pain in younger and pediatric patients 
(23-25). 
 
3.1.3. Visual Analog Scale 

The patients can express their pain within a range 
of 1-10 using the Visual Analog Scale (VAS). 
Moreover, they used VAS to show the severity of their 
abdominal pain in this study (Appendix 1) (26).  
 
3.1.4. Time Scale 

This scale was used based on the clinical 
experience of the expert group to indicate the 
duration of pain. More extended periods of pain 
indicated less severity, while the acute onset of pain 
would indicate an emergency (20, 26). The cut-off 
points for different priorities were chosen based on 
the consensus in the group of evaluators and after 
adjustment of the template. 

 
3.2. Protocol utilization 

The medical and academic expert group outlined 
five fictive medical conditions based on real cases and 
adjusted to mirror a broad set of patients to adjust 
protocol’s dimensions to satisfy all members with its 
feasibility, relevance, comprehensiveness, clarity, 
logic, and accuracy. These cases were ruptured  
aorta aneurysm, perforated sigmoid diverticulitis, 
appendicitis, gastroenteritis, and non-specific 
abdominal pain.   

All ambulance crews were educated to 
understand and utilize the protocol. The evaluation 
started with Rapid Emergency Triage and 
Treatment System-Ambulance (RETTS-A). The 
patients falling into red or orange categories were 
emergency cases and were transported to the 
hospital immediately. Those categorized into yellow 
or green continued to the next step and were 
evaluated by the PBS and VAS. The points obtained 
from the time scale were added to the sum of PBS 
and VAS. Following that, the patients triaged as red 
or orange based on the cut-off points were 
transported to the hospital, while the remaining 
patients were recommended to book a visit at their 
healthcare center (Appendix 1). 

An emergency nurse at the dispatch center, who 
was not involved in the study, prospectively 
randomized the patients into the Protocol Group (PG) 
and Control Group (CG). Those included in the PG 
were assessed according to the protocol and those 
included in CG were handled routinely. Contact with 
the physician at the dispatch center was only made if 
the status deteriorated or it was not possible to 
follow the protocol.  All included patients were 
followed up after one month. 
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3.3. Study Population 
3.3.1. Venue and time 

This study was carried out from May 2015 to May 
2016 in Shiraz, Iran. Data analysis and evaluation of 
the study were conducted in 2017. Shiraz is located in 
the south of Iran and is the capital of Fars province 
with a land area of 225-km2 and 1.7 million 
inhabitants.  

 
3.3.2. Patients 

The inclusion criteria were: 1) patients with non-
traumatic abdominal pain, who were registered at the 
dispatch center's registry and for whom an 
ambulance was sent, and 2) the presence of RETTS-A 
inclusion criteria (i.e., patients between 16 and 65 
years old) with no registered significant past medical 
history (e.g., cardiovascular diseases, neurologic and 
psychiatric disorders, history of surgery, pregnancy, 
or liver diseases). On the other hand, the patients 
under 16 and over 65 years of age or with a 
significant past medical history were excluded from 
the study. 

All included patients consented to follow-up. A 30-
day follow-up questionnaire was sent out to evaluate 
patients' condition and possible re-admission, if 
dismissed from the scene as well as their clinical 
diagnosis, treatment, and response to therapy, if re-
admitted (Appendix 2). The patients referred to a GP 
were followed up by phone. Moreover, those 
admitted to the hospital were followed up using their 
medical records and final diagnosis when discharged. 
In addition, those, who were admitted, treated with 
medication for more than three days, underwent 
surgery, or were subjected to any other intervention 
only available at the hospital were classified as in 
need of ambulances. Others were classified as not 
needing ambulances. 

 
3.3.3. Outcomes, exposures, predictors, confounding 
factors, and effect modifiers 

The outcome was complete assessment decisions 
on the diagnosis after the ED visit or when leaving 
after hospitalization. The Ethics Committee of Shiraz 
University of Medical Sciences, Shiraz, Iran, regarded 
potential patient exposure in relation to possible 
gains from the study. Informed consent was practiced 
during the study. The portion of confounding factors 
was unknown since no regression or correlation 
analyses were performed; however, potential 
confounding factors were identified as varying 
knowledge on the assessment technique between 
ambulance teams and varying priorities due to the 
density of ambulances. Predictors include three 
factors, namely PBS, VAS, and Time scale. The effect 
modifiers are the knowledge and skill of the 
technicians that eliminate possible bias. 

