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ABSTRACT 
 

Divergent Trends in Lung Cancer Incidence by 

Histological Subtype in the Philippines, 2003-2012: 

A Population-Based Study 

 

Background 

Lung cancer (LC) is the leading cause of cancer incidence among 

men and the third most frequent cancer among women in the Philippines. 

LC incidence rates, overall and by histological subtype, vary substantially 

by gender and smoking status. This study aimed to analyze the time trends 

in LC incidence in the Philippines over a 10-year period. There is no 

published report regarding trends of LC incidence by histological subtype 

in the Philippines. Herein, we provide a model based estimate of LC cases 

by histological subtype from the year 2003-2012. 

Methods 

Data for calculating LC incidence rates from 2003-2012 were 

obtained from the Department of Health-Rizal Population-Based Cancer 

Registry. All the LC cases were registered according to the International 

Classification of Diseases for Oncology, Third Edition (ICD-O-3). SAS 

statistical software version 9.4 was used for descriptive analysis. The 

Annual Percentage Change (APC) and 95% Confidence Intervals (CI) in 

LC incidence by histological subtype, time-period, gender, and, 



 

iv  

 

geographical location, incidence rates per 100,000 populations were 

computed using óJoinpointô regression analysis. The Philippines 

population used to calculate the Age Standardized Rates (ASR) of LC 

incidence was obtained from the Philippines Statistics Authority (PSA) 

and each annual population from 2003 ï 2012 was estimated using the 

log-linear function. The World Health Organization standard population 

(WHO 2000-2025) was used for international comparison, and the 2005 

Philippines Mid-population for domestic comparison. 

Results 

LC incidence shows decreasing average annual rates in the past 10 

years: overall (22.15 per 100,000), men (35.72 per 100,000) and women 

(12.09 per 100,000). Among specified subtypes, Adenocarcinoma (ADC) 

contributes the highest rate (2.23 per 100,000), followed by Squamous 

Cell Carcinoma (SQCC) (1.31 per 100,000). Incidence trends vary 

according to gender. In men, incidence trends continually decreased in 

2009 (APC: -3.82, 95% CI: -13.60; 7.10). However, women incidence 

trend increased in 2005 and then significantly fluctuated downward 

thereafter (APC: -4.47, 95% CI: -6.00; -2.90. Most of the histological 

subtype decreased in both sexes, but the highest increase in incidence 

trend among men was observed in Small Cell Carcinoma (SCC) in 2008 

(APC: 8.54, 95% CI: -14.30; 17.50). While in women, the incidence trends 
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was observed highest in SQCC in 2010 (APC: 35.47, 95% CI: -36.90; 

40.50) and ADC in 2009 (APC: 5.94, 95% CI: -27.30; 24.30). In 2007, 

Carcinoma, not otherwise specified has the highest number of cases 

among unspecified subtype but decreased by half folds in 2012. In contrast, 

Malignant Neoplasm, not otherwise specified showed an almost double 

increase in proportion of cases. Among cities/ municipalities, the highest 

incidence rates were observed in Antipolo (20.0), and Mandaluyong (17.5).  

Conclusion 

This study revealed a divergent LC trends which were generally 

decreasing. However, certain histological subtype increased across years, 

SCC in men and SQCC in women. Also, ADC in women increased. From 

the study period, there were higher numbers of cases in unspecified 

subtypes. LC remains an important public health issue in the Philippines. 

The implementation of the National Tobacco Control Policy should be 

prioritized in preventing smoking initiation and promoting smoking 

cessation. Also, further studies are needed on LC histological subtype risk 

factors to explain its incidence trend. 

