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Abstract  

Objective: A review of activities of  Centro Internazionale Radio Medico (International Radio 

Medical Centre, CIRM) from its foundation in 1935 till its 80th anniversary in 2015 was 

accomplished. CIRM   was founded in 1935, to provide medical assistance via radio to ships 

with no doctor on board and others who cannot be reached by a doctor. In 1950 CIRM  was 

established as a non-profit-making foundation and has benefited since 1957 from an annual 

contribution from the Italian government.  

Methods : Review of CIRM  case histories and other published material from 1935-2015 and 

presenting them in a scientific yet simplified manner through the use of basic mathematical 

analysis. All the data were collected from CIRM ’s official archives in Rome .  

Results and Conclusions: The results achieved by the Centre over 80 years include medical 

assistance to 81,016 patients on board ships (as well as on small islands and aircraft), with 

more than 500,000 medical messages received and transmitted. CIRM  from the beginning of 

his activity was organized into a medical service, a telecommunications service and a studies 

section. In 2002 the Centre was recognized as the Italian Telemedical Maritime Assistance 

Service (TMAS). In the 2010 the Centre was reorganized as a structure articulated in 4 

departments, namely maritime telemedicine, telecommunication, research and occupational 

medicine. This to cover the different activities related to the global protection of the health of 

seafarers.  The 24-h continuous medical service is provided by doctors at the CIRM  

headquarters. The doctor on duty gives instructions for managing the case and continues to 

follow the patient with subsequent appointments until recovery or landing. If need arises CIRM  

co-ordinates the transfer of patients assisted on board ships to a hospital ashore. In the last 

few months CIRM  has developed innovative approaches for the treatment of diseases and 

accidents on board of seagoing vessels by introducing as a standard telemedicine corners 

allowing the transmission of biomedical data from sailing ships to the Centre. These new 

solutions  will bring to a significant improvement of medical care in favour of seafarers.   

 

Keywords: CIRM , Maritime health, Telemedicine, Occupational health, Assistance ,TMAS , 

History  
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Introduction   

History 

The International Radiomedical Centre (Centro Internazionale Radio Medico, CIRM) was 

established in 1935 with the aim of giving free radio medical advice to ships of all nationalities 

navigating on international waters. The Centre has its headquarters in Rome and its basic 

medical services are free of charge. Requests for medical advice reaching CIRM  are handled 

by doctors who are on 24 hour duty (1,2). 

The first license for radio medical service to ships was issued on November 18, 1920 to the 

Seamen's Church Institute on New York. From 1920s to 1930s several maritime countries 

developed radio medical facilities for their own fleets, with Sweden starting its centre activity 

in 1922, Netherlands in 1930 and Germany in 1931 (3). The first experience of enlargement of 

radio medical assistance from a domestic into a really international scenario occurred in Italy 

in 1935, with the constitution of the Centro Internazionale Radio Medico (International Radio 

Medical Centre, CIRM ). The Centre  was chaired by Guglielmo Marconi and developed in terms 

of medical organization by  a physician, Prof Guido Guida. CIRM was established with the 

mission of providing via radio free medical assistance available to ill or injured seafarers of any 

nationality, navigating in all seas of the world (1,2,4,5). Over the years, CIRM  has pursued its 

work, interrupted only during the war years 1941-1945, and has enlarged its activity to include 

patients aboard planes in flight and on small Italian islands. CIRM , a private association until 

1950, and from that date established as a non-profit Foundation, has benefited since 1957 of 

from an annual contribution from the Italian government (1,2,4). 

The Centre initially played an outpatient radio service, at certain times of day, in which a 

doctor was available to respond to requests for assistance, both for new cases, and for patients 

under treatment. Today CIRM  is housed in a functional building in the EUR district of Rome 

(Figure 1), designed to accommodate the Centre and adapted in order to be more responsive 

to the needs of the virtual hospital of CIRM . The activities of CIRM  are coordinated by a 

President and a Board of Directors, which provide, among other things, the appointment of the 
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President. The  Operational structures of CIRM  until 2010 consisted of  three specialized 

departments (telemedicine, telecommunications, studies and research, the coordination of the 

activities of which, in the absence of an employee who is responsible for it, is delegated to a 

member of the Board of Trustees. An Executive Committee and a Scientific-Ethical Committee 

collaborate with the President and the Board of Directors in promoting initiatives in the 

relevant fields of the Centre (1,2,4).   

In 2002 the CIRM ,  by joint decree of the Italian Ministry of Infrastructure and Transport and 

the Minister of Health, CIRM was formally designated as the Italian Telemedical Maritime 

Assistance Service (TMAS), in accordance with Circular no. 960 dated June 20, 2000 of the 

International Maritime Organization (IMO) (6). Regulations establish that these activities 

should be done in close coordination and collaboration with the Research Coordination Center 

and the National Sea rescue (IMRCC) identified in Italy in the General Command of the Coast 

Guard . This designation recognized for the efficiency of CIRM service  in the field of medical 

care, and the role of the Centre in ensuring safety and protection of human life at sea. 

 

Figure 1: Current  Establishment of CIRM in EUR District of Rome 

  

Current structure and activities  

In the 2010 the Centre was reorganized as a structure articulated in 4 departments, namely 

maritime telemedicine, telecommunication, research and occupational medicine. This to cover 

the different activities related to the global protection of the health of seafarers.   
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As part of the departmental organization CIRM , the Department of Maritime Telemedicine is 

appointed to ensure the medical assistance activities of the Centre. In particular, the 

Department: 

1. Provides advice and medical care. Medical advice includes the diagnosis and treatment of a 

disease on board; 

2. Suggests the transfer of sick or traumatized sailors to the nearest port (MEDEVAC); 

3. Liaising with medical organizations on the ground in the case of transhipment or hijacking. 

The medical service, of which is responsible a medical director, is attended to by a variable 

number of doctors who are placed in an on call 24 hours continuous service. The doctor on 

duty receives the request message from the ship and provides appropriate instructions, 

making appointments, more or less close together, depending on the severity of the disease to 

treat. The request for assistance can be sent by e-mail, phone, or other telecommunication 

systems, in Italian or English. If necessary, the doctor on duty may benefit from the advice of 

consultants, specialists in various branches of medicine, which are addressed in the case of 

highly complex illnesses or requiring a particular specialization (1,2,4,5,7). Depending on the 

severity of the case and the position of the vessel, which is periodically updated by the route, 

it can be recommended to the ship captain to make diversions of the route to land or to see 

the patient in the nearest port with medical facilities. In an emergency on board in relation to 

the ship's position, patient transfer is coordinated through naval or air rescue missions. These 

missions are organized, in the case of seriously ill, near the Italian coast, with the collaboration 

of the Italian Maritime Rescue Coordination Centre (MRCC), while in foreign waters, they are 

organized in collaboration with the MRCC  of the various countries of the world (1,2,4,5,7).  

The patient is followed up with subsequent radio contact until the healing or on landing. The 

on-board controls are urged to transmit to CIRM  the diagnosis of the doctors who examined 

the patient. This diagnosis, in most cases, corresponds to that formulated at a distance from 

CIRM.  In giving medical care, the medical team of CIRM takes into account the different 

provisions of medicines and medical devices available  on board (the so-called medicine 

chests), which vary according to the nationality of the ship and the shipping company. 
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Unfortunately, the lack of uniformity of the laws of the various countries can create problems 

for patients embarked on ships with limited availability of drugs or other medical devices.   

Every day the medical team updates the statistics on health care. The diseases are divided into 

assisted nosological groups using the International Statistical Classification of Diseases and 

Related Health Problems (10th Revision) of the World Health Organization (8). This can be 

helpful in conducting retrospective studies on  of specific diseases that are easily comparable 

with data for the general population. 

The Department of Telecommunications is responsible for maintaining contact between the 

vessel / aircraft and the  medical team of CIRM.  The service, which works in the headquarter 

of the Centre uses the most modern information and communication tools and consists of a 

supervisor and telemedicine operators (called telemedicine assistants) , which alternate in 

continuous duty to ensure 24-hour coverage. Telemedicine assistants: 

(a) Manage the service of sending and receiving of medical messages from ships at sea, fishing 

boats, pleasure boats or airplanes; 

(b) With regard to their own share of responsibility, in close collaboration with the attending 

physicians, of the electronic compilation of medical records of each patient and updating the 

records after each teleconsultation. 

   The communication systems used by CIRM  are : 

• E-mail, via an ADSL connection at high speed. The system most commonly used today as the 

forwarding rate of the message is  much lower compared to Telex. Thanks to e-mail service, 

ships can send patient photographs as an attachment which is of great help for diagnosis and 

therapy. The main service providers are represented by Telemar, through the ground station of 

France Telecom, and with Globe Wireless. 

• Telephone for all requests for telephony, which are recorded using an electronic recording 

system; 

• Coastal radio stations. 



