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1. INTRODUCTION

Salmonella enterica is the bacteria that causes typhoid fever. Salmonella typhi subspecies enterica
serovar typhi (Salmonella typhi); a thorough overview that the infection spread chiefly by contaminated
water or food [1]-[3]. The current worldwide burden of typhoid fever is estimated to be 16 million infections
and 600,000 mortality per year [4]. Typhoid fever is the leading cause of disease and mortality across the
world, involving more than seventeen million cases and an estimated 580,000 deaths. Despite the fact that the
condition has been nearly eliminated in affluent nations, attack rates as high as 1,100 cases per population
have been observed in some nations with limited resources [5]. Typhoid fever is an infection that spreads
within the human body and is due to Salmonella enterica serotype typhi (S. typhi).

In nations with limited resources, the disease remains a major threat to the public's health. In the
year 2000, about 2.16 million incidents were reported. Typhoid fever caused the lives of 216,000 individuals
globally, with Asia causing more than 90% of morbidity and mortality [6]. However, the most effective cure
for this problem is improved water quality and sanitation; World Health Organization (WHO) suggests
immunization in high-risk areas as a potential short-to-intermediate-term control approach [7]. The WHO
revised its position statement on typhoid vaccinations in 2008, recommending the systematic use of the
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current ViPS and Ty21a vaccines for endemic and epidemic disease control [7]. However, there is a scarcity
of data on typhoid fever morbidity and death in nations with low incomes. The world paints an entirely
different image, with mortality rates ranging from 2-33%. Several physicians were unfamiliar with its clinical
presentation due to the range of signs and symptoms and the decreased prevalence of typhoid fever in
affluent nations due to the use of clean water sources and improved sewage disposal [8], [9]. Furthermore,
sanitation in many developing nations, including the Philippines, has not improved significantly. Moreover,
there are less research on the morbidity and mortality profile and trends for typhoid fever, one of the most
prevalent serious epidemics distributed by contaminated food and water. In addition, age, sex, and region-
specific morbidity and mortality for typhoid fever were studied during a six-decade period.

The most frequent yet valid assessment used for managing and surveillance the spread of certain
diseases is mortality and morbidity trend studies. To determine the precise extent of a specific disease's
influence on a particular population, scientists must collect enough relevant data by performing studies about
the trends in mortality and morbidity caused by diseases. However, studies on the mortality and morbidity
trends for typhoid fever are currently lacking from 1960 to 2019, a morbidity and mortality studies for
typhoid fever was done based on age, sex, and region-specific.

Philippine Health Statistics (PSH), an annual publication of the Department of Health (DOH)
(https://doh.gov.ph/publications), gathers Philippine health data such as morbidity and mortality. For this
study, data sets from 1960 to 2019 were acquired. Data on interest from multiple sources will be collated,
analyzed, interpreted, and visualized. The data collected in this study was most likely compiled all over a
period in various forms. Typhoid and para-typhoid fever were counted collectively in specific years and
separately in others. The researcher next decided to look for uniformity in the typhoid health statistics. This
study used data from this online source to characterize and trend typhoid fever mortality and morbidity in the
Philippines from 1960 to 2019. The Microsoft Excel software tool became used for all data analysis. To
better convey the study's result, the researchers used line graphs and cluster bar charts. Line graphs were used
to depict sex-specific mortality trends and total morbidity death rates from 1960 to 2019, while bar graphs
were used to highlight age-specific mortality trends.

2. METHOD
2.1. Data source and extraction

The PHS series, an annual publication of the DOH that collects data on major health events, was
used to acquire typhoid mortality and morbidity figures for each age group, sex, and area. It covers the
current morbidity and mortality data for the country. Collaboration and cooperation between the Philippine
Statistics Authority (PSA), this department, and local health unit partners resulted in the PHS 10th version of
the international classification of diseases (ICD-10). For more relevant and useful information, the data
obtained from the source was compiled, evaluated, and presented as tables and graphs.

2.1.1. Missing data

Caraga region was established in 1995, and the inaugural value was used to replace missing data
from 1990 to 1994. A significant number of missing values were found in regional data. There is insufficient
mortality data from 2000 to 2019. Missing data were filled up the average values from preceding and
succeeding years [10].

