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ABSTRACT 

 

Asthma is a chronic respiratory disease characterized by inflammation of the 

airway and the presence of recurrent attacks (exacerbations) of breathlessness, wheezing, 

cough, chest tightness, or some combination of these symptoms. In the US, about 53% of 

people with asthma had an asthma attack in 2008, and 57% of these, were children.  One 

in ten children (10%) had asthma in 2009, and boys were more likely than girls to have 

asthma. Internationally, the prevalence of asthma varies widely in different countries, but 

the disparity is narrowing due to rising prevalence in low and middle income countries. 

Unfortunately, we do not have statistics for asthma in the Republic of Panama, neither 

epidemiological data nor costs, which is the reason why this research is needed. 

The Panamanian Social Security Fund (CSS) provides protection to workers, their 

immediate families and the pensioned. By the end of 2010, the total insured population 

was 2,862,202 (83% of the total population of Panama). Of the total insured population 

58% were dependent. Of this, 1,205,607 (42%) were children. On the basis of this 

information, we decided to develop the research study using information from the CSS, 

specifically in the Hospital de Especialidades Pediatricas (HEPOTH). It is the only 

tertiary level of healthcare children´s hospital of the CSS. 

A quantitative-descriptive design was used to develop this study. Data was 

collected from medical records of patients diagnosed with asthma in the HEPOTH from 

January to June 2012. We reviewed the medical records of each care area by month, and 

numbered each clinical record of children diagnosed with asthma in crisis and randomly 
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selected 10% of the medical records from a minimum of 2000 records. Information on 

treatment costs was also obtained. Once all the information was collected, it was typed in 

the digital data log created for this study and the responses were code converted and the 

information was entered into a database. The data were exported to IBM SPSS Statistics 

21. 

The average cost of asthma attacks in Panama is estimated at $205.52.  We were 

able to confirm that there are variations in this average by gender, age, geographic area of 

residence, season, severity, whether treated in the emergency department or 

hospitalization, and the type of treatment received.  It was also possible to obtain 

secondary information about the epidemiology of asthma that allowed us to confirm that 

our statistics matched international statistics. 
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CHAPTER ONE: INTRODUCTION 

 

Definition of Asthma 

Asthma is a chronic respiratory disease characterized by inflammation or hyper 

reaction of the airway and the presence of recurrent attacks (exacerbations) of 

breathlessness, wheezing, cough, chest tightness, or some combination of these symptoms 

(Global Initiative for Asthma [GINA], 2012) which vary in severity and frequency from 

person to person. It attacks all age groups but often starts in childhood.  In an individual, 

attacks may occur from hour to hour and day to day (World Health Organization [WHO], 

2012). 

Unfortunately, the Republic of Panama does not have national statistics of asthma, 

neither epidemiological data nor treatment cost estimates. According to the local statistics 

of the Hospital de Especialidades Pediatricas “Omar Torrijos Herrera” (HEPOTH), the 

primary reason for visiting the emergency department during 2011 was Asthma Attacks 

(Social Security Fund, 2012), which is the reason why research on the prevalence of 

asthma attacks and costs of treatment is needed. 

 

Geography and Demography of Panama 

In an indigenous language, Panama means “Abundance of fishes and butterflies.” 

The Isthmus of Panama is located in Central America, on the narrowest part, and it links 

North America and South America (Figure 1). This isthmus is S-shaped and is slightly 

smaller than South Carolina. Panama is approximately 77,082 square kilometers in size: 
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772 kilometers in length, and between 60 and 177 kilometers in width (U.S. Library of 

Congress, 2012).  

        Figure 1.  Panama Map 

 
        Figure 1. From World Travel Guide (2012), Panama Map, Columbus  

                     Travel Media, LTD 
 

Instead of calling the coasts of Panama the north coast and south coast, they are 

known as the Caribbean (or Atlantic) and Pacific coasts. To the east of Panama is 

Colombia and to the west Costa Rica. Panama is divided into nine provinces: Bocas del 

Toro, Cocle, Colon, Chiriqui, Darien, Herrera, Los Santos, Panama (where the capital is 

located) and Veraguas; and five indigenous regions: Kuna Yala, Embera Wounan, Kuna 

de Madungandi, Kuna de Wargandi and Gnobe Bugle (Ministry of Tourism of Panama, 

2012). In this study, the asthma attacks will be analyzed by districts and townships in 

some of these provinces. 

Many languages, including seven indigenous languages, are spoken in Panama, 

although Spanish is the official and dominant language. English is sometimes spoken by 

many professionals and those working in the business or governmental sectors of society.  

http://img542.imageshack.us/img542/5093/panamamap.gif
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Panama´s 2011 population is estimated at more than 3,460,463, and more than half the 

population lives in the Panama City-Colon metropolitan corridor (Ministry of Tourism of 

Panama, 2012). 