7 
 

In the past, the Centre had its own coastal radio station in telegraphy, which has maintained, 

throughout its existence, the distinction of being the radio station in the world to carry out only 

medical service. With the technological advancements of recent years most of the old radio 

communication systems have  been replaced by modern information systems that enable fast, 

reliable telecommunications from all corners of the planet. The improvement of 

telecommunication systems has also fostered a steady increase, observed in recent years, of 

requests for assistance also from areas such as the Far East, which for geographical reasons, 

in the past, could communicate with Rome only with great difficulty (1,2,4,7). 

The Research Department is involved in research activities primarily on seafarers 

pathophysiology. Research activity of the Centre is relevant and CIRM  was recognized 

officially in 2015 as a research Centre. Research activity of CIRM  Research Department is 

performed independently or in collaboration with Italian or international universities or other 

research institutions.  Research of CIRM  is directed mainly towards 4 main areas, namely  

 Actions for improving medical care of seafarers  

 Inspections via telepharmacy the ship’s pharmacy and issuing of international 

compliance certificates. 

 Collaboration for maintenance of high hygiene standards on board ships  

 Improvement of health-related training of seafarers  

The Occupational Medicine Department is involved in the development and practice of the 

project named Healthy Ship . Healthy Ship is a project for providing global health protection of 

seafarers on board ships. The project follows the legal obligation relating to the “compulsory 

health information for workers destined overseas”, which is specifically governed by Italian 

Legislative Decree 271/1999 (9) and subsequent amendments. 

Phases of the project Healthy Ship include: 

1. Health education 

2. Psychological assessment of on board employment and duty assignment   

3. Risk communication  

4. Risk management   
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5. Health surveillance 

 

 

CIRM medical assistance  

Since the starting of CIRM activity on 6th  April 1935 till 31st December, over a period of over 

80 years, the Centre  assisted 81,016 patients on ships, with over 500,000 medical messages 

being received and transmitted. Dozens of people were also assisted on small Italian islands 

or on board passenger aircraft (Table 1 ) (1,2,4,5,7,10).  

 

Table 1  Number  of patients  assisted by CIRM  on board ships  and medical  

messages  received and  transmitted,  1935–95 

YEARS PATIENTS 

ASSISTED 

AVERAGE 

PATIENTS PER 

YEAR 

TELECONSULTATIONS 

(medical messages) 

1935–1940 336 56 1,398 

1946–1951 1,069 178 6,858 

1952–1956 3,055 611 14,495 

1957–1961 5,116 1,023 40,360 

1962–1966 5,527 1,105 39,805 

1967–1971 7,096 1,419 55,375 

1972–1976 6,147 1,229 57,790 

1977–1981 4,681 936 47,185 

1982–1986 3,717 743 45,880 

1987–1991 3,498 700 36,850 

1992–1995 2,693 673 36,590 

1995-2004 10,608 1,060 52,278 

2005-2015 27,473 2,747 125,878 

TOTAL 81,016  560,742 

 

 

From the period of 2005-2015, CIRM received a total of 27,473 calls for medical assistance , 

the number of assistance calls are going up each year, the majority of those are for common 

health problems that could be anything from  viral respiratory infection to tooth pain (7). There 

are also several life threatening conditions for which CIRM regularly receives calls of assistance 
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from various ships. They have been summed up in Table 2  along  with the most commonly 

reported life threatening conditions  along with the total cases CIRM recorded and assisted 

from the year 2005-2015. 

 

Table 2. Life threatening conditions for which CIRM received more often requests of medical 

advice. 

YEAR TOTAL 

CASES 

 

1 2 3 4 5 6 

2005 1,593 7 66 82 48 5 1 

2006 1,643 2

1 

6

8 

7

8 

5

0 

2 0 

2007 1,813 1

6 

9

7 

7

6 

6

8 

0 1 

2008 1,958 1

2 

9

2 

7

1 

7

9 

2 1 

2009 2,318 2

0 

1

0

7 

8

3 

1

0

2 

0 0 

2010 2,528 1

9 

1

2

0 

1

0

7 

1

0

6 

2 2 

2011 2,659 1

7 

1

3

3 

1

1

1 

9

8 

3 2 

2012 3,206 2

3 

1

5

7 

1

2

6 

1

3

0 

0 5 

2013 3,518 2

7 

1

6

3 

1

4

9 

1

3

7 

2 1 

2014 4,091 2

9 

2

0

5 

1

7

9 

1

5

0 

5 1 

2015 2,146 2

3 

9

5 

7

9 

5

0 

0 2 

TOTAL 27,473 214 1,303 1,141 1,018 21 16 

  % % % % % % 

  0.78 4.74 4.15 3.70 0.08 0.06 

1: Loss of consciousness/convulsions; 2: Serious accidents; 3: Loss of blood; 4: High fever; 

5: Serious respiratory problems; 6: Serious diabetes complications    

 

The specificity wanted by the founders of the Centre and that has characterized the mission of 

CIRM from the beginning of its activity was to provide medical assistance to seafarers of all 

nationalities in all the seas of the world.  This feature differentiates CIRM from some other 

similar centers operating in different maritime countries, which limit their activity primarily to 

ships of their flag and / or sailing in the vicinity of their national waters (11,12). Figure 2 

shows the nationality of ships requiring medical advice to CIRM from 2010 to 2014 divided into 

Italians and non-Italians. As shown, the Centre provides the largest majority of his assistance 

to non-Italian flag ships.   
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Figure 2: Requests of medical advice received by CIRM from Italian and non-Italian flag ships 

from 2010 to 2014  

 

An analysis of the trend of different groups of main pathologies assisted by CIRM along the 

years of activity of the Centre is detailed below. Some analyses were performed starting from 

1952, others from more recent years depending on disease classification followed at the time.   

Infectious and parasitic diseases: During the period from 1952-84 infectious and parasitic 

diseases ranged from 2% to 7% of the total diseases managed .From the year 1984-1994 

these disease totaled around 5% of the total pathologies assisted by CIRM. A peak of these 

pathologies was noticeable in 1995-96 (Figure 3), followed by a gradual decrease.  Infectious 

and parasitic diseases showed an upward trend from 2006 to 2011 (Figure 3). It cannot be 

excluded that the recent increase of these diseases may be due to a greater antibiotic 

resistance noticeable in the lest few years. In 2012-2014, 3.9% of the diseases managed were 

due to infections (Figure 3). 
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Figure 3: Infectious and parasitic diseases assisted by CIRM from 1952 to 2014. Data are 

expressed as the percentage of the total cases assisted by the Centre in the years of 

observation   

 

Diseases of the nervous system: Until 2007, CIRM followed the previous version of the WHO 

International Classification of Diseases, namely the ICD-9 (13). According to this classification 

disease of the nervous system and sense organs were grouped together. This makes difficult 

comparison of the trend of nervous system and eye or ear pathologies along the years. From 

1952 to 1972 these pathologies showed a reduction. An increase was noticeable from 1973 to 

1982-1991, when these diseases reached the peak of the 6.1% (Figure 4).  From 2006 this 

group of pathologies averages more than the 7% of total pathologies assisted (Figure 4). In 
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2014 the cases of nervous system and sense organs pathologies assisted were 300, with 116 

cases of nervous system diseases (Bell’s palsy, neuralgia, transient ischemic attack, stroke) 

and 184 cases of sense organs diseases (mainly conjunctivitis, and otitis).  

 

 

Figure 4: Diseases of the nervous system and organs of sense assisted by CIRM from 1952 to 

2014. Data are expressed as the percentage of the total cases assisted by the Centre in the 
years of observation   

 

Diseases of the circulatory system: Cardiovascular diseases managed by CIRM have seen a 

steady increase since 1982 (Figure 5)  clearly matching the data from other studies which have  

demonstrated that diets rich in fats and carbohydrates, which become prevalent after 

introduction of fast food culture has taken a toll on the health of seafarers as well. In the 
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1970-1975 only 2% of the total cases were due to cardiovascular diseases which jumped to 

5% in the period from 1982-84. The most common cardiac complains were ischemic disease 

and myocardial infarction. From 1992-1994 these cases reached 7% of the total cases 

dropping marginally only in 2005 to 5.2% only to rise again from 2006-2009 in which cardiac 

cases accounted for 6.77% of all cases. In 2014 CIRM treated 240 sailors with cardiac issues 

which is 6% of all cases treated that year (Figure 5). 

 

Figure 5: Diseases of the cardiovascular system assisted by CIRM from 1952 to 2014. Data are 

expressed as the percentage of the total cases assisted by the Centre in the years of 
observation   

 

Cardiovascular diseases represented the first cause of death among seafarers assisted by CIRM 

(14). 