2.2. Computation of morbidity and mortality rates

The mortality rates of typhoid fever in the Philippines were calculated based on age groups (babies
under the age of one, 1-4 years old, 5-9 years old, 10-14 years old, 15-19 years old, 20-24 years old, 25-29
years old, 30-34 years old, 35-39 years old, 40-44 years old, 45-49 years old, 50-54 years old, 55-59 years
old, 60-64 years old, 65-69 years old, 70 and over). Meanwhile, from 1960 to 2019, morbidity and mortality
rates by 100,000 were calculated in various regions (National Capital Region, Cordillera administrative
region (CAR), Region I, Region Il, Region Ill, Region IV-A, MIMAROPA, Region V, Region VI, Region
VII, Region VIII, Region IX, Region X, Region XI, Region XII, Region XlII, and Bangsamoro Autonomous
Region in Muslim Mindanao (BARMM)).

2.3. Data analysis

In this study, the mortality and morbidity rates of typhoid fever were analyzed to discover trends of
change for each year, age group, sex, and area. The Microsoft Excel software tool became used for all data
analysis. To better convey the study's result, the researchers used line graphs and cluster bar charts. Line
graphs were used to depict sex-specific mortality trends and total morbidity death rates from 1960 to 2019,
while bar graphs were used to highlight age-specific mortality trends.
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3. RESULTS AND DISCUSSION
3.1. Overall mortality rates for typhoid fever in the Philippines from 1960 to 2019

From 2000-2013 there is no available data for typhoid fever mortality, according to PHS. The graph
in Figure 1 shows that there is volatility. Nevertheless, typhoid fever's mortality rate in the Philippines has
steadily decreased over the decades, which is an advantageous thing.

The graph shows the mortality rate from 1960 to 2019. On the other hand, some data of mortality is
not given. Sudden drop of trend indicates no data, or the data is missing. It reveals the efforts made by the
DOH, such as their development of food and water-borne diseases and intensification of the program on food
handlers and water quality surveillance to prevent outbreaks of water and sanitation-related diseases. Based
on the findings of the previous studies, the most likely explanation for the sharp peak in increased mortality
rates in 1970 simultaneously was when the challenging decade began, such as nature inflicted floods,
typhoons, earthquakes, and volcanic eruptions since the Philippines is a disaster-prone country. This could
lead to water supply disruptions, water contamination, food, improper sanitation, and congestion in
evacuation centers. As a result, these conditions may show infectious disease transmission. Like typhoon
Yolanda in 2013, it threatened the Philippines with disease outbreaks like typhoid, dengue, and malaria [11].
Other findings of these studies, 1970 was the most challenging year in the seventieth, and there were many
events to remind Filipino people [12]. One of the deadliest typhoon landfalls in the Philippines sustained
winds of 130 mph [13]. Thus, these calamities explained the sudden increasing mortality in the year 1970.
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Figure 1. Typhoid fever mortality rate trend in the Philippines year 1960-2019

3.2. Sex-specific mortality rates

Figure 2, males lead to most typhoid fever cases in this study. The results show that men are more
prone to typhoid fever than female are. Table 1 reveals that males and females have significantly different
typhoid fever fatality rates. According to PHS, there is no available or missing data for the sex-specific death
rate trend from 2000 to 2019. To determine if there is a significant difference in typhoid fever mortality rates
between males and females in the Philippines, a two-independent sample t-test was performed. Table 1
demonstrates that the p-value is greater than 0.005. Thus, in the Philippines, there is a considerable disparity
in typhoid mortality rates between male and female. Several variables, mostly poor income, may be impacted
by this. The severe condition was more common in males, according to the studies, and all cases of intestinal
perforation were in males. Previous study has found that disease incidence varies by geographic regions and
is more prevalent in females [14], [15]. According to EB data from 2016, there were slightly more males than
females having food and waterborne diseases (FWBDs) (cholera, typhoid, Hepa A, rotavirus, and paralytic
shellfish poisoning) [16].