 
3.4. Statistical Analysis 

The sample size of this study was calculated 

considering a significance level (α) = 5%, power = 
90%, standard deviation of outcome = 10, and non-
inferiority limit of d = 5. The result indicated a 
required sample size of 69 patients per group and a 
total sample size of 138. Due to the sample attrition, 
100 patients were assigned into each group; 
therefore, the overall sample size reached 200 
patients. Data analysis was carried out in SPSS 
software (version 19; SPSS Inc., Chicago, Illinois, 
USA). The mean and standard deviation (SD) were 
used for descriptive statistical analysis. Moreover, 
sensitivity, specificity, and predictive values were 
also calculated, and the confidence interval was 
measured by Stata software (version 12) using the 
Weld method. 

 
3.5. Ethical considerations  

The Ethics Committee of Shiraz University of 
Medical Sciences, Shiraz, Iran, approved the study 
protocol (2011-100). Initially, an ambulance crew 
contacted the informed patients or their relatives 
(if applicable, it was conducted orally). They were 
also told that they would be contacted for follow-
up. At follow-up, the patients or their families were 
again informed before all follow-up questions were 
asked. 

 

4. Results 

4.1. Fictive patients 
A small group of nurses and paramedics used the 

protocol and assessed fictive patients. The patients 
with ruptured aorta aneurysm and perforated 
diverticulitis were captured on RETTS-A. Of the three 
remaining patients, those with appendicitis and 
gastroenteritis were doomed to transport according 
to the outcomes obtained from PBS and VAS scales, 
and the last patient was recommended a GP visit. 

 
4.2. Prehospital patients with non-traumatic abdominal 
pain 
4.2.1. Demographic characteristics and diagnosis 

No protocol violations were reported in this study. 
Of 200 randomized patients, 12 and 18 patients from 
PG and CG were excluded, respectively, due to 
RETTS-A's exclusion criteria (age or previous medical 
history). The final numbers of the patients were then 
88 and 82 in the PG and CG, respectively. The PG 
consisted of 46 (52.3%) male and 42 (47.7%) female 
patients with a mean age of 40.25±14.05. On the 
other hand, there were 43 (52.4%) male and 39 
(47.6%) female patients in the CG with a mean age of 
37.87±13.94 years. Table 1 shows the final diagnosis 
after clinical evaluation and admission to the hospital 
in the PG and CG. All diagnoses were taken from the 
medical files. Surgical diseases were the most 
common diagnosis in both groups. Other clinical 
diagnoses were internal medicine and gynecological 
diseases, infections, and poisoning.  
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Table 1. Final diagnosis in the protocol and control groups after admission to the hospital 

Clinical Diagnosis 
Frequency (%) 

Protocol Group  Control Group 
Surgical diseases 39 (44.3) 24 (29.3) 
Internal medicine diseases 23 (26.1) 19 (23.2) 
Poisoning 8 (9.1) 3 (3.7) 
Unknown 7 (8) 17 (20.7) 
Gynecological diseases 5 (5.7) 7 (8.5) 
Psychiatric disorder 4 (4.5) 4 (4.9) 
Infection 2 (2.3) 8 (9.8) 

 
4.2.2. Needs for transportation to the hospital 

In total, 84 (95.5%) PG patients were transported 
to the hospital by ambulance, and four patients were 
recommended to visit their GP. All 84 patients passed 
the RETTS-A evaluation scale.  

The decision made to transport these patients 
was based on the sum of other scales in the protocol. 
In the CG, the EMS staff transported 71 (86.5%) 
patients to the hospital by ambulance after 
consultation with a physician, and the remaining 11 
patients were recommended to visit a GP. Figure 1 
shows the whole process of inclusion, exclusion, and 
outcome in both groups of transported and not 
transported patients. 

 
4.2.3. Hospital admission and outcome 

All patients transported to the hospital in both 
groups were examined and admitted if needed.  
Table 2 tabulates the assessment and treatment 
process at the hospitals.  