Diseases of the respiratory system: Respiratory disease rates treated by CIRM have shown a 

very consistent rate. From the period of 1995-2004 the respiratory disease rates were 5.5% 
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and in 2014 ,184 cases of respiratory problems were treated at CIRM which represents 5.3% 

of all diseases treated (data not shown). The most common respiratory issues suffered by 

seafarers are asthma and bronchitis.  

Diseases of the digestive system: From the period of 1952-1984 digestive tract pathologies 

were the number one cause of referral to CIRM (Figure 6).  During the period of 1952-61,  

22% of all diseases treated by the organization were digestive issues. The trend declined 

slightly  from 1973-75 to 16.8% only to increase from 1982-91 to 20% (Figure 6). The most 

frequent digestive tract ailments suffered by seafarers are gastritis, colitis ,ulcers and 

gallstones. The rates remained more or less same between 1995-2014 and with better hygiene 

and medicines digestive tract diseases accounted for 17% of all the cases treated by CIRM in 

2014. More recently, CIRM has also started collecting data for dental problems faced by a 

seafarers and a new program to deal with dental hygiene has commenced under supervision of 

a dentist (15,16). 

Diseases of the skin and subcutaneous tissue: Data on diseases of the skin and subcutaneous 

tissue were collected starting from 1994 (Figure 7). Prevalence of dermatological ailments 

averaged 3.7% in 2005 to reach the 8.3% of total cases assisted in 2012-2014 (Figure 7). 

Diagnosis and treatment of dermatological problems on board is today much easier compared 

to the past as pictures attached to e-mail messages of request of medical advice are in general 

send to the CIRM. In these specific cases pictures help much more of the otherwise limited and 

imprecise description can be obtained from a ship’s captain or his delegate.   

Diseases of the musculo-skeletal system : Similarly, as mentioned above regarding diseases of 

the skin, data on pathologies of the locomotor system were also collected only since 1994. At 

the beginning the incidence of these diseases was limited, whereas in 2014 we had 249 cases  

(6.14) % of musculoskeletal pathologies (Figure 8). 

Diseases of the genitourinary system: From 1952-1957 genitourinary diseases represented the 

8% of the total cases managed by CIRM. They reached 12% in the period of 1982-84 ,this can 

be explained by a universal surge in urethritis  and genital herpes .During the period of 199-94 

there was a slight decrease and these cases went down to 11.4% of all the cases managed. 
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From 1995-2004 the diseases of the genitourinary system went down to 10% but still 

represented the third most commonly treated disease onboard. In 2014 they remained at 

8.5% (Figure 9). 

 

Figure 6: Diseases of the digestive system  assisted by CIRM from 1952 to 2014. Data are 

expressed as the percentage of the total cases assisted by the Centre in the years of 
observation   

 

Injury, poisoning and certain other consequences of external causes:  Occupational injuries 

have plagued seafarers from antiquity and represent a major portion of all reported cases to 

CIRM. From 1952 (12%) till 2014 (17%) these occupational injuries have accounted from a 

high of 23% (1995-2004) to a low of 15% from 1982-84 (Figure 10) .These injuries have 

decreased a little in the last few years probably due to technological advancements and 

improved conditions onboard.  
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The topic of accidents on board of merchant ships, their causes and how to prevent these 

events was extensively investigated by CIRM (17,18). The human factrs are the prevalent 

cause of accidents on board ships (17,18) in agreement with data reported in the literature 

(19). Campaigns for preventing accidents on board ships are also regularly proposed by 

international organizations such as International Labour Office (ILO) (20) as well as by CIRM 

(21) Technology and education could contribute remarkably to reduce the incidence of 

accidents on board ships. 

 

Figure 7: Diseases of the skin  assisted by CIRM from 1994 to 2014. Data are expressed as the 

percentage of the total cases assisted by the Centre in the years of observation   

 

 

Figure 8: Diseases of the musculo-skeletal system assisted by CIRM from 1994 to 2014. Data 

are expressed as the percentage of the total cases assisted by the Centre in the years of 
observation   
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Figure 9: Diseases of the genitourinary system  assisted by CIRM from 1952 to 2014. Data are 

expressed as the percentage of the total cases assisted by the Centre in the years of 
observation   

 

Discussion  

Before the 90s communication was a major problem, it was usually very slow but in the last 

two decades with great advancements in telecommunication technologies and the advent of 

satellites and internet, things have changed for the better (1,2,4,7). Today, 

telecommunications technology allows to connect in real time with TMAS to ships and there is 

also an increase in awareness about the need for addressing of health problems. This change 

should also make us reflect on how to organize services of maritime telemedical care, 

operating procedures more efficiently, to reduce the amount of time taken between a request 

and response. In short, the technology speeds up everything, allows the center to increase  

potential, but we also need to consider and adapt our pace to this changing scenario. 



18 
 

 

Figure 10: Cases of injury, poisoning and certain other consequences of external causes 

assisted by CIRM from 1952 to 2014. Data are expressed as the percentage of the total cases 

assisted by the Centre in the years of observation   

 

In 1980, in general, a message from the China Sea to Rome took no less than 8-10 hours and 

you had to pass through a sluggish terrestrial telecommunications system supporting maritime 

communication at the time (1,2,4,7). Today's satellite networks are communicating in real 

time, the technology improves both the quality of our communications, the kind of information 

we send is a challenge, an opportunity and that the CIRM , despite some difficulties, is trying 

to improve its services continuously. These efforts appear to be bearing fruit, given that the 

number of requests for assistance and, of tele-consultations have increased significantly. 

During the period of from 1995-2004 CIRM saw a remarkable increase in both capacity and 

number of calls of assistance from ships. As technology became more efficient, CIRM was able 



19 
 

to assist more sailors than ever. In the past, probably due  to possible telecommunication 

problems, recommendations on medical assistance at sea did not emphasize the role of radio 

medical advice. The predominant view was “try to help yourself and in case of difficulties ask 

for radiomedical advice” (22). Today thanks to technological evolution, communications from 

ashore to a ship are much easier and this can result in an improvement of medical assistance 

to people on board seagoing vessels. There is general agreement that medical background of 

ship captains or officers with medical assistance duties on board is quite limited (23). Hence, if 

technology helps to get connected why do not use telemedical advice at any time.    

Telemedicine is the only means by which is possible to get expert advice at sea, and there is 

significant experience in its advantages as well as its limitations. In spite of the technological 

progress, medical assistance to seafarers was not always improved in parallel with advances of 

medicine and of telecommunications. On the other hand,  the need to seek medical advice 

does not occur very often on each ship. Hence, any system developed for maritime 

telemedicine purposes must be extremely simple on the ship end. Still, the systems must 

preserve the security and integrity of patient data, as well as help document the information 

exchange that has taken place between the doctor and the medical officer. 

Requests of medical assistance from ships to a specialized ashore centre in general continue to 

follow the same procedure used probably 100 years ago. The simple description of the 

symptoms or of the lesions of a seafarer hampered by the limitation of the rudimental medical 

expertise  of  ship’s  captains  or  officers  in  charge  of  medical  assistance  on  board.  This 

description is followed by several questions from the doctor of the telemedical centre to reach 

a presumptive diagnosis which will bring to the best treatment of the problem(s). Thanks to 

the progress of technology, a TMAS doctor can assess a patient in person even if not on board, 

using digital medical devices that can gather vitals, monitor progress, view external lesions, 

capture images of skin, ears, eyes and other areas. Availability of  digital devices such as these 

take telemedicine a step further. 

Based on its own experience of more thousand patients assisted per year on board ships, CIRM 

has developed  a  telemedicine cart  loaded  with  high  quality  peripherals. Peripherals are 
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assembled to guarantee their mobility. Cords, leads, probes, cameras and other such items are 

integrated and interfaced with a computer specifically prepared  to guarantee the best change 

of information and the full compatibility of components of the system.  This system (Figure 11) 

is being installed on board of 50 ships belonging to the CMA Ships company in Marseille. These 

ships will be the first in the world to have available in a large scale a real telemedicine system 

allowing without a doubt a significant improvement of the quality of medical care could be 

delivered on board. 