 

Panama Climate 

Panama has a warm and wet tropical climate and does not experience seasons 

characterized by changes in temperature like most of the countries that are also distant 

from the equator, but has a rainy season and a dry season (Smithsonian Tropical Research 

Institute, 2013). The dry season usually starts in mid-December with variations of three to 

four weeks. At this time, strong winds from the northeast known as alisios (winds) begin 

to blow. During the day temperatures increase slightly to around 30-31°C (86-88°F), but 

at night they drop to around 22-23°C (72-73°F). The relative humidity decreases 

throughout the season, reaching average values of 70% (Smithsonian Tropical Research 

Institute, 2013).  

The rainy season begins around May 1 (+/- 1-2 weeks). May is generally the 

wettest month, especially in the Panama Canal area, so that the transition between the 

extremely dry conditions at the end of the dry season and the beginning of the rainy 

season can be very dramatic. With the arrival of the rains, temperatures drop slightly 

during the day and alisios winds disappear. The relative humidity increases rapidly and 

may be between 90% and 100% throughout the season (Smithsonian Tropical Research 

Institute, 2013).  On this study, asthma attacks will be analyzed by the three periods in the 

year: dry, transitional and wet, because climate is considered one factor that contributes to 

the exacerbation of the disease. 

  



4 
 

Panama Health System 

Panama´s Health System consists of all the nursing homes, public welfare 

organizations, hospitals and health clinics in Panama. It consists of both state and 

privately managed hospitals. The country´s public health sector is administered by two 

separate entities: Ministry of Health (MINSA) and the Social Security Fund (CSS) 

(International Federation of Medical Student´s Association [IFMSA], 2012). 

The Ministry of Health is in charge of the National Health System. MINSA serves 

as the health authority, formulating policies and regulating health care activity, and is one 

of the major health services providers. The programs offered include hospital and clinic 

building, nutrition services, “free of charge” health assessments and medical care for the 

uninsured, health education, and sanitation check-up. The primary healthcare centers and 

hospitals managed by MINSA receive funding from the General Budget of the 

Government of the Republic of Panama (Ministry of Health, 1969). Those managed by 

CSS are funded with contributions from the workers' salaries (Social Security Fund, 

2005).  In 2010 the CSS had more than 80% (2.8 million) of the population insured. The 

remaining 20% uninsured receive services from the MINSA network (National Institute 

of Statistic and Census, 2011). 

 

Social Security Fund 

Description. 

The Social Security Fund (CSS) was founded in 1941. Its first aim was to protect 

permanent workers and cover them for maternity, sickness, old age and disability. 

Employees of the public and private sectors, and domestic services are covered.  Those 

who work independently can make voluntary payments for health coverage.  Foreign 
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workers are covered under this system if they are working for a company based in 

Panama. Those who are not eligible for coverage include international business 

employers on a contract issued in another country, agricultural workers employed for less 

than three months a year, or family labor (Social Security Fund, 2005). 

 

Demography of the insured. 

By the end of 2010, the total insured population was 2,862,202 (83% of the total 

population of Panama). Of the total insured population, 58% were dependent. Of them, 

1,205,607 (42%) were children (National Institute of Statistic and Census, 2011) (Figure 

1).  

                     Figure 2.  Population Covered by the Social Security Fund by Type,  

                  Republic of Panama, Years 2006-2010 

 
                       Figure 2.  Translated from the source:  General Comptroller of the Republic of 

                       Panama, National Institute of Statistics and Census, Panama en Cifras: Años  

                       2006-10, Panama 2011. 
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During 2010, 30,620 were enrolled as new contributors. Of those, 70% were 

registered in Panama City. There were also 94,631 enrollments of dependents, 77% of 

whom were children (Table 1).  

 

       Table 1.  New Enrollment of Dependents of Active Insured at the Republic of 

                       Panama, by Type, Years 2006-2010 

 
         Note.  Translated from the source:  General Comptroller of the Republic of  Panama(2011), 

         National Institute of Statistics and Census, Panama en Cifras: Años 2006-10, Panama. 

 

 

On the basis of this information, we decided to develop this research study using 

information from the Social Security Fund, specifically in the Hospital de Especialidades 

Pediatricas. It is the only tertiary level of healthcare children´s hospital of the CSS. 

 

Sources of funds. 

Social Security System funds are generated from contributions by the government, 

the employees and the employers (Social Security Fund, 2005) as follows: 
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●  Employees make mandatory payments of 9.75% of monthly gross earnings.  

     There are no charges for dependents. 

●  Employers make mandatory payments of 12.25% of monthly gross payroll.  

    The employer’s contributions also finance maternity and sickness benefits.  

●  Self-employed persons make voluntary contributions of 13.5% of  

                declared earnings. 

●  The government contributes: 0.8% of earnings, declared earnings, and  

                state pensions paid to pensioners; the earnings of a tax intended on  

     beverages and tobacco; a subsidy of $20.5 million a year; and 10%  

     of income received from optical fiber concessions. Government  

     contributions also finance maternity and sickness benefits. 