Based on other studies, this is made possible by the existence of numerous factors, like cultural
differences, that may be attributed to biological differences between the sexes [17], [18]. Their conclusions
would have been the same despite cultural differences in how males and females respond to their diseases.
This is because cultural factors might influence clinical symptoms in every patient [19].
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Figure 2. Typhoid fever sex-specific mortality rate trends year 1960-2019

T- Statistic (t- 1.613), degree of freedom (df- 118), significance probability values from a t-test (sig.<0.006).

3.3. Age-specific typhoid fever mortality rates

Figure 3 shows the average mortality rate per 100,000 population from typhoid fever for each age
group based on the graph; according to the graph, older individuals aged 70 and older have the highest
mortality rate, while children 1-4 have the lowest mortality rate, according to PHS. 70 and over, the elderly
led the highest mortality rates from typhoid fever in six decades. Based on other studies, particularly prone
were children [20]. In areas with malnutrition and co-infection with other infectious diseases [21]. Age, seX,
and chronic infection have all been connected to severe or deadly typhoid fever [14], [22]-[25]. Furthermore,
typhoid may present with nonspecific clinical symptoms such as syndromic sepsis, pneumonia, diarrhea, or a
viral disease in very young children (under 5 years old). It is possible that it will be misdiagnosed as clinical
typhoid fever [26].

In this study, the age group 70 and up was more affected (Figure 3) a bar graph is used to show the
typhoid mortality rate according to age bracket from 1960 to 2019. In similar studies, all mortality cases were
adults with encephalopathy and hemodynamic shock, previously recognized as indicators of especially severe
disease [27], [28]. However, based on the raw data, children had a high number of documented deaths.
According to the DOH, the most recorded cases of typhoid, cholera, and paralytic shellfish poisoning were
among children aged 5 to 14 [29].
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Figure 3. Typhoid fever average mortality rate per age group
3.4. Typhoid fever region-specific morbidity and mortality rates

Typhoid fever was formerly one of the most severe infectious diseases in the Philippines, causing
significant mortality and morbidity. Because of the inadequate coverage of pure drinking water supply in
rural regions, typhoid fever, as in other countries, can be a significant indication of the development of a
society's socioeconomic status. Figure 4 shows that Region | has the highest typhoid fever mortality rate in
this study, while the Autonomous Region of Muslim Mindanao (ARMM) has the lowest, even though no
data is provided for Region IVB (MIMAROPA). The highest average morbidity rate is CAR, while the
lowest is Region IVB (MIMAROPA). According to studies, typhoid fever is one of the most frequent
epidemics in the CAR. This region contains the provinces of Abra, Apayao, Benguet, Ifugao, Kalinga,
Mountain Province, as well as Baguio in North Central Luzon, the Philippines. The disease's frequency
among CAR patients has risen over times [30]. It suggests that typhoid fever is endemic in Bohol, as it is in
Metro Manila and other surrounding metropolitan or semiurban towns [31], [32].

A two-independent sample t-test was used to determine if there is a significant difference in the
mortality rate of typhoid fever between males and females in the Philippines. Table 2 indicates that the
p-value is less than alpha 0.05. As a result, there is ample of evidence indicating a significant variation in
mortality and morbidity rates within the Philippines regions. One of the reasons for the high morbidity rate
for typhoid fever in the CAR region might be environmental or biological variables, such as intensive mining
operations, which could lead to a lack of water supply or water pollution.
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Figure 4. Typhoid fever average mortality rates per region

T- Statistic (t- 6.307), degree of freedom (df- 32), significance probability values from a t-test
(sig.<0.000). The p-value is smaller than alpha 0.05, according to the results. As a result, there is adequate
evidence indicating there is a considerable variance in morbidity and death rates among the Philippines'
regions. Based on other studies, The most prevalent method of disease transmission is consuming
contaminated food and water [33], [34]. Although 50% of typhoid fever outbreaks were associated with
contaminated water [35]. Contaminated water with S. Typhi is a disease with lower organism concentrations
than contaminated foods [36]. Based on other studies, significant risk factors for typhoid fever were floods,
lack of a toilet in the home, and not using soap for handwashing. Typhoid was not substantially related to
eating food from street vendors in terms of eating habits, but it was strongly connected with drinking cold
drinks, using ice, and sharing food from the same plate [33].