  

  

Figure 11: Telemedicine case already installed or being installed in 2015 on board of 50 ships 

belonging to the France company CMA Ships in Marseille. The case contains an artificial 

intelligence system  for helping to prepare a more precise request of medical advice (24) and 

the telemedical devices listed below: Infrared thermometer, High quality photocamera, 

Electronic phonendoscope, Blood pressure monitor, 12 derivations ECG, Spirometer and SPO2, 
Glucometer 

  

Conclusions  

CIRM is a center of medical excellence and has provided medical assistance to more remotely 

located patients on sea vessels than any other organization in the world. 81,016 patients have 

been assisted so far by CIRM during the course of 80 years along with more than 500,000 

requests for medical assistance. These are exciting times for CIRM as the speed and ease of 

communications continues to get better with time. Apart from the traditional medical services, 
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the center has now expanded its services to include assessment of stress on bard merchant 

ships (25) and an increased involvement in training and education for seafarers which has 

already commenced. The future looks bright for CIRM to advance its goal to provide effective 

health services to remote patients. 
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ABSTRACT
Background: This study has assessed the dental hygiene habits and problems of seafarers and their atti-
tudes/perceptions regarding oral hygiene using a dental hygiene/habits questionnaire.
Materials and methods: A research questionnaire on oral hygiene habits was prepared along with a summary 
of all the questions and sent to ships via e-mail by Centro Internazionale Radio Medico (CIRM) networks. 
CIRM, is the Italian Telemedical Maritime Assistance Service (TMAS), and represents the Centre with the 
largest number of seafarers assisted on board ships worldwide. CIRM proposed the questionnaire to all 
ships (n = 1,198) asking for medical advice from 1 July 2014 till 31 October 2014. Two dental professionals 
were involved in the development and analysis of the questionnaire. 
Results: Seafarers are at risk of several dental health problems due to their oral hygiene and dietary habits, 
smoking and alcohol consumption, poor oral hygiene knowledge and motivation. Dietary habits during 
voyages were also questionable and seafarers consume food rich in fermentable carbohydrates, which is 
a major risk factor for dental caries.
Conclusions: Seafarers need better oral hygiene education and care to enable them to manage their oral 
health in a better way. Life at the sea, under challenging circumstances is not without stress, that is why it 
is important that seafarers are given complete information about correct oral hygiene protocols and dental 
hygiene and the advantages for their health of keeping a healthy mouth.

(Int Marit Health 2016; 67, 1: 9–13)

Key words: seafarers, dental hygiene, questionnaire, oral health, prevention  
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Introduction
Dental problems and oral pathologies are not infrequent 

among seafarers and these workers represent a group of spe-
cial needs as they are isolated during long sea voyages [1].  
On the other hand, provision of health care (including 
dental care) to sailors is a problematic task, as a large ma-
jority of merchant ships do not carry health professionals 
and are at sea for days or weeks before they can reach  
a port [2]. For centuries, the captain of the ship has been 
in charge of the treatment of diseases and the health pro-
tection of the crew, while at sea. The possibility of providing 
medical advice to ships via telecommunication systems 
became possible with the development of radiotelegraphy 
by Guglielmo Marconi in 1897. At present, telemedicine is 

the only mean by which it is possible to get medical advice 
of a reasonable quality at sea, and there are significant 
advantages as well as limitations with this approach [3].

Poor oral health of seafarers is considered as a main 
cause of their dental problems that can result in complica-
tions (landing of the patient, diversions from the route) for 
shipping companies during voyages [1]. Another reason of 
frequent oral pathologies encountered in sailors is the use 
of excessive amounts of snacks. They also consume large 
quantity of tea, coffee and beverages because of their odd 
working hours and unique lifestyle. Most of dietary substanc-
es mentioned above contain fermentable carbohydrates 
and sugars, which are considered to be prime risk factors 
of dental caries and associated dental diseases [4, 5]. The  

Paper presented at the Meeting “The Way Forward of Maritime Telemedicine” held in Rome on October 30–31, 2015 as an activity in the occasion  
of celebrations for the 80th anniversary of Centro Internazionale Radio Medico (CIRM)
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topic of oral health of seafarers has been recently reviewed [1].  
This paper has reported the lack of extensive information 
excluding some basic epidemiological studies among mer-
chant ship crews. This review has also demonstrated that 
people working on board of navy units in general receive 
better and articulated dental care [1].

Based on the above consideration Centro Internazio-
nale Radio Medico (CIRM), the Italian Telemedical Mari-
time Assistance Service (TMAS), developed and distributed  
a questionnaire on oral health habits of seafarers [6]. 

Materials and methods
An anonymous research questionnaire on oral hygiene 

was prepared [7]. It was proposed that all ships asking for 
medical advice from CIRM between 1st July 2014 and 31st 
October 2014 from CIRM should be requested to fill in the 
questionnaire. The questionnaire was prepared in English 
and Italian. A summary of all the questions on the ques-
tionnaire was also prepared for the captain of each ship 
to save time and paper work. Informed consent was taken 
from all sailors who wanted to be part of the research. Those 
interested in contributing to the initiative were required to 
send an e-mail in response, after which questionnaires 
and instructions were sent to the participating ships. In the  
4 months CIRM conducted this survey, 1,198 ships required 
medical assistance to the Centre, but only 65 ships replied 
to CIRM’s request and took part in the study by returning the 
summary of the filled questionnaires. The demographics of 
the sample taking part in the survey are  shown in Table 1.

The captain of each ship was informed that he can fill the 
summarised chart after getting responses of all the seamen 
on board. In case the captain had any queries he was asked 
to contact via e-mail the CIRM dental specialists in charge 
of the project. To appreciate the efforts of the captain being 
part in this survey, CIRM also awarded certificates and ap-
preciation letters. Ships collaborating with the initiative also 
received a complimentary copy of the book “Oral Hygiene 
and its Maintenance”, specifically developed for increasing 
the awareness of seafarers to the problem [2].

The data analysis of the questionnaire was done as 
an active and interactive process. Researchers carefully 
sifted the results and analysed the data recorded through 
the questionnaire. Data was analysed after organising the 
questionnaire results systematically [8, 9]. Data analysis is 
the “Process of fitting data together, of making the invisible 
obvious, of linking and attributing consequences to anteced-

ents. This is the process of conjecture and verification, of 
correction and modification, of suggestion and defence” 
[10]. At the outset the data were coded to form categories 
and subcategories emerging from the data. Codes were 
developed based on the list of themes. Coding as method 
of conceptualising research data and classifying them into 
meaningful and relevant categories for the participations 
in the study [11]. 

Charts were created and the results were pasted on 
these charts into different sections and categories and 
finally typed into Excel files. After the whole process was 
completed, a list of themes of categories and subcategories 
were identified and data was compiled and discussed under 
the identified categories.

Results 
Figure 1 shows the research questionnaire [7]. The 

results of the survey are summarised in Table 2. A large 
percentage of seafarers consumed alcohol and nicotine 
during the voyages. 56.11% of sailors surveyed (n = 1,156) 
stated that they regularly smoked, out of that population, 
almost 45% of the smokers said they smoked more than  
10 cigarettes a day. 11.45% of the total survey population  
(n = 236) responded that they consumed alcohol on a regular 
basis. In recent decades shipping companies have made an 
effort to restrict alcohol use on cargo ships but policies and 
implementation of the policies varies [12]. Cross tabulation 
between the population that consumed alcohol and smoked 
tobacco showed that 15.39% of smokers (n = 178) also con-
sumed alcohol. Sailors who consumed alcohol were more 
likely to smoke (80.93%, n = 191), sample population that 
consumed alcohol admitted that they also smoked tobacco. 

55.67% of the participants (n = 1,147) acknowledged 
use of dairy products or candies which contain fermentable 
carbohydrates. Only the 61.11% of sailors (n = 1,259) had 
a complete set of natural tooth. 82% (n = 656) of the total 
801 sailors without a complete set of teeth, lost their tooth 
due to extraction. The remaining people lost their tooth as 
a result of tooth mobility. 

Cross tabulation of the data set showed that older sailors 
(50–60 years) had higher frequency of tooth loss. 6.6% of 
the total sample population (n = 137) was from this age 
group (50–60 years), 63.5% of them (n = 87) had missing 
tooth or several missing teeth. Around 30.48% of the sailors 
(n = 628) reported suffering from diseases of the supporting 
structure of teeth including gingivitis or periodontitis at some 

Table 1. Demographics of study sample 

Ships contacted Took part in survey No. of seafarers filling in the questionnaire Rate of return

1,198 65 2,060 5.4%
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Figure 1. Questionnaire proposed to seafarers on board ships taking part to this survey
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Table 2. Summary of key findings

Synthesis of the key results of the survey questionnaire

Variable No. (%) of seafarers

Tobacco use 1,156 (56.11%)

Alcohol use 236 (11.45%)

Smokers who also consumed alcohol 178 (15.39%)

Alcohol consumers who also smoked 191 (80.93%)

Regular use of fermentable  
carbohydrates

1,147 (55.67%)

Twice a day tooth brushing 834 (40.48%)

Sailors with complete teeth set of teeth 1,259 (61.11%)

point of their life. 27.03% of the sample (n = 557) reported 
bleeding gums during brushing. Over 75% of the sample 
were satisfied with their smile. 