 

Benefits. 

Healthcare benefits from the CSS include general and specialist care, maternity 

care, dental care, hospitalization, surgery, laboratory services and medicines. Generally, 

medical services are provided in the CSS facilities or in the facilities of MINSA, with the 

CSS paying for those services. In some special cases, including those in which neither the 

CSS nor MINSA have the service needed, the cost of private care obtained in the country 

or abroad can be refunded in part or in its entirety, with permission from CSS. There is no 

limit on the coverage if the medical service is considered necessary (Social Security 

Fund, 2005). 

Benefits are provided to the insured’s wife and children younger than age 18 (age 

25 if a student or disabled), a dependent mother, a disabled father, or parents older than 

age 60 (Social Security Fund, 2005). 
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For healthcare, dependents do not pay any extra amount of money or receive 

billing for received services. That is why, despite the use of a system for estimating costs 

(COST-20), this data is used for general costs and no specific data can be obtained on the 

cost for each individual case. 
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CHAPTER TWO: LITERATURE REVIEW 

 

Treatment Cost and Epidemiology of Asthma 

Asthma is a chronic inflammatory disease of the lung characterized by recurrent 

breathing problems. According to recent estimates, asthma affects 300 million people 

worldwide and one in twelve people (about 25 million) in the United States in 2009 

(CDC, 2011). Asthma is a problem that has become a major public health issue in 

developing countries. It can occur at any age and ethnicity, however, it often begins in 

childhood. In fact, between 2008 and 2010 the prevalence of asthma was higher among 

boys (World Allergy Organization [WAO], 2011). In the U.S., one in ten children (10%) 

suffered from asthma in 2009, and boys were more likely than girls to suffer from the 

disease (CDC, 2011). About 53% of people with asthma suffered an asthma attack in 

2008 and of these 57% were children (CDC, 2011). 

About 255,000 people worldwide die each year from asthma cases. Medical costs 

for asthma in the U.S. were $3,300 per person per year from 2002 to 2007 (CDC, 2011). 

Consultations in primary care for asthma per 100 persons in the U.S. declined from 2001 

to 2009, while emergency room visits and hospitalization for asthma remained stable 

(CDC, 2012). Compared with adults, children had higher rates of primary care and 

emergency department visits for asthma while hospitalization rates were similar, and 

lower mortality rates (CDC, 2012). 

 At the international level the prevalence of asthma varies greatly in different 

countries, but the gap is shrinking due to increased prevalence in countries of low and 
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middle income (World Allergy Organization [WAO], 2011). As mentioned, it is 

estimated that 300 million people worldwide suffer from asthma, and it is estimated that 

the number of people with asthma will grow by more than 100 million in 2025 (World 

Health Organization [WHO], 2007). The rapid increase in asthma worldwide is one of the 

biggest mysteries of modern medicine. The most significant increases have occurred in 

Australia where about a quarter of children are diagnosed with asthma (Medcenter, 2013). 

 

Causes of Asthma and Asthma Attacks 

Asthma is the most common chronic disease among children worldwide, 

especially children with low birth weight, children exposed to cigarette smoke, children 

who are black, and children raised in a low income environment. Most children have their 

first symptoms before the age of five years and usually begin with frequent episodes of 

wheezing and respiratory infections (National Institute of Health, 2012). Young boys are 

more likely to develop asthma than young girls, but this trend is reversed during 

adulthood. This is likely because the airway in boys has a smaller diameter than that of 

girls which produces a greater risk to wheezing after viral infection (National Institute of 

Health, 2012). 

It is not known exactly what causes asthma. Researchers believe that genetic and 

environmental factors interact to cause asthma, usually in the first years of life. These 

factors are (National Institute of Health, 2012): 

● Inherited tendency to develop allergies 

● Father or mother with asthma 

● Some childhood respiratory infections 
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● Contact with allergens that are transported by air or exposure to some 

                viral infections in the first months or years of life, when the immune system 

     is developing 

 

In most cases, asthma is caused by inhalation of an allergen, so it is important to 

determine which allergen or irritant is causing asthma. Among the inhaled allergens that 

can cause asthma attacks are (Medcenter, 2013): 

● the hair of animals like dogs, cats, horses, 

● pollen from flowers, 

● chemicals, gases, or particulates of industrial materials, 

● cigarette smoke, 

● pollutants expelled by cars, and 

● dust mites. 