In the PG, 70 cases out of 84 patients (83.3%) 
were admitted and thus classified as needing an 
ambulance based on the criteria mentioned under the 
method section (admitted for treatment and surgery 
or died due to the worsening of their conditions). 
Totally, three deaths in this group occurred in 
patients with liver cirrhosis (n=2) and abdominal 
cancer (n=1; not previously known). The rest of the 
patients in this group (n=14) were discharged from 
the ED. In the CG, the number of admitted and treated 
patients in need of ambulance transportation was 49 
cases out of 71 patients (69.0%). The remaining 22 
patients were discharged. The number of patients 
with abdominal pain leading to an intervention or 
treatment was higher in PG, compared to the CG  
(70 vs. 49). 

 
4.2.4. Follow-up 

Table 3 summarizes the follow-up results in both 
transported and not transported patients. Of those 

 
 

 
 

                               Figure 1. An overview of the process of inclusion and outcome in groups A & B 
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Table 2. Outcome of the patients in both groups based on the admission process, treatments, and procedures given 

Outcome 
Protocol Group 

Number (Frequency %) 
Control Group 

Number (Frequency %) 
Total discharged 14 (16.6%) 22 (31%) 
Total admitted 70 (83.4%) 49 (69%) 

1. Admission, medication, and treatment 
2. Admission with operation 
3. Deaths  

53 (63.1%) 
13 (15.5%) 

3 (3.6%) 
1 (1.2%) 

38 (53.5%) 
11 (15.5%) 

0 
0 

Total transported 84 (100%) 71 (100%) 

 
not transported to the hospital in PG (n=4), two 
patients were admitted to the hospital within the 
follow-up time (50%), while in the CG, six out of 11 
patients were admitted to the hospital (54%). The 
difference between the two groups concerning the 
accuracy of the true transporting cases with non-
traumatic abdominal pain was statistically significant. 
Based on the test of equal proportions, there is a 
significant difference between the two groups 
regarding the prevalence of needing an ambulance 

( 02.0,67.0,82.0  SigPP BA
) (Table 3). The 

predictive validity of the protocol was measured by 
the sensitivity and specificity of the diagnosis using 
the protocol, compared to that of the CG (Table 3, 4). 
The decision made by the EMS staff to transport the 

patient was defined as a positive result. If the patient 
transported by the ambulance was proven to be 
significantly sick in the follow-up, the case was then 
considered truly positive; otherwise, it was a false-
positive case. True negative cases were defined as 
those who were not transported and proven not to be 
sick; otherwise, they would be false-negative cases. 
The protocol showed sufficient sensitivity; however, 
the specificity was somewhat weaker. 

Half of the “not transported” patients (Two 
patients out of four in PG and six out of eleven in CG) 
were re-admitted to the hospital during the follow-up 
period. However, there was no statistically significant 
difference between PG and CG regarding the number 
of re-admissions.  

 
Table 3. Number of patients in need of ambulance based on the criteria mentioned under the method section. The difference 

between the two groups was statistically significant (P<0.02) in favor of the PG group 

Protocol Group Needing an Ambulance Not-needing an Ambulance 
Transported 70 14 
Not transported 2 2 
Control group Needing an ambulance Not-needing an ambulance 
Transported 49 22 
Not transported 6 5 

 
Table 4: Sensitivity, specificity, and predictive value of the diagnosis using protocol or no protocol 

Zone Protocol Group  Control Group Ratio Group A/B 
Sensitivity  0.97 (0.93- 1) 0.89 (0.80-0.97) 1.08 
Specificity   0.12 (0-0.28) 0.18 (0.03-0.33) 0.69 
Positive predictive value 0.83 (0.71-0.83) 0.69 (0.58- 0.79) 1.2 
Negative predictive value  0.25 (0.01- 0.98) 0.45 (016-0.74) 0.55 

 
5. Discussion 

The vast majority of the patients in both groups 
were transported to the hospital. However, of those 
admitted to the hospital, the number of true cases 
(abdominal pain) was more prominent in the 
protocol group, compared to the control group (n=70; 
83.4% vs. n=49; 69%). There was a slight but 
statistically significant difference in the accuracy of 
the decision made by EMS staff, who used the 
protocol (P<0.02). This result is in accordance with 
the findings of the  

9earlier studies showing that protocols could 
replace radio contact with dispatch physicians  
(7, 27, 28).  