74.07% of the total sample population (n = 1,526) were 
regularly brushing their teeth, but interestingly only 40.48% 
seafarers (n = 834) questioned brushed their teeth twice, 
which is recommended by dental professionals around the 
world, whereas the majority of them only brushed once  
a day. 5% of the sailors surveyed reported that pain was 
a reason for not brushing their teeth regularly. 4.02% of 
the total sample (n = 83) reported bad breath or halitosis, 
whereas only 1.31% (n = 27) sample population indicted 
feeling the sensation of burning mouth. Whereas 2% of 
the sailors also referred occasional cheek biting while 
chewing or eating.  

Discussion
Dental fitness of seafarers is considered critical by In-

ternational Labour Organisation (ILO) and World Health 
Organisation (WHO) [13]. Seafarers are known to disre-
gard oral hygiene during long voyages and also tend to 
consume high quantity of nicotine, which is probably done 
to relieve occupational stress due to odd duty hours and 
isolation [14]. Nicotine is considered the most important 
preventable risk factor associated with periodontal and 
lung disease [15]. The Danish Radiomedical service in its 
annual report 2010, which analysed 1,300 consultations, 
stated that dental problems (8.1%) were among the four 
most reported health issues of seafarers [16]. A study 
reported that on commercial cargo vessels, the causes 
of consultations for oral health problems at foreign ports 
can be as high as 67% [17]. A survey conducted in 1995 
found that only 19 countries provide comprehensive oral 
health services for seafarers [18]. That is why more re-
search is required to investigate the oral hygiene status 
of seafarers and to assess their awareness and concerns 
regarding oral health.

The results of the survey are reflective of poor oral hy-
giene of seafarers. Seafarers were also found to be smok-
ing more than the general population. Global modelled 
age-standardised prevalence of daily tobacco smoking in 
the population older than 15 years was found to be 31% in 
2012 [19], while 48% of the world population consumes al-
cohol [20]. In our sample of seafarers, 56% of them smoked 
and the 11% of them consumed alcohol (Table 2). Alcohol 
consumption on board vessels is a tricky subject as many 
shipping companies have banned or restricted alcohol con-
sumption altogether, but implementation of these policies 
remains a subject of debate, hence it is entirely possible 
that seafarers are hesitant to openly talk about the subject 
[12]. The higher consumption of tobacco compared to the 
general population can be attributed to various factors in-
cluding isolation, boredom and stress. The intake of dairy 
products and sweets were also deemed to be very high, 
which is clearly associated with high dental caries risk. 
Although a majority of the sailors surveyed were brushing 
their teeth, most of them were only brushing once, perhaps 
due to inadequate knowledge of oral hygiene protocols. 
Brushing the teeth twice a day with a fluoridated tooth 
paste is the recommended practice for maintaining good 
oral hygiene [21]. 

Over a quarter of the survey population suffered from 
bleeding gums which is troubling, and it could also signify 
underlying systemic diseases. Over half of the population 
didn’t have complete natural teeth set which suggests that 
seafarers are more likely to lose tooth than the general 
population, perhaps due to ambivalent attitude towards 
oral hygiene. 

The combination of high intake of alcohol, tobacco, 
refined carbohydrates (sweets/dairy products) and insuf-
ficient knowledge regarding oral hygiene creates a syner-
gistic effect which is evident from the poor oral hygiene 
status exhibited by a majority of the seafarers. The fact 
that most seafarers only brushed teeth once daily is also 
proof enough that oral hygiene knowledge and motivation 
remains low in this group. There is a dire need to improve 
the motivation and knowledge level of seafarers regarding 
oral hygiene practices. Seafarers must also be made aware 
of the extreme dangers associated with the use of excessive 
amounts of alcohol, nicotine and refined carbohydrates. 
Alcohol and smoking are independent risk factors of many 
diseases, not just limited to diseases of the mouth, including 
oral cancer and submucous fibrosis [22]. 

In view of the oral status of seafarers, of the isolation 
of the ship and of the difficult access to health and den-
tal care of seafarers, telemedicine based applications for 
dentistry (teledentistry) could represent a way for providing  
a reasonable level of oral assistance to seafarers. The emer-
gence of teledentistry as a branch of telemedicine can be 
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traced back to 1994 when a United States Military project 
demonstrated that teledentistry reduced dental treatment 
costs and proved to be effective in providing dental care to 
distant communities living in rural areas [2]. Teledentistry 
has the potential to improve access to oral health care and 
decrease treatment costs [23] and could be integrated with 
electronic health records, digital imaging as a support of 
teleconsultations with dental specialists [24]. Teledentistry 
has been successfully implemented as models to improve 
dental education and access to care [25] and is effective in 
the management of oral health issues in remote and rural 
areas, where access to dentists and oral health specialists 
is limited [26, 27]. Teledentistry may become a new instru-
ment for tending to the poor oral/dental conditions of people 
on board of seagoing vessels.

Conclusions
The results of this survey have shed light on important 

dental hygiene issues of seafarers. From the above dis-
cussion, it is clear that seafarers need better oral hygiene 
education and care to enable them to take care of their 
oral health in a better way. Life at the sea, under challeng-
ing circumstances is not without stress, that is why it is 
important that seafarers are given complete information 
about correct oral hygiene protocols and dental hygiene. 
Shipping companies should make sure that seafarers are 
exposed to regular health examinations including dental 
checkups, which should be made part of the health fitness 
test that are conducted before the sailor goes on board. 
Shipping companies should also develop comprehensive 
dental hygiene programs for seafarers which have shown 
to make a profound effect on overall dental health of any 
community [28]. Seafarers due to their unique lifestyle, 
represent a vulnerable community as far as oral health is 
considered, that is why more research is required on dental 
hygiene habits of sailors to expand our current understand-
ing of the problems this community faces in maintaining its 
oral health, which has direct implications on overall health.
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Abstract
Background: A realistic possibility to obtain medical care for patients located in remote sites such as 
seagoing vessels, in which health professionals are not available, is to contact a doctor via telecommu-
nication systems. In general, the medical knowledge of who on board ships is in charge of medical care 
is quite limited and therefore, in a first level telemedical consultation, the flow of information should be 
correct and its efficiency should be maximised. This paper describes an application conceived to improve 
requests of medical assistance from sailing ships. The ultimate objective of this system is a) to standar-
dise as much as possible the requests of medical advice at a distance, b) to overcome language barriers 
and jammed-related troubles that could make difficult or not understandable a telephone conversation.
Materials and methods: The application is based on a software engine extracting data from an ontological 
knowledgebase built ad hoc using Protégé.
Results: Compared to the conventional consultation systems based on telephone and e-mail, the propo-
sed device is more accurate and complete in terms of information contained in the request of assistance. 
Moreover, data received by the medical centre can be more easily managed, as they can be standardised.
Conclusions: The system described here allows people responsible of medical care on board ships to forward 
detailed requests of assistance containing symptom-guided information on patient clinical conditions. 
This may represent an innovative tool for medical consultations at distance allowing the remote centre to 
provide more precise and quicker medical advice.

(Int Marit Health 2016; 67, 1: 14–20)

Key words: teleconsultation, remote medical advice, ontology, Protégé, medical assistance on board 
ships

�

Introduction
Telemedicine, consisting in the application of informa-

tion and communication technology (ICT) to the solution 
of medical problems and in the exchange of medical infor-
mation, is changing our approach in the delivery of several 
health services. Telemedicine includes a growing variety 
of applications and services the use of which will increase 
in the near future.

Teleconsultation (e.g. the medical visit made via ICT) 
can be divided into different levels based on the players 

involved and the complexity of the information exchanged. 
A basic (first level) teleconsultation is the electronic/tele-
phonic communication between a client (patient) and a phy-
sician. A second level teleconsultation involves a physician 
or another health professional and a specialist delivering 
health care services and information over small and large 
distances. In the second level teleconsultation, data, infor-
mation, images and/or voice are exchanged. A higher level 
of teleconsultation (third level) involves a medical team of 
a hospital addressing specific questions to the team of  
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a specialised centre. In primary care, generally, teleconsul-
tation takes place between a patient/caregiver and health 
care professionals for diagnostic or therapeutic advice or 
for educational purposes.

Medical assistance of good quality is a right of all citi-
zens, but it is not always easily deliverable in remote areas, 
such as seagoing vessels as well as small islands, rural 
regions, or in developing countries. Remote teleconsultation 
therefore represents the only realistic way to deliver health 
care to patients not able to obtain direct medical assistance 
such as seafarers on board ships without medical facilities. 
Seagoing vessels represent a prototype of isolated place, 
and could remain at sea for days or weeks before reaching 
a port. The largest majority of merchant ships do not carry 
doctors or expert paramedic personnel and an officer with 
medical duties (the captain or the first mate) is the person 
in charge of the patient in case of accidents or diseases. 
For more than 80 years, several radio medical services 
have been operational, starting by using radio signals and 
Morse code [1], evolving through telephones to full blown 
telemedicine solutions. Today specialised ashore centres 
called Telemedical Maritime Assistance Service (TMAS) 
offer medical assistance to ships with no doctor on board 
[2]. Telemedical consultations, however, have some innate 
limitations. One consists in the fact that the great majority of 
people asking for medical advice by means of ICT resources 
do not have proper medical training. The communication 
of symptoms or specific clinical situations can therefore be 
difficult or misleading in case of absence of objective infor-
mation such as biomedical data and/or video support [3].