Besides the above factors, other important factors that produce exacerbations in some 

asthmatics are: 

● Inhalation of cold air 

● Exhaustion from physical exercises 

● Stress or anxiety 

● Hyperventilation 

● Certain drugs (eg. aspirin and some remedies for hypertension blood) 

● Some chemicals, heavy perfumes and aerosol sprays 

● Hypoglycemia 

● Respiratory infections (bronchitis, flu) 

● Intense emotions 
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Asthma symptoms vary according to the contribution of each of these factors in 

each patient and over time. They are often worse at night and in the early hours of the 

morning. Some patients have occasional symptoms (eg. after strenuous exercise), others 

have symptoms that interfere with daily life, others have a very severe disease that 

excludes most normal school activities and work. If the family has asthma or atopy 

(predisposition that causes an immediate hypersensitivity reactions against common 

environmental antigens), exposure to irritants (eg, cigarette smoke) could cause the 

airways to react more strongly to substances in the air (National Institute of Health, 

2012). 

 

Types of Asthma Attacks 

Asthmatic attacks consist of an increased intensity of bronchial obstruction and 

are usually detected by an increase in patient discomfort or a decreased drug effect at the 

time of an attack. They often occur gradually over several days, but can be abrupt, and 

take place over a period of minutes. The improvement of the crisis can also be gradual. 

Often there is an increase in bronchial reactivity during these exacerbations (Moreno 

Bolton & Alvarez Vera, 1995). 

Asthma attacks often occur mainly in the spring and autumn or during adverse 

weather conditions. Even a few storms and cold air can cause an attack (Medcenter, 

2013). If left untreated, an asthma attack can last several hours or even several days. 

Rescue medications for asthma (or quick relief) often make symptoms remit fairly 

quickly, and most people feel much better as the crisis abates, although sometimes they 

have to spend several days to recover completely (Moreno Bolton & Alvarez Vera, 1995). 
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Asthma attacks are classified mild, moderate or severe according to their signs and 

symptoms (Moreno Bolton & Alvarez Vera, 1995). 

 

Mild attack. 

Mild attacks are characterized by an increase in the intensity of the problems that 

do not yield to the usual treatment and a limit to intensive physical labor. Patients feel a 

little shortness of breath at rest, can talk without difficulty, can lie flat with no clear 

increasing breathlessness, and are awake. The PEF (peak expiratory flow) measured by 

spirometry, is between 70% and a normal value determined by standardized Age-height-

gender table (Moreno Bolton & Alvarez Vera, 1995).  

 

Moderate attack. 

Moderate attacks are characterized by an increase in the intensity of the problems 

that do not yield to the usual treatment and limit the possibility of medium-intensity 

physical labor. Patients prefer to be at rest for respiratory distress and find it difficult to 

complete a sentence or sleep. The patient is also considered to have a moderate attack if a 

mild attack is not relieved after an hour, or if discomfort reappears within a few hours. 

The PEF for a moderate attack is predicted to be between 50 and 70% according to values 

in the standardized normal values table (Moreno Bolton & Alvarez Vera, 1995). 

 

Severe Attack. 

In severe attacks, the patient has difficulty breathing at rest, can only say a few 

words, must sit leaning on his/her hands and  has blue lips or fingernails (due to a lack of 

oxygen). It is also considered a serious attack if a moderate attack is not relieved after six 
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hours or if the discomforts reappear within a few hours. The PEF for a severe attack is 

predicted to be below 50% according to values in the standardized normal values table 

(Moreno Bolton & Alvarez Vera, 1995). 

  



15 
 

 

 

CHAPTER THREE: METHODOLOGY 

 

Research Questions 

The present study was undertaken in order to answer the following questions: 

1.  What is the overall average cost for treatment of asthma attacks in children at the 

tertiary level of healthcare within the Panamanian CSS hospital system?  

2.  Does the average cost for treatment of asthma attacks among Panamanian children 

treated at the tertiary level of healthcare vary by: 

a.  the child´s sociodemographic variables (gender, age, area of residence), 

b.  season, 

c.  referral from a lower level health care facility, 

d.  severity of asthma, 

e.  treatment in the emergency department or hospitalization or both, or 

f.  type of treatment received?  

3.  Are the asthma attack statistics among children treated at the tertiary level of 

healthcare in the Republic of Panama similar to or different from observed international 

statistics?  

 

 Data Collection 

A quantitative-descriptive design was used to develop this study. The National 

Executive Director of Health Services and Benefits of the Social Security Fund gave the 

administrative approval for the study to be developed in the Hospital de Especialidades 



16 
 

Pediatricas.  The study was also approved by the University of South Florida Institutional 

Review Board (USF IRB) in Tampa, Florida, and the HEPOTH Research Bioethics 

Committee in Panama City, Republic of Panama. 

Once approvals were received, we formally requested authorization from the 

HEPOTH Medical Directorate, which directs the Department of Teaching, to inform the 

departments involved in the study to provide the required assistance. Once the 

departments involved were notified, a meeting was held to organize the collection of data.  

During the meeting it was determined that the Department of Medical Records and Health 

Statistics (REGES) had the means to locate the necessary records for all care areas of the 

hospital. The Statistics Section of the REGES Department maintains paper records by 

month and care area with paper copies of the admission/discharge record of patients. 

Also, the ER records are archived by month (Figure 3). 