Adequate water and sanitation are a safe, effective, and cost-efficient strategy to help decrease
typhoid fever [35]. Despite the fact that multiple intervention strategies were discussed, the types of
interventions that were implemented were broadly classified into five broad categories: i) improving WASH
facilities (WASH is an abbreviation that stands for water, access, sanitation, and hygiene), which essentially
eradicate water-borne disease, ii) further efforts to enhance drinking water quality, iii) increased health
education, iv) policy and treatment guidelines revision, and v) typhoid vaccine [36]. These are reflected in
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some of the policies of the government for human health (Table 3). However, according to the Philippines
DOH, there have been numerous cases of typhoid fever, with the number of cases reaching over 15,000 in
2023, a significant increase from 2021. This occurred because of the typhi bacteria entering water used for
drinking or washing food, particularly in slum areas where handwashing is less common, and water is
contaminated with sewage. Even though the Philippines has laws in place that are related to human health,
many people, especially those who live in slums, choose to ignore the government's efforts to enforce them.
The government's attempts to promote discipline in the populace and strictly enforce the law are the only
ways that the cases of typhoid fever will be resolved.

Table 3. Some of the policies in the Philippines for human health
MANDATE
Title Year issued

Sanitation code of the Philippines 1975 PD No. 856
Intensifying the program on food handlers and water quality surveillance 1996 DOH DC No. 110
to curb outbreaks of water and sanitation related diseases
Creation of the food and water-borne disease prevention and control 1997 DOH AO No. 29-A
program
Issuance of the Philippines National Standards for drinking water 2007 AO No. 0012
Food safety act to strengthen the food safety regulatory system in the 2012 RA 10611
country to protect consumer health and facilitate market access of local
foods and food product

*Note: the same exact words of the law are provided

*Source: www.doh.gov.ph

4. CONCLUSION

The data acquired demonstrate that the Philippines' typhoid fever death rates gradually declined
between 1960 and 2019. Men tend to die more frequently than women do each year, according to the sex-
specific mortality rate. The age-specific mortality rates demonstrate the direct age correlation of death rates
across all age groups. The typical age group affected by this viral infection was those in their 70 s and older.
Since 2021, however, there had been a significant increase in typhoid fever infections, particularly in
communities with poor handwashing habits and sewage-tainted water. Human health laws are present in the
Philippines, but despite efforts by the government to enforce them, many citizens, particularly those who
living in slums, opt to disregard them. The incidence of typhoid fever can only be decreased if the
government works to instill discipline in the public and strictly enforce the law.

ACKNOWLEDGEMENTS

The authors would like to acknowledge the financial support of the Department of Science and
Technology-Accelerated Science and Technology Human Resource Development Program (DOST-
ASTHRDP), as well as the Climate Change Laboratory, Premier Research Institute of Science and
Mathematics (PRISM), and Mindanao State University-lligan Institute of Technology. Furthermore, the
DOH and the PHS were used as data sources.

REFERENCES

[1] C. M. Parry, T. T. Hien, G. Dougan, N. J. White, and J. J. Farrar, “Typhoid fever,” New England Journal of Medicine, vol. 347,
no. 22, pp. 1770-1782, Nov. 2002, doi: 10.1056/NEJMra020201.

[2] J. A. Crump, M. Sjélund-Karlsson, M. A. Gordon, and C. M. Parry, “Epidemiology, clinical presentation, laboratory diagnosis,
antimicrobial resistance, and antimicrobial management of invasive salmonella infections,” Clinical Microbiology Reviews,
vol. 28, no. 4, pp. 901-937, Oct. 2015, doi: 10.1128/CMR.00002-15.

[3] J. Wain, R. S. Hendriksen, M. L. Mikoleit, K. H. Keddy, and R. L. Ochiai, “Typhoid fever,” Lancet (London, England), vol. 385,
no. 9973, pp. 1136-1145, Mar. 2015, doi: 10.1016/S0140-6736(13)62708-7.

[4]  “The World Health report 1996--fighting disease, fostering development,” World Health Forum, vol. 18, no. 1, pp. 1-8, 1997.

[5] B. Ivanoff, M. M. Levine, and P. H. Lambert, “Vaccination against typhoid fever: present status,” Bulletin of the World Health
Organization, vol. 72, no. 6, pp. 957-971, 1994.