This paper presents a system conceived to improve the 
first level teleconsultation by allowing the correct flow of 
the relevant information on the status of a patient, avoid-
ing problems related to verbal communication or jammed 
transmission. This system guides the ship captain in the 
medical examination, increasing the preciseness of the 
information transmitted with the consequent possibility to 
obtain more accurate and quicker diagnosis.

Potential users of the system besides seafarers could 
be also other isolated populations such as personnel on 
board of commercial aircrafts or oil-rig workers or people 
living in rural areas. Hence, a potential high number of users 
can benefit from the system that will allow, starting from 
a given sign, the identification of the cohort of other signs 
and symptoms present.

Materials and methods

The knowledge base
A knowledgebase was built in the shape of an ontol-

ogy. The ontology represents concepts and their logical 
relations and has a hierarchical structure. It is a suitable 

solution for data managing and sharing, allowing a univer-
sal codification of concepts. In this sense, the effort of the 
Open Biological Ontologies (OBO) Foundry to create a set 
of interoperable ontologies enabling scientists and their 
instruments to communicate with minimum ambiguity 
should be mentioned [4]. An ontology also permits the 
reuse of knowledge and the inference of new knowledge, 
through automatic reasoning [5, 6].

In the present work this ontology has been developed 
using the existing software Protégé 3.4.1 [7], aggregating 
free-text data from the relevant literature [8]. When possible, 
our terms for clinical signs were associated as synonyms 
with the ones from SYMP (the OBO Foundry Symptom On-
tology) [6] exploiting the “Bioportal” function of Protégé that 
allows linking to external resources.

Two main classes were created: “Sign” and “Detailed 
info”. A series of instances for the class “Sign” has been 
created to represent the main signs a patient could manifest, 
in example “Fever”, “Cough”, “Breathing difficulties”, “Diar-
rhea”, etc. Each main sign has relations (object property “has-
DetailedInfo” in the ontology) with a series (1,n) of detailed 
information to be communicated to the medical centre. These 
information are represented in the ontology as instances of 
the class “Detailed info”, or better, of its subclasses. 

Each main sign has relations (object property “hasAd-
ditionalSign” in the ontology) with a series (1,n) of other 
signs (other instances of the class “Sign”). For instance, 
“Fever” has relations with “Cough”, “Breathing difficulties”, 
“Diarrhea”, etc., that represent possible associated clinical 
signs requested in the final application to the patient to 
be considered selecting “Fever” as main sign (Figs. 1, 2).

In the same way, to each detailed information has been 
assigned an answer that finally would represent the op-
tion the user should select or fill in the final application.  
A SPARQL query has been then created to retrieve data 
from the ontology. The following represents the general 
syntax to retrieve the detailed information and their relevant 
superclasses for the main sign “Fever” i.e.: 

“SELECT ?detail ?answer ?superclass
 WHERE { :Fever :hasDetailedInfo ?detail.
?detail rdf:type ?superclass }”.

The application
A software application was then built as the engine to 

interact with the “.owl” generated Protégé file.

Basic software technology and JSP
The system is based on a web service implemented in 

JSP. JSP seemed to be the most suitable solution, providing 
a Java library capable of interacting with the OWL standard. 
Java methods and classes can easily be called in a JSP page. 
The following are the main JSP pages (Fig. 3).
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Figure 1. Protègè — some of the detailed information and additional signs (in the right) for the instance “Fever”. Some of the super
classes in the left

Figure 2. OntoGraph showing Additional Signs (blue line) and Detailed Info for the sign “Fever”

The system allows for saving data in an XML database:
—— main.jsp, main page that allows the user to select the 

principal sign and answer the detailed information and 
the additional signs; it contains all the JavaScript func-
tions related to the web service, such as the “Yes/No” 
functionality (Fig. 4);

—— save.jsp, process page that saves the information in-
serted by the user in the XML database;

—— menu.jsp, a navigation page;
—— style.css, defines the CSS style of the elements.

The system even allows the doctors of the medical 
centre to answer the requests inserting a diagnosis and 
the admin to edit saved data. These are the relevant JSP 
pages:

—— save_diagnosis.jsp, process page that saves the diagno-
sis inserted by the doctors in the XML database;

—— view_data.jsp, allows doctors and admin to see and edit 
all the records. Admin could then, for instance, decide 

to delete one or more users’ records and doctors to add 
or modify a diagnosis;

—— delete_users.jsp, process page that permits to delete 
users’ records from the XML file.
The two principal pages concerning the final user (pa-

tient, doctor or admin) are “main.jsp” and “view_data.jsp”, 
the first to insert, the second to view data. The other pages, 
excluding “menu.jsp”, are processing pages and have the 
task to interact with the XML database and to modify it.

The Java classes
The Java classes work as interface between the applica-

tion, the ontology and the XML database (Fig. 3). The main 
Java classes used were:

—— OWLAPI, it acquires all the information contained in the 
ontology. For instance, when the page “main.jsp” is loaded, 
this Java class gets all the principal signs or when a user 
selects a principal sign, a method of the OWLAPI acquires 
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Figure 3. The main JSP pages and Java classes

Figure 4. Groups of detailed information (ontological superclas-
ses) to be explored/opened for the main sign “Fever”

from the ontology all the related detailed information and 
additional signs. This class takes advantage of the Protégé 
Java Library that permits to interact with an RDF/XML 
model that in fact is the structure of the ontology;

—— Email, the task of this class is to send email to the medical 
centre with the list of information inserted by the user and 
to the user if a doctor has inserted or modified a diagnosis;

—— XmlReader, this class is called when the page “view_
data.jsp” is loaded. It takes all the records contained 
in the XML database;

—— XmlWriter, as XmlReader it interacts with the XML data-
base and inserts users’ records and doctors’ diagnosis.

The patient’s user interface
Detailed info navigation and answering

The hierarchical organisation of concepts and the super-
classes make easier and less time-consuming for the user to 
navigate the information. Selecting the main sign, the system 
asks to consider a series of additional signs and detailed infor-
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mation. These are organised in big groups (superclasses). If the 
patient doesn’t manifest the sign to which the group is referring 
or doesn’t want to consider that superclass, he can simply 
answer “No” (or don’t click) to the relevant superclass (Fig. 4).

By clicking on a superclass, the series of detailed info 
about that clinical status appears. They can be answered 
in the following three main ways (Fig. 5):

—— boolean selection (Yes/No);
—— multiple selection;
—— typing (generally a string or a number).

Other information 
Patient’s general info. Some basic details on the patient 

needing medical assistance and simple information on his 
personal history should be provided:

—— age;
—— name;
—— birthdate;
—— sex;
—— nationality;
—— rank.

Patient’s clinical history and drugs administered. Basic 
medical history and drug history of the patient should be 
included in the following order:

—— previous most significant diseases;
—— chronically administered drugs;
—— drugs administered for the actual condition.

Submission of data
Once answered all the detailed information referring 

to all the superclasses as described above, the user can 
submit them, sending the data package to the maritime 
telemedical centre (TMAS) (Fig. 5).

The system has been adapted in particular for naval 
communication. Then, a series of information about the 
ship is required to be inserted, such as:

—— ship name;
—— ship type;
—— ship owner;
—— call sign;
—— master;
—— ship nationality;
—— port of departure;
—— port of arrival;
—— speed;
—— position;
—— telephone/fax/e-mail.

System testing
Tests of the system are ongoing in collaboration with 

Centro Internazionale Radio Medico (CIRM), the Italian 
TMAS [9] using seagoing vessels as a prototype of isolat-
ed places. CIRM medical assistance is given to ships of 
any nationality sailing worldwide. The service is provided 
24 h a day and 365/366 days per year by doctors on 
duty. The centre receives the request of assistance and 
gives instructions for the case. For assessing the quality 
of the system, 150 teleconsultations between seagoing 
participating voluntarily to the experiments (users) and 
CIRM medical team (experts), were evaluated. Evaluation 
of the system involved both the user’s and the expert’s 
side and both user’s satisfaction and technical aspects. 
The parameters listed below were considered compared 
to standard  communication systems:

—— accuracy of the request (number of non-ambiguous signs 
communicated per request);

Figure 5. Left part shows a detailed information referring to each superclass with the relevant answer options to select or fill in. The 
right part of the figure shows the procedure ends with the submission of the compiled form
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—— accuracy of the diagnosis made by the centre (number 
of correct verified diagnosis/total cases);

—— speed of a complete round: time to make the request/ 
/time to provide the answer;

—— speed of the diagnosis;
—— usability (easiness of use, even by an inexpert user);
—— wiliness to use;
—— completeness of the information;
—— overall reliability of the system.