 

           Figure 3.  Department of Medical Records and Health Statistics 

  
            Figure 3. Location of the ER and Observation room medical records at the Statistic Section 

            of the REGES Department. 

 

 

As a first step, records by month and care area were located and separated: 

Emergency Department, observation area and hospitalization rooms. The Republic of 

Panama does not have statistics on asthma attacks among children treated at any level of 
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care (primary, secondary and tertiary). Therefore, for this study, intentional sampling 

techniques were used (Babbie, 2008) for randomly selecting 10% of the medical records 

from a minimum of 2000 records. I reviewed the medical records of each care area by 

month, and numbered each clinical record of children diagnosed with asthma in crisis, 

exacerbated asthma or acute asthma with or without comorbidities. I excluded diagnoses 

of asthma history, infant asthma, reversible wheezing bronchitis, bronchiolitis and 

bronchial hyperreactivity. I reviewed the records from January to June 15, 2012, at which 

point there were already 2050 records, so I proceeded to the randomization of the 2050 

records. For the 205 randomly selected medical records that were analyzed, I used a 

random number generator (Appendix A1). Once I obtained and printed the list of 205 

randomly selected numbers, I proceeded to locate medical records corresponding to each 

selected number. During this part of the process, whenever the hospital staff could not 

locate the randomly selected record, the next one in sequence was used.  

With the 205 records ready, I proceeded to the collection of data: date of care, sex, 

age, area of residence (district and township), whether the patient was treated in the 

Emergency Department, observation room or hospitalization room, whether the patient 

was referred from a lower level of health care facility, asthma severity (based on signs 

and symptoms), attending physician category, type of treatment received, and 

comorbidities. All information was recorded manually in the data record as it was being 

collected. No information that permits identification of any patient, such as name, 

identification number or social security number, or the exact address was required for this 

study and therefore was not collected. 

To obtain information on costs, I met with the staff in the Cost Section who 

provided the cost of: bed days for observation room and internal medicine and 
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pneumology rooms (Appendix A2), consultation of the physicians at the emergency 

department, the internal medicine and the pneumology rooms, the treatments and 

medications (inhalers, intravenous solutions and medications, nebulization solutions, oral 

medications), oxygen, respiratory therapy, laboratory, x-rays and transfers (Appendix 

A3).  Because there is no information about the individual costs of each patient, 

information was matched from each file in each case with the costs entailed. In each case 

the total cost of treatment was calculated by adding the monetary values for all the 

prescribed treatment each patient received. 

 Once all the information was collected, it was typed in the digital data log created 

for this study (Appendix A5). For a better analysis of the data, the date of medical 

treatment/attention was divided into three groups according to whether it corresponds to 

the dry season, transitional season or wet season. Age was grouped into three ranges: 0-4 

years, 5-9 years, and 10-14 years and the costs were averaged according to the severity of 

asthma. After data entry, and prior the development of a codebook to convert numeric 

variables, responses were code converted and the information was typed encoded in the 

database (Appendix A4). The table was exported to IBM SPSS Statistics 21, the statistical 

analysis system chosen for this study. 
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CHAPTER FOUR:  DATA ANALYSIS, FINDINGS AND  

INTERPRETATION OF RESULTS 

 

Once the database was created, it was exported to IBM SPSS Statistics 21 for 

statistical analysis. This chapter is intended to present the results of the statistical analysis 

and to determine the cost for treatment of asthma attacks in children at the tertiary level of 

healthcare and to answer the other research questions. To follow a logical sequence with 

respect to the research questions, we will present the analysis and results in the order in 

which the questions were listed. 

 

Overall Average Cost for Treatment of Asthma Attacks in Children at the Tertiary 

Level of Healthcare within the Panamanian CSS Hospital System  

The average cost of treating asthma attacks was obtained from information 

gathered from the Cost Section at the Hospital de Especialidades Pediatricas by 

calculating the statistical mean of the total cost of treatment for each level of severity of 

asthma. So, as can be seeing in Table 2 which displays cost estimates by severity, for a 

mild asthma attack the cost is $90.51, for a moderate asthma attack the cost is $369.50, 

and for a severe asthma attack the cost is $1,509.09. These figures yield an average total 

cost of $205.52 which is less than the means for moderate and severe attacks.  However, 

Figure 4 shows that the percentage of mild cases in the study sample is about 70%, which 

is why the average total cost of asthma attacks is $205.52. 
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              Figure 4.   Percentage of Asthma Attack Cases According to Severity  

                               of Asthma 

 
             Figure 4. Source: SPSS chart of the descriptive analysis of the study: Costs of  

           Treatment  of  Asthma Attacks in a Tertiary Level Healthcare Hospital in Panama 

 

Table 2.   Total Treatment Cost by Severity of Asthma 

Severity of asthma Mean N Std. Deviation 

Mild $90.51 145 $139.860 

Moderate $369.50 54 $419.073 

Severe $1,509.09 6 $387.435 

Average Cost $205.52 205 $360.019 
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Variation of the Average Cost for Treatment of Asthma Attacks Among 

Panamanian Children Treated at the Tertiary Level of Healthcare 

 

The child´s sociodemographic variables (gender, age, area of residence). 