[6] C.Ja, L. Sp,and M. Ed, “The global burden of typhoid fever,” Bulletin of the World Health Organization, vol. 82, no. 5, May 2004.

[71  World Health Organization, “Typhoid vaccines: WHO position paper, March 2018-recommendations,” Vaccine, vol. 37, no. 2,
pp. 214-216, Jan. 2019, doi: 10.1016/j.vaccine.2018.04.022.

[8] R. B. Hornick and S. Greisman, “On the pathogenesis of typhoid fever,” Archives of Internal Medicine, vol. 138, no. 3,
pp. 357-359, Mar. 1978, doi: 10.1001/archinte.1978.03630270011007.

[91 R. W. Ryder and P. A. Blake, “Typhoid fever in the United States, 1975 and 1976,” Journal of Infectious Diseases, vol. 139,
no. 1, pp. 124-126, Jan. 1979, doi: 10.1093/infdis/139.1.124.

[10] J. M. Engels and P. Dichr, “Imputation of missing longitudinal data: a comparison of methods,” Journal of Clinical
Epidemiology, vol. 56, no. 10, pp. 968-976, Oct. 2003, doi: 10.1016/S0895-4356(03)00170-7.

Int J Public Health Sci, Vol. 13, No. 1, March 2024: 455-462



Int J Public Health Sci ISSN: 2252-8806 a 461

[11] D. MacKenzie, “Aftermath of a typhoon,” New Scientist, vol. 220, no. 2943, pp. 6-7, Nov. 2013, doi: 10.1016/S0262-
4079(13)62663-9.

[12] R. O. Tilman, “The Philippines in 1970: a difficult decade begins,” Asian Survey, vol. 11, no. 2, pp. 139-148, Feb. 1971, doi:
10.2307/2642713.

[13] A. V. De Viana, “The Philippines’ typhoon alley: Te historic bagyos of the Philippines and their impact,” International Journal
on Social Innovation and Research, vol. 7, no. 1, 2016.

[14] T. Butler, A. Islam, L. Kabir, and P. K. Jones, “Patterns of morbidity and mortality in typhoid fever dependent on age and gender:
review of 552 hospitalized patients with diarrhea,” Reviews of Infectious Diseases, vol. 13, no. 1, pp. 85-90, 1991, doi:
10.1093/clinids/13.1.85.

[15] M. Khan, C. Connolly, A. W. Sturm, and Y. M. Coovadia, “Influence of sex on clinical features, laboratory findings, and
complications of typhoid fever,” The American Journal of Tropical Medicine and Hygiene, vol. 61, no. 1, pp. 41-46, Jul. 1999,
doi: 10.4269/ajtmh.1999.61.41.

[16] V. Molina et al., “Water, sanitation and hygiene practices in the Philippines: meeting national and global targets at the local
level,” Journal of Environmental Science and Management, vol. 24, no. 1, Jul. 2021, doi: 10.47125/jesam/2021_1/01.

[17] N. Prasad et al., “Epidemiology and risk factors for typhoid fever in Central Division, Fiji, 2014-2017: A case-control study,”
PLOS Neglected Tropical Diseases, vol. 12, no. 6, Jun. 2018, doi: 10.1371/journal.pntd.0006571.

[18] S. N. Khosla, A. Anand, U. Singh, and A. Khosla, “Haematological profile in typhoid fever,” Tropical Doctor, vol. 25, no. 4,
pp. 156-158, Oct. 1995, doi: 10.1177/004947559502500404.

[19] A. Kleinman, L. Eisenberg, and B. Good, “Culture, illness, and care: clinical lessons from anthropologic and cross-cultural
research,” Annals of Internal Medicine, vol. 88, no. 2, pp. 251-258, Feb. 1978, doi: 10.7326/0003-4819-88-2-251.

[20] A. Sinha et al., “Typhoid fever in children aged less than 5 years,” Lancet (London, England), vol. 354, no. 9180, pp. 734-737,
Aug. 1999, doi: 10.1016/S0140-6736(98)09001-1.