A score from “High” to “Medium” to “Low” was assigned 
by the testers (users and experts) for each of the above 
parameters.

Results 
The system described here has shown the capability 

to forward accurate remote requests of assistance with no 
technical problems in terms of software functionality and 
integrity of data transmission.

Differently to other tools that are diagnosis-oriented [10], 
the proposed system does not provide diagnostic solutions, 
but results efficient in guiding the user towards the collec-
tion of appropriate signs, already codified according to the 
guidelines provided by the maritime telemedical centre, with 
no possibility for self-ambiguity and ensuring the information 
transmitted to be as complete as required.

Table 1 summarises the results reporting the prevalent 
mark on the total number of evaluations provided by the 
testers. The system has shown, in respect to the existing 
consultation tools, a higher completeness and accuracy of  
the request of assistance in terms of information transmit-
ted, a quicker and more accurate diagnostic possibility and 
an overall high usability and reliability.

Discussion and conclusions
The system allows the user to prepare telemedical re-

quests of advice with precise and circumstantial informa-

tion. A substantial advantage derived from adopting the 
application for telemedical consultation consists in the fact 
that a great number of specific information about the patient 
(automatically suggested starting from the main symptom) 
could be transmitted to the physicians in charge of medical 
assistance, increasing the chance to get a correct and fast-
er advice. Moreover, data transmitted are encoded using 
a standard vocabulary and a standard formulation. The 
information transmitted is therefore more easily managed 
by the centre. The system will also contribute to constitute 
a patient’s historical data repository as a support for further 
teleconsultations.

Thanks to the ontologies, an easy to obtain multi-lan-
guage selection is available. This option could reduce 
communication barriers caused by language troubles, 
misunderstandings and verbal hesitations mostly due to 
the unavoidable use of technical clinical terms. Problems 
of jammed telephonic communication are also eliminated 
through the direct transmission of data.

As a result, the user is able to get a faster and more ac-
curate answer of assistance from the maritime telemedical 
centre. Referring to the maritime assistance, a correct and 
quick diagnosis could avoid unnecessary transfers of the 
patients, limiting costs for changes of course/evacuations 
and discomforts for the crew.

In 2013, CIRM reported several problems in providing 
correct diagnosis due to imprecise information from the 
ship side. The test of the support communication system 
described here, showed an improved definition of the medi-
cal problems to be treated. The potential advantages of the 
system appear therefore promising.

Future implementations
As a possible future enhancement of the system, we are 

considering the possibility of crowdsourcing the requests, 
through a server, from the mobile terminal of the patient 

Table 1. Evaluation of the system effectiveness using 150 teleconsultations from seagoing vessels (user) and Centro Internazionale 
Radio Medico (CIRM) headquarters in Rome (expert)

Parameter Tester Score

Accuracy of the request Expert High

Accuracy of the possible diagnosis Expert High

Speed — overall User-Expert Medium

Speed — diagnosis Expert High

Usability User High

Wiliness to use User Medium

Completeness of the info User-Expert High

Easiness of data managing Expert High

Reliability of the system Expert High
“High”, “Medium” and “Low” indicate respectively for better, same as, and worse compared to standard (telephone or e-mail) previous communication systems.
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Figure 6. General architecture showing the flow of the information for a future possible distribution system. The users’ request dis
patched to the server would be redistributed to a set of experts and the answers would be both returned to the user and stored into  
a knowledgebase creating the basis for automatic diagnosis

(a mobile version should be first developed) to a pool of 
clinicians. Once the clinicians will answer the requests, 
these data will be returned back to the patients and stored 
into a knowledgebase (as actually for the XML database), 
creating the fundamentals for further automatic processing 
of medical information (Fig. 6). 

 This will allow the development of a medically-validated, 
punctiform, status-diagnosis association. In the second 
automated phase, the clinicians’ work will be significantly 
reduced, but reliable medical answers could be still obtained 
since they will be inferred from researches and learning 
processes on the knowledgebase. 

Considering the application, it would be interesting to 
investigate the possibility to perform automatic reasoning 
on the main ontology in order to infer new knowledge and to 
rearrange the existing data structure such as the subclasses 
hierarchy and the positioning of the instances. 
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Abstract
Background: Ships are required to carry a given amount of medicinal products and medications depending 
on the flag and the type of vessel. These medicines are stored in the so called ship’s “medicine chest” or 
more properly — a ship pharmacy. Owing to the progress of medical sciences and to the increase in the mean 
age of seafarers employed on board ships, the number of pharmaceutical products and medical devices 
required by regulations to be carried on board ships is increasing. This may make handling of the ship’s 
medicine chest a problem primarily on large ships sailing on  intercontinental routes due to the difficulty 
in identifying the correspondence between medicines obtained abroad with those available at the national 
market. To minimise these problems a tool named Pharmacy Ship (acronym: PARSI) has been developed. 
Materials and methods: The application PARSI is based on a database containing the information about 
medicines and medical devices required by different countries regulations. In the first application the 
system was standardised to comply with the Italian regulations issued on the 1st October, 2015 which 
entered into force on the 18 January 2016. 
Results: Thanks to PARSI it was possible to standardize the inventory procedures, facilitate the work of 
maritime health authorities and make it easier for the crew, not professional in the field, to handle the 
‘medicine chest’ correctly by automating the procedures for medicines management. As far as we know 
there are no other similar tools available at the moment. The application of the software, as well as the 
automation of different activities, currently carried out manually, will help manage (qualitatively and qu-
antitatively) the ship’s pharmacy. 
Conclusions: The system developed in this study has proved to be an effective tool which serves to guaran-
tee the compliance of the ship pharmacy with regulations of the flag state in terms of medicinal products 
and medications. Sharing the system with the Telemedical Maritime Assistance Service may result in 
avoiding mistakes in drug administration. Last but not least the availability of PARSI could help reduce/
avoid problems with maritime health authorities in case any of the required medicinal products are missing. 

(Int Marit Health 2016; 67, 2: 72–78)

Key words: pharmacy ships, software, medicine inventory management, pharmaceutical compound, 
medical device 
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INTRODUCTION
Pharmacotherapy is a pillar of modern medicine. This is 

true also in case of diseases or accidents occurring on board of 
seagoing vessels [1]. Ships are required to carry given amount 
of medicines and medical devices which may vary depending 

on the flag and on the type of the vessels [1, 2]. Medicinal and 
medical equipment stores form the so called “Ship Medicine 
Chest”. The “Ship Medicine Chest” is not really a chest any-
more, but the name is still there, although it would be more 
appropriate today to define it as ship’s pharmacy [2, 3].

Paper presented at the Meeting “The Way Forward of Maritime Telemedicine” held in Rome on October 30–31, 2015 as an activity on the occasion 
of celebrations for the 80th Anniversary of Centro Internazionale Radio Medico (CIRM)
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The types of activities performed on board a ship are 
entirely different from the ones performed on shore. The 
situation is complicated by the fact that ships become both 
a workplace and a living environment for an extended period 
of time, also, cargo ships do not carry qualified medical 
or paramedic personnel and sailors have a higher risk of 
accidents which may result in death or a serious injury [4].

This concern is not completely new, because almost all 
national law systems — even before the European Union reg-
ulations required that medical safety standards are applied 
and a minimum supply of drugs is carried aboard vessels. 
A large number of national and international regulations 
(World Health Organisation [WHO], European Union) [5, 6] 
makes it difficult for ship officers managing the ship’s phar-
macy to perform their tasks. Medicinal products considered 
restricted by some countries are not restricted in others. 
This could create confusion aggravated by the fact that 
ship’s personnel do not usually have enough knowledge of 
pharmacology/pharmacy regulations to prepare a cabinet 
for restricted products before they stop in different coun-
tries, e.g. Russia or Nigeria. Another problem may occur as 
a result of a language barrier; if a given medicine expired 
or has been used, it would be difficult to replace it with  
a local product, especially if it is labelled in a rare language. 

At the international level, ship pharmacies should follow 
the regulations/recommendations as listed below: 

—— An “old” recommendation from WHO/International La-
bour Office/International Maritime Organisation in the 
second edition of the International Medical Guide for 
Ships (IMGS) with the list of types and quantities of 
medicines to be carried [5]. 