Tables 3, 4 and 5 show the differences between the average cost of asthma 

treatment according to sex, age and district of residence. 

 

 

 

Table 3.   Average Cost of Treatment per Severity by Gender 

Gender Severity of asthma Mean N Std. Deviation 

Male 

mild $90.51 82 $0.000 

moderate $369.50 27 $0.000 

severe $1,509.09 3 $0.000 

Male Average Cost  $195.76 112 $249.285 

Female 

mild $90.51 63 $0.000 

moderate $369.50 27 $0.000 

severe $1,509.09 3 $0.000 

Female Average Cost  $217.27 93 $268.741 
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Table 4.    Average Cost of Treatment per Severity by Age Range 

Age 

Range 
Severity of asthma Mean N Std. Deviation 

0-4 yrs 

mild $90.51 99 $0.000 

moderate $369.50 40 $0.000 

severe $1,509.09 5 $0.000 

0-4 yrs Average Cost $217.26 144 $275.601 

5-9 yrs 

mild $90.51 32 $0.000 

moderate $369.50 11 $0.000 

5-9 yrs Average Cost $161.88 43 $123.169 

10-14 yrs 

mild $90.51 14 $0.000 

moderate $369.50 3 $0.000 

severe $1,509.09 1 . 

10-14 yrs Average 

Cost 
$215.82 18 $339.830 

 

 

Table 5.    Average Cost of Treatment per Severity by Districts 

Districts Severity of asthma Mean N Std. Deviation 

Arraijan  

mild $90.51 13 $0.000 

moderate $369.50 5 $0.000 

severe $1,509.09 2 $0.000 

Average Cost $302.12 20 $430.323 

San 

Miguelito 

mild $90.51 26 $0.000 

moderate $369.50 8 $0.000 

severe $1,509.09 2 $0.000 

Average Cost  $231.32 36 $335.246 

Panama 

mild $90.51 13 $0.000 

moderate $369.50 5 $0.000 

severe $1,509.09 2 . 

Average Cost  $179.09 20 $168.675 

Chorrera 

mild $90.51 3 $0.000 

moderate $369.50 1 . 

Average Cost  $160.26 4 $139.495 

Other 

mild $90.51 1 . 

severe $1,509.09 1 . 

Average Cost $799.80 2 $1,003.088 



23 
 

We can see that the average cost of treatment is highest in female patients in the 0 

to 4 years age range and living outside of the Province of Panama (other).  This age group 

has the highest prevalence of attacks. This is followed by boys, with ages ranging from 10 

to 14, and living in the District of San Miguelito. 

 

 

Season. 

Table 6 shows that during the dry season the average cost of an asthma attack is 

$231.08, at the transition it is $168.82, and during the wet season it is $186.58. 

 

 

Table 6.   Average Cost of Treatment per Severity by Season 

Season Severity of asthma Mean N Std. Deviation 

Dry season 

mild $90.51 75 $0.000 

moderate $369.50 30 $0.000 

severe $1,509.09 5 $0.000 

Dry Season Average 

Cost 
$231.08 110 $306.255 

Transitional 

season 

mild $90.51 41 $0.000 

moderate $369.50 16 $0.000 

Transitional Season 

Average Cost 
$168.82 57 $126.476 

Wet season 

mild $90.51 29 $0.000 

moderate $369.50 8 $0.000 

severe $1,509.09 1 . 

Wet Season Average 

Cost 
$186.58 38 $248.475 

 

 

 



24 
 

Referral from a lower level of healthcare facility. 

Table 7 shows that when the patient is referred from a lower level of care health 

facility the average cost of treatment is $430.48, mostly due to ambulance transport cost. 

However, if a patient is not referred and the directly comes to the hospital for treatment, 

the average cost is $168.45. 

 

 

Table 7.   Average Cost of Treatment per Severity by Referred 

Referred Severity of asthma Mean N Std. Deviation 

No 

mild $90.51 135 $0.000 

moderate $369.50 39 $0.000 

severe $1,509.09 2 $0.000 

Average Cost $168.45 176 $185.027 

Yes 

mild $90.51 10 $0.000 

moderate $369.50 15 $0.000 

severe $1,509.09 4 $0.000 

Average Cost $430.48 29 $457.679 

 

 

Treatment in the emergency department or hospitalization or both. 