[21] O. O. Odikamnoro et al., “Incidence of malaria/typhoid co-infection among adult population in unwana community, afikpo north
local government area, Ebonyi State, Southeastern Nigeria,” African Journal of Infectious Diseases, vol. 12, no. 1, pp. 33-38,
2018, doi: 10.21010/ajid.v12i1.6.

[22] T. Butler, J. Knight, S. K. Nath, P. Speelman, S. K. Roy, and M. A. K. Azad, “Typhoid fever complicated by intestinal
perforation: A persisting fatal disease requiring surgical management,” Reviews of Infectious Diseases, vol. 7, no. 2, pp. 244-256,
Mar. 1985, doi: 10.1093/clinids/7.2.244.

[23] Z. A. Bhutta, “Impact of age and drug resistance on mortality in typhoid fever,” Archives of Disease in Childhood, vol. 75, no. 3,
pp. 214-217, Sep. 1996, doi: 10.1136/adc.75.3.214.

[24] B. M. Stuart and R. L. Pullen, “Typhoid; clinical analysis of 360 cases,” Archives of Internal Medicine (Chicago, Ill.: 1908), vol.
78, no. 6, pp. 629-661, Dec. 1946, doi: 10.1001/archinte.1946.00220060002001.

[25] M. Walia, R. Gaind, R. Mehta, P. Paul, P. Aggarwal, and M. Kalaivani, “Current perspectives of enteric fever: a hospital-based
study from India,” Annals of Tropical Paediatrics, vol. 25, no. 3, pp. 161-174, Sep. 2005, doi: 10.1179/146532805X58085.

[26] W. T. Mahle and M. M. Levine, “Salmonella typhi infection in children younger than five years of age,” The Pediatric Infectious
Disease Journal, vol. 12, no. 8, pp. 627-631, Aug. 1993, doi: 10.1097/00006454-199308000-00001.

[27] S. L. Hoffman et al., “Reduction of mortality in chloramphenicol-treated severe typhoid fever by high-dose dexamethasone,” The
New England Journal of Medicine, vol. 310, no. 2, pp. 82-88, Jan. 1984, doi: 10.1056/NEJM198401123100203.

[28] N. H. Punjabi et al., “Treatment of severe typhoid fever in children with high dose dexamethasone,” The Pediatric Infectious
Disease Journal, vol. 7, no. 8, pp. 598-600, Aug. 1988, doi: 10.1097/00006454-198808000-00002.

[29] O. R. Cawiding, G. M. R. Natividad, C. V. Bato, and R. C. Addawe, “Forecasting typhoid fever incidence in the Cordillera
administrative region in the Philippines using seasonal ARIMA models,” AIP Conference Proceedings, vol. 1905, no. 1, Nov.
2017, doi: 10.1063/1.5012231.

[30] M. Saniel, “Initial therapy for typhoid fever during the outbreak of multi-resistant typhoidal salmonellosis in Metro Manila,”
Philippine Journal of Internal Medicine, vol. 31, no. 6, pp. 285-289, Nov. 1993.

[31] F.J. Siddiqui, S. R. Haider, and Z. A. Bhutta, “Risk factors for typhoid fever in children in squatter settlements of Karachi: A nested
case-control study,” Journal of Infection and Public Health, vol. 1, no. 2, pp. 113-120, 2008, doi: 10.1016/j.jiph.2008.10.003.

[32] S.P. Luby et al., “Risk factors for typhoid fever in an endemic setting, Karachi, Pakistan,” Epidemiology and Infection, vol. 120,
no. 2, pp. 129-138, Mar. 1998, doi: 10.1017/50950268897008558.

[33] J. R. Glynn and D. J. Bradley, “The relationship between infecting dose and severity of disease in reported outbreaks of
salmonella infections,” Epidemiology and Infection, vol. 109, no. 3, pp. 371-388, Dec. 1992, doi: 10.1017/S0950268800050366.

[34] G. R. Naylor, “Incubation period and other features of food-borne and water-borne outbreaks of typhoid fever in relation to
pathogenesis and genetics of resistance,” Lancet (London, England), vol. 1, no. 8329, pp. 864-866, Apr. 1983, doi:
10.1016/s0140-6736(83)91395-8.