Non-traumatic abdominal pain is a clinical 

challenge since a wide range of diseases from minor 
to potentially deadly conditions can cause it. In this 
study, a new protocol  was tested on some ordinary 
cases in an ED. In our prehospital group of patients, 
the causes of non-traumatic abdominal pain varied 
from surgical diseases to poisoning. In many cases, 
the cause of the pain was unknown. Lammer  
et al. compared six protocols for non-traumatic 
abdominal pain and revealed no significant 
difference among these six protocols in terms of 
helping EMS staff with on-scene decision-making 
(16). Nevertheless, the protocols used at that time 
were less detailed and non-specific. The possibility 
of monitoring vital parameters using new 
technologies may improve modern protocols. In 
opposite to the previous protocols, the current 
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protocol uses various validated algorithms, such as 
RETTS-A triage, PBS, and VAS, which have all been 
used in clinical practice (20).  

The ED overcrowding is a serious issue for patient 
safety (1, 2). Digestive symptoms, including 
abdominal pain, constitute around 11% of the visits 
among patients presenting by ambulance with 
moderate or severe pain (20, 29). These cases 
represent a large number of patients, who do not 
need to wait at ED and can be transported directly to 
the appropriate ward and the required level of care. 
Transporting the right patient by ambulance to the 
right medical facility is a significant challenge for the 
EMS staff (17, 30). In a Franco-German EMS, 
physicians are actively working with the patients, and 
a decision can be made on the scene based on their 
medical experience and the patient’s medical 
condition. In Anglo-American EMS, the staff needs to 
consult with a physician in doubtful cases (17-18). 
However, the medical decisions made by the 
physicians in charge depend on their knowledge, 
experience, and the accuracy of the information 
(physiology and anatomy) they receive from the 
ambulance crew. In some parts of the world, 
paramedics are used as first-line healthcare 
providers equipped with standardized information, 
protocols, and guidelines to evaluate the patient’s 
vital signs and strengthen the process of decision-
making (30-32). Previous studies have shown that 
targeted guidelines for specific conditions decrease 
mortality and morbidity, followed by an increase in 
patient safety (33-36). These guidelines may also be 
used to transfer some medical conditions directly to 
the wards in hospitals as fast track (3-6).  

 
Limitations 

Regarding the limitations of this study, one can 
refer to the limited publications on prehospital 
guidelines and diagnostic protocols in non-traumatic 
abdominal pain, which does not allow any 
comparison with earlier studies. Furthermore, in this 
study, the patients' demographic characteristics were 
matched to minimize any biases. Age and gender 
confounders, as well as the underlying diseases, were 
also considered. The sensitivity of the study was high, 
which indicates the validity of the  used protocol, 
compared to the control group in diagnosing the 
condition. However, larger cohort and multi-centric 
studies are needed for further generalization of the 
tool.  

Another limitation might be the random selection 
of the patients vs. the EMS staff. Since the number of 
ambulances and staff is limited, there is an obvious 
risk that one EMS personnel receives both categories 
of patients. However, by letting the randomization be 
performed by a nurse at the dispatch center, the risk 
for any influence on the use of the protocol on the 
routinely managed cases must be minimized. In 
addition, the staff was trained thoroughly to 

eliminate possible errors or biases. Another 
limitation might be the design of the protocol, the 
points given for each section, and the final cut-off 
points for decision-making. However, they were all a 
product of evaluation by five senior health 
professionals, evaluation of fictive cases, a literature 
study, and evaluators' experience. Finally, despite the 
adequate number of patients included in this study, 
our findings should be subject to further evaluation 
and new randomized studies. 

 

6. Conclusion 

Although no template substitutes a physician's 
knowledge and ability in decision-making in clinical 
cases, such as non-traumatic abdominal pain, it might 
increase the safety and accuracy of the EMS decision 
regarding the transportation to the hospital and 
direct admission to the responsible ward when 
physicians are not available. Such a prehospital 
template may also facilitate a new fast-track 
diagnosis and decreases the burden of ED 
overcrowding. 
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