Table 8 shows that the average cost of treatment in the emergency room is 

$150.43, in the observation room it is $272.93, and when a patient is admitted to the 

hospital it is $887.50. 
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Table 8.   Average Cost of Treatment per Severity by Area of consultation 

Area of 

consultation 
Severity of asthma Mean N Std. Deviation 

Hospital 

moderate $369.50 6 $0.000 

severe $1,509.09 5 $0.000 

Average Cost $887.50 11 $595.131 

Observation 

mild $90.51 9 $0.000 

moderate $369.50 17 $0.000 

Average Cost $272.93 26 $135.356 

ER 

mild $90.51 136 $0.000 

moderate $369.50 31 $0.000 

severe $1,509.09 1 . 

Average Cost $150.43 168 $151.282 

 

 

Type of treatment received. 

We measured treatment intensity by type and number of treatments provided to 

the patient. Table 9 displays the average cost of treating asthma attack by intensity of 

treatment. In general terms, the treatment intensity is related to the severity of asthma; 

therefore with increasing intensity of treatment, we see an increase in the average cost of 

treating asthma attacks. Therefore, at low intensity (0-1) the cost is $90.51, at medium 

intensity (28-31) it is $369.50, and at high intensity (70-75) the cost is $1,509.09. All of 

these estimates correspond to the average cost of asthma treatment according to severity. 
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Table 9.   Average Cost of Treatment by Treatment Intensity 

Treatment 

intensity 

Mean N Std. Deviation 

0 $90.51 1 . 

1 $90.51 1 . 

2 $103.19 22 $59.481 

3 $103.19 22 $59.481 

4 $90.51 15 $0.000 

5 $140.33 28 $108.812 

9 $90.51 1 . 

12 $183.51 3 $161.075 

14 $276.50 3 $161.075 

15 $369.50 2 $0.000 

17 $202.11 5 $152.809 

18 $369.50 2 $0.000 

20 $369.50 1 . 

22 $90.51 2 $0.000 

23 $369.50 3 $0.000 

25 $369.50 1 . 

28 $369.50 1 . 

29 $369.50 1 . 

31 $369.50 1 . 

38 $369.50 1 . 

43 $369.50 1 . 

50 $369.50 1 . 

51 $1,509.09 1 . 

53 $1,509.09 1 . 

70 $1,509.09 2 $0.000 

71 $1,509.09 1 . 

75 $1,509.09 1 . 
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Asthma Attack Statistics Among Children Treated at the Tertiary Level of 

Healthcare in the Republic of Panama. 

 

                Figure 5 shows that 54.6% of cases of asthma attack evaluated in this study were 

male, while 45.4% were female.  

 

 

                 Figure 5.   Percentage of Asthma Attack Cases by Gender 

 
                Figure 5. Source: SPSS chart of the descriptive analysis of the study: Costs of  

                Treatment of Asthma Attacks in a Tertiary Level Healthcare Hospital in Panama 

 

 

 



28 
 

               With reference to the area of residence of the studied cases, estimates displayed in 

Figure 6 show that most of the cases occurred in the Province of Panama, specifically in 

the District of Panama with a total of 142 cases (69.3%), followed by San Miguelito 

District with 36 cases (17.6%).  In this case, it is important to mention that the HEPOTH 

is located in the District of Panama whose population represents 53% of the total 

population of the Province of Panama, followed in descending order by the San Miguelito 

District with 17.7% of the total population of the province (National Institute of Statistic 

and Census, 2011). 

 

 

   Figure 6.   Frequency of Asthma Attacks per District in the Study Sample During 

                     January to June 2012 at the Hospital de Especialidades Pediatricas 
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            Out of the 142 cases in the District of Panama, 26 cases were from the township 

Alcalde Diaz, 18 from Tocumen, 13 from 24 de Diciembre, 14 from Rio Abajo and 14 

from Chilibre. Of the 36 cases in the District of San Miguelito, 11 were from the 

township Belisario Porras (Figure 7). It is noteworthy that these townships have 

settlements with the highest poverty rates in each of their respective districts (National 

Institute of Statistic and Census, 2011). 

 

 

     Figure 7.   Frequency of Asthma Attacks per Township in the Study Sample During 

                       January to June 2012 at the Hospital de Especialidades Pediatricas 
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             In Figure 8 we can see that children with the highest incidence of asthma attacks 

are between the ages of 0 and 4 years with 70.2%, followed by children whose ages range 

from  5 to 9 years with 21%, and finally children between ages 10 and 14 years with 18%.  

 

 

        Figure 8.   Percentage of Asthma Attacks by Age Range 

 
        Figure 8. Source: SPSS chart of the descriptive analysis of the study: Costs of  

        Treatment of Asthma Attacks in a Tertiary Level Healthcare Hospital in Panama 
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       We can observe in Figure 9 that most cases of asthma attack, 53.7%, occurred in the 

dry season, followed by 27.8% during the transitional season and 18.5% of cases during 

the wet season. 