[35] P.A. Clark, C. A. Pinedo, M. Fadus, and S. Capuzzi, “Slow-sand water filter: Design, implementation, accessibility and sustainability
in developing countries,” Medical Science Monitor, vol. 18, no. 7, pp. RA105-RA117, Jun. 2012, doi: 10.12659/MSM.883200.

[36] G. D. Appiah et al., “Typhoid outbreaks, 1989—2018: implications for prevention and control,” The American Journal of Tropical
Medicine and Hygiene, vol. 102, no. 6, pp. 1296-1305, Mar. 2020, doi: 10.4269/ajtmh.19-0624.

BIOGRAPHIES OF AUTHORS

Nihaya Gundul Sambawa RIEEC jsa graduate student from Mindanao State University-
Iligan Institute of technology, she received her bachelor's degree in biology in January 2020.
She is pursuing a Master of Science in Biology at the same University (MSU-IIT), lligan City,
Philippines, and a Department of Science and Technology- Accelerated Science and
Technology Human Resources Development Program (DOST-ASTHRDP) scholar. Currently
working on BigData research in Public Health. She can be contacted at email:
nihaya.sambawa@g.msuiit.edu.ph; nihayasambawa06@gmail.com

Epidemiology of typhoid fever in the Philippines during the last six decades ... (Nihaya G. Sambawa)


mailto:nihaya.sambawa@g.msuiit.edu.ph
http://orcid.org/0009-0006-1181-6787

462

ISSN: 2252-8806

Rosnia D. Mangotara B Cisa graduate student from Mindanao State University-
lligan Institute of Technology taking up Master of Science in Biology, and a Department of
Science and Technology- Accelerated Science and Technology Human Resource Development
Program (DOST-ASTHRDP) scholar. Her research interests include data mining and
epidemiological research. She is currently working on research about Public Health. She can
be contacted at email: rosnia.mangotara@g.msuiit.edu.ph.

Arafat Mauga Balt g Cisa graduate student taking up a Master of Science in
Biology at Mindanao State University - Iligan Institute of Technology. He is currently working
on his master's thesis relevant to public health. In addition, he is also conducting an
epidemiology study about hypertensive diseases in the Philippines. He can be contacted at
email: arafat.balt@g.msuiit.edu.ph.

Chin-Chin J. Demayo BIEd ©Cjsa graduate student from Mindanao State University-
lligan Institute of Technology, taking up Doctor of Philosophy in Biology, and a Department
of Science and Technology-Accelerated Science and Technology Human Resource
Development Program (DOST-ASTHRDP) scholar. She can be contacted at email:
chinitademayo@gmail.com.

Cesar G. Demayo RIEdCisa professor at Mindanao State University — Iligan Institute of
Technology, having a Ph.D. in Entomology and a Ph.D. in Genetics from the University of the
Philippines — Los Banos. He is the President of the Philippine Society for the Study of Nature
Inc and of the Philippine Society for the Advancement of Genetics, a senior member of the
International Association of Computer Science and Information Technology (IACSIT) and
Asia-Pacific Chemical, Biological, Environmental Engineering Society (APCBEES), a Board
Member of Philippine Association of Entomologists Inc. His awards and honors include the
2010 Professional Chair Holder, Best Poster Award, Achievement Awards, Best Paper Award,
and Outstanding Young Scientist in Genetics and Entomology As a researcher, his skills, and
expertise encompass computational biology, entomology, ethnomedicine, genetics,
phylogenetic analysis, systematics, morphometrics, functional morphology, ecology and
evolution, and biodiversity. He can be contacted at email: cgdemayo@gmail.com;
cesar.demayo@g.msuiit.edu.ph.

Int J Public Health Sci, Vol. 13, No. 1, March 2024: 455-462


mailto:rosnia.mangotara@g.msuiit.edu.ph
mailto:arafat.balt@g.msuiit.edu.ph
mailto:chinitademayo@gmail.com
mailto:chinitademayo@gmail.com
http://orcid.org/0009-0001-1020-5275
http://orcid.org/0009-0002-3411-7883
http://orcid.org/0000-0003-0152-9689
https://scholar.google.com/citations?hl=en&user=yOISiqYAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=58210833800
http://orcid.org/0000-0003-1646-825X
https://scholar.google.com/citations?user=CCS0obMAAAAJ&hl=en&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=36477124400