—— This list was updated in the 3rd edition of IMGS [7]. The 
main problem of the more recent recommendation is that it 
did not mention the minimum quantities of different active 
principles to be carried out. In spite of the justifications of 
the rationale of this choice, this omission apparently has 
caused more problems than advantages. Problems that 
were nor approached or solved in the so-called “Quantifi-
cation Addendum: International Medical Guide for Ships 
3rd edition” published in September 2010 [7]. 
Increasingly complex regulations for medical supplies 

and the maintenance of ship pharmacies as well as the 
possibility of getting medicinal products in various coun-
tries may make difficult to supervise the ship pharmacy 
especially for ships sailing on intercontinental routes. In 
general, seafarers may expect support/help from local 
pharmacies or organizations selling medicinal products. 
However, the fact that in the majority of cases they limit 
their intervention to the sale of medicinal products is not 
enough support.

In view of this in order to help the ship personnel 
maintain ship pharmacy, the software called Pharma-

cy Ships (acronym: PARSI) was developed. PARSI is  
a system designed to manage and monitor drug types 
and quantities available on board ships. It reduces the 
manual management of the inventory allowing for quick 
identification of the medicines available on stock which 
results in their faster administration in case of diseases 
or injuries on board.

MATERIALS AND METHODS

Microsoft Windows Access Software
Pharmacy Ships is a pharmacy management system, 

which helps improve inventory management (the type and 
amount of medicinal products available on board). It was 
created using the Windows Access 2007 software and it 
consists of two sections: medicines and medical devices. 
Both of them have a storing section, access database, with 
detailed information about particular items and a mask to 
edit the database according to national regulations. The de-
cision to divide the database into two main parts was taken 
after careful evaluation of the available data. The medicinal 
products database includes more information compared 
to the medical devices database; also medicinal products 
have a shorter expiry date and are more often used than 
medical devices. 

RESULTS

Software homepage
The first page appearing after opening the program is  

a report showing, if present, medicines that will expire within the 
next 30 days. Hence, the report notifies the user in advance of 
the expiry date of medicinal products available on board (Fig. 1).

Medicinal products section
A snapshot of the medicinal products database is shown 

in Figure 2.
Each line lists one medicinal products and the following 

information:
—— pharmaceutical class;
—— ATC code;
—— active ingredient’s name;
—— pharmaceutical form;
—— dose;
—— minimum quantity required according to the ship’s flag 

requirements;
—— quantity on board;
—— expiration date;
—— note;
—— amount available; this section will indicate with a green 

sign if the amount available is that required by regula-
tions and a red sign if not. 
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Figure 1. Medicines expiring within the next 30 days

Figure 2. The database containing a list of medicines

The third field appearing in the database is shown in 
Figure 3. Here, the user can select a specific medicine and 
instantly obtain the information about the drug chosen. 
Each user can check the quantity of medicinal products 
available on board. 

The software allows the user to modify some fields such 
as ‘quantity on board’. For instance, if there is an emergency 
on board and a specific drug is used, an update of the field 
“quantity on board” must be made/will be stored inside the 
database. If the amount of a given drug on board is less 
than required, the software pops up an alert to notify the 
user that the depot needs to be refilled (Fig. 4). 

If the amount of a given medicine on board is less 
than 50% of the minimum quantity required, the software 

pops up another alert. However, in this case, the alert is 
blocked and the user cannot use the software again be-
fore refilling the depot (Fig. 5). There is a field informing  
the user if the quantity on board is bigger or equal to 
the minimum quantity required by showing a red “X” or  
a green “V”. In Figure 3 the quantity on board is bigger 
than the minimum quantity required and thus a green “V” 
appears on the screen.

The software is capable of monitoring the expiration 
date of all medicines listed in the database, thus a user 
can easily see all the medicines expiring within the next 
30 days (Fig. 1). The user can print out a copy containing 
information about the expiry dates of medicinal products 
at any time. 
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Figure 4. A screenshot of the non-blocking warning created automatically by the software to alert the user that the quantity on board 
is less than minimum required by regulations

Figure 3. Graphical user interface — a medicine search box

Medical devices section
The medical devices section is quite similar to the me-

dicinal products section. It includes another database with 
the information on the medical devices and another mask 
to manage and modify the related information. For each 
medical device the following data are included:

—— ID;
—— group;
—— medical device name;
—— minimum quantity required;
—— quantity on board;
—— note;
—— amount available (Fig. 6).

The medical device mask has the same functions as 
the medicinal products section mask. There are two warn-
ings related to the quantity on board when it is less of the 
minimum quantity required, which has been discussed in 
the previous section of this article (Fig. 7).

As an additional facility, the software has the ability to 
create an Excel file with the entire contents of the database 
for a transfer or printing for monitoring the inventory, thus 
optimising the timing and the quality of service. PARSI does 
not require the internet connection which is important as 
nowadays, most of the ships do not have stable internet 
connection. In the future, along with technological advance 
of the telecommunication systems on board, a web software 
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Figure 6. The database containing a list of medical devices

Figure 5. A screenshot of the blocking warning created automatically by the software to alert the user of the quantity on board less 
than 50% of the minimum quantity required. An immediate refill is mandatory

module can be integrated to enable real-time, and indepen-
dent sea-to-shore communication.

DISCUSSION
People living ashore usually have an easy access to med-

ical services available. This is not the case with seagoing 
ships, the majority of which do not have a doctor or any 
professional medical personnel and may be at sea for days 
or weeks before they can reach a port. In this situation, the 
best ways/methods to treat diseases or injuries on board are: 

—— to provide medical advice via telecommunications sys-
tems;

—— to guarantee proper training of personnel responsible 
for health care on board;

—— to have an adequate supply of drugs and essential 
medical equipment (the so called ‘ship’s medical chest’).
The types and quantity of medicinal products and med-

ical devices which need to be stored on board vary greatly 
depending on the type of ship and the routes the ship follows; 
the lists of the recommended medicinal products are estab-
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Figure 7. The user interface to handle a medical advisor with a search box

lished by the flag state. International institutions such as the 
WHO [7] or the European Commission [8] issued specific rec-
ommendations on the contents of the ship’s medical chest. 
The WHO guidelines published in 1988 were binding for those 
states which did not possess their own regulations [7, 8].

The old regulations required the captain to check the 
medical equipment before departure and gave the mari-
time health authorities the task to deliver/issue the confor-
mity certificate [9]. The presence of a pharmacist on board 
ships is not required by law [10]. The World Association of 
Pharmacists (Federation Internationale Pharmaceutique) 
at their World Congress of 2003 [11] approved a statement 
on the policy to be pursued by the category on the issue of 
supply of drugs to the ships and their proper use [11]. The 
regulations on the contents of the ship’s pharmacy issued 
by the Italian authorities (Decree 1 October 2015) are the 
newest of those published by other maritime countries 
[12]. The main novelty consists in the indication of the 
ATC code [13] for identifying medicinal products and in the 
possibility to substitute a medicine with an active principle 
with a similar one with the same therapeutic activity. This 
principle represents a real innovation in the field and an 
opportunity to avoid overlap that from time to time can 
be seen. This makes possible to limit the contents of the 
ship’s medical chest. A problem which still need to be 
solved is who can establish the therapeutic equivalence 
taking into account that inspectors delegated to supervise 
a ship’s pharmacy may not have enough knowledge of 
pharmacology to fulfil this task. A wider use of the ATC 
codes on board ships may help establish the therapeutic 
equivalence between cognate substances. In view of the 
therapeutic affinity of molecules, varying in the ATC code 
only in the last 2/3 letters/figures, changes of the ATC 
code within these limits will certainly result in a simpler 

identification of therapeutic equivalence among molecules 
of a given class [13]. Of course, the only professionals 
who can perform the task are pharmacists; therefore they 
should be given a more defined role in controlling, even 
remotely, the contents of a ship’s pharmacy.

CONCLUSIONS
To provide support to the ship personnel responsible for 

handling/managing the ship’s pharmacy we have developed 
the PARSI programme. The purpose of this was to provide 
standard operative procedures for handling the ship’s phar-
macy and to automatize some actions which are still carried 
out manually. PARSI is easy to use, and it allows the user to 
manage the inventory of drugs and medicaments on board 
in a mostly automated way possible, thus reducing the risk 
for potential errors and oversights. Thanks to this comput-
erised system, periodic monitoring of ship’s pharmacy is 
simpler and less time-consuming. The user can search for 
a specific drug by typing in its active ingredient and/or its 
ATC code to find out all the information. 

In the future, an improved and more attentive handling 
of the ship’s pharmacy will facilitate the management of 
diseases and accidents occurring on board. Occasionally it 
is impossible to fill prescriptions issued by the Telemedical 
Maritime Assistance Service [13] due to the lack of a given 
drug on board. Monthly reports on the contents of the ship’s 
pharmacy will help avoid these problems. On the other hand, 
an easier way of classifying medicinal compounds available 
on board, identified by numbers could be accompanied to 
the reduction of possible mistakes in administering pharma-
ceutical compounds to seafarers. To sum up, PARSI offers 
a unique opportunity to simplify the management of the 
ship’s pharmacy and consequently, to improve the quality 
of medical assistance on board ships.
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