 

 

          Figure 9.   Percentage of Asthma Attacks Cases by Season 

 
          Figure 9. Source: SPSS chart of the descriptive analysis of the study: Costs of  

          Treatment of Asthma Attacks in a Tertiary Level Healthcare Hospital in Panama 
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Figure 10 reflects the fact that 70.2% of the studied cases of asthma attack did not 

have comorbidities associated with them. However, of the cases with comorbidities, 9.3% 

had acute rhinopharyngitis and 4.9% had bronchopneumonia, followed by the common 

cold and community-acquired pneumonia. 

 

 

                   Figure 10.   Comorbidities 

 
                   Figure 10. Source: SPSS chart of the descriptive analysis of the study: Costs of  

                  Treatment of Asthma Attacks in a Tertiary Level Healthcare Hospital in Panama 
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CHAPTER FIVE: DISCUSSION 

 

All the answers to our research questions were based on a single variable: the 

severity of the asthma attack. As we saw in the previous chapter, most asthma attacks 

treated at the Hospital de Especialidades Pediatricas were mild cases. This high 

proportion of mild cases directly affects the average cost of treating asthma attacks, 

resulting in a relatively low value. Another important finding is the fact that such a high 

percentage of mild cases that correspond to the primary and secondary level of care were 

treated in a tertiary level hospital. 

Furthermore, we found that there is indeed a change in the average cost of asthma 

treatment according to sociodemographic variables, season, referral from a lower level of 

healthcare facility, severity of asthma, place where the care was received, and the type of 

treatment received. So, again we found that the number of cases associated with the 

severity of the attack were associated with the variation in the cost. It is noteworthy that 

in the case of a severe asthma attack we did not calculate the cost of any case that 

received attention in the Intensive Care Unit (ICU).  This is important because the higher 

ICU costs constitute outliers that would have affected mean estimates. 

With reference to the prevalence of asthma in Panama compared to international 

statistics, the results are consistent with these statistics indicating that most asthma attacks 

were in males, children under five years old and residents in low socioeconomic income 

areas. With regard to the time of year that had the highest percentage of asthma attacks 

and comorbidities, we expected to have the highest number of cases to occur in the wet 
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season and to be mostly associated with viral infections. Regarding comorbidities, 

although most cases were not associated with any comorbidity, those cases that were 

associated, were associated with viral and bacterial infections mentioned in the literature, 

such as acute rhinopharyngitis, the common cold, and pneumonia. 

 

Limitations 

This study is not without limitations.  The numbering of inpatient medical records 

was done with paper copies of the admission/discharge record; therefore, sometimes after 

the record was chosen for the study, it was not possible to locate the complete file in the 

Archive Section, either because that day the patient had an appointment and the medical 

record was in use or just because it was impossible to locate. In this case, the records 

were replaced by the record immediately following in the numbering system developed 

for sampling. 

Another limitation was the information registered in the records was incomplete 

sometimes, particularly in the ER records, where in several occasions the information was 

just the diagnosis. In other cases the medications were listed but the number of doses 

administered was not registered, nor the discharge treatment. To address this situation, in 

the case of records for which it definitely was impossible to obtain useful information for 

the study, they were not used. 

The third important limitation was the cost information received. Unfortunately, 

right now with the Cost-20 system, it is not possible to obtain the exact cost of the 

treatments received by patients. Except for the cost of medical consultations and the bed-

day costs, all other costs received were approximated costs. On this point we were 
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informed that work is currently underway on implementing a new cost system called 

"Safiro" that will have the capacity to provide the exact cost of care for each patient. 

 

Recommendations 

After analyzing the data, and evaluating the findings and limitations, I want to 

make the following recommendations for continuation of this research and for 

implementation of cost tracking: 

1.  Complete data collection of all of the files through December 2012. That way we 

     cover all the months of the wet season and we can confirm the findings obtained. 

2.  Using the areas with the highest incidence of cases, make an assessment of the 

     existing health facilities of the Social Security Fund in those areas that could 

     provide care in the event of an asthma attack, make an assessment of the costs of 

     treatment of asthma attacks in those facilities (if there is any), and compare those 

     costs with the costs obtained in the present study. 

3.  Conduct a qualitative study, using a survey to investigate the reasons why parents 

     use the Emergency Department of a tertiary healthcare hospital for the treatment 

     of asthma attacks, inquiring about family and personal medical history of asthma 

     patients, as well as the socioeconomic background of these patients.  

4.  Recommend to the authorities of the Social Security Fund the prompt 

     implementation of the Safiro System, which would enable us to know with more 

     accuracy the costs of treating asthma attacks at all levels of healthcare. 

The information obtained in this study can be useful as a basis for health planning within 

the Social Security Fund with respect to asthma attacks. Similarly, upon completion of 
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these recommendations, those results will be very useful for decision-making in health 

policy within the institution.  
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Table A1.   Random Number Table 
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Table A2.   Oxygen and Hospitalization Costs 
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Table A3.   Other Costs 
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Table A4.   Codebook 
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Table A5.   Data Log 
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Figure B1.   USF IRB Approval 
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Figure B2.   HEPOTH IRB Approval (English version) 
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