Keywords  

Lung Neoplasms, Lung Cancer Histological Subtype, Small Cell Lung 

Carcinoma, Non-small Cell Lung Carcinoma, Population Register 
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1.0. Introduction  
 

1.1   Background of the Study  
 

1.1.1 Lung Cancer Epidemiology, Etiology, and Classification: 

An Overview 
 

Lung cancer is one of the most common malignancies around 1.8 

million new cases in 2012 (12.9% from a total world population of cancer 

cases) and considered to be the most numerous in terms of cancer 

mortality cases in the past decades, which were responsible for about one 

cancer death in ýve (1.59 million deaths, 19.4% from the total world 

population of cancer deaths) 
[1]

. During the early stage of this cancer, there 

were no specific clinical symptoms and in which patients were commonly 

determined the signs and symptoms on its advanced stages. Thus, it leads 

to the common increasing pattern of lung cancer death rates. The growing 

older population is also an uncontrollable risk factor for lung cancer 

incidence, especially those at 60 years and above 
[2]

.  

The incidence of lung cancer was considered highest in men 

population, and it occurred on around 16.5% of the total world population 

of cancer cases (1.1 million cases). It was also increasing in incidence 

trends among Southern European nations, and Central Eastern and North 

American nations. In contrast, it has decreasing rates among West and 
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Central African nations (age-standardized rates 2.8 and 3.1 per 100,000, 

respectively). It was also the most dominant cause of death among men, 

(22.5 ASR, per 100,000). In general, the cases of lung cancer were lower 

to womenôs population compared to menôs population. In women, the 

incidence of it was the fourth most numerous, around 8.5% from the total 

world female population of cancer cases (513,000 incidence cases) and the 

second cause of mortality around 12.8% from the total world female 

population of cancer cases (427,000 death cases). The highest incidence 

rate of womenôs lung cancer was observed in North American Regions 

(2
nd

 most common in womenôs cancer rates), but the lowest incidence rates 

in Central African Regions (15
th
 most common in womenôs cancer rates) 

[3]
.  

The myriad risks for lung cancer were most commonly associated 

with different factors: tobacco used, cigarette smoking, and exposure to it 

as secondhand smoker; environmental factors like ambient air pollution 

and other environmental exposures; occupational exposures to 

carcinogenic materials; lifestyle including diet and nutrition; and also 

genetic factors. The risk factors of lung cancer differ according to 

geographical region, gender, race and ethnicity, genetic susceptibility, and 

also their synergistic interactions 
[4]

.  
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In terms of lung cancer histologic subtype, it plays a crucial part in 

the medical practice and treatment of the patients. By determining the 

histologic classification of lung cancer, we can recommend a specific 

treatment program, as well as easier and accurate to identify the prognosis 

of a certain cancer subtype. Looking at the rates of lung cancer by 

histologic subtypes in international trends, the rates of adenocarcinoma 

were continually increasing compared to other cancer subtypes, squamous 

cell carcinoma, and small cell carcinoma 
[5]

. Divergent trends in lung 

cancer and by histologic subtypes reflect the use of tobacco and 

consumption rate of smoking in a particular country. Also further 

investigations are needed to identify the underlying causes of varying 

incidence trends of lung cancer histological subtypes. 

1.1.2. History of the Department of Health- Rizal Cancer  

Registry  

The first nationwide population-based cancer registry in the 

Philippines located at Pasig Boulevard, Pasig City, 1800, PH, named as 

the Department of Health- Rizal Cancer Registry (DOH-RCR), and was 

established in the year 1974 as movement of the Community Cancer 

Control Programme of Rizal Province. The survey area of the DOH-RCR 

was still the original land territory of Rizal Province before 1975. In which 
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the old municipalities of Rizal Province was comprises of twenty-six 

municipal districts and the other twelve areas which was now part of the 

National Capital Region (NCR), overall the combined cover territorial area 

were 1,343 sq. kms. From 1980 onwards, cancer registration employs an 

active method of cancer surveillance. Census projected a population of 

2.72 million individuals, but on 1985, the estimated projected cover 

population where up to 3.5 million individuals already. The sources of 

data were accumulated from the 172 largest public and private hospitals 

and death certificates coming from 26 offices of the Directory of Civil 

Registrars. The institution head is a general surgeon, who has a task to 

manage the research assistants who have been trained for research and 

development to work jointly with the Department of Health (DOH) and 

Philippine Cancer Society (PCS), and some personnelôs working to input 

the raw data to the electronic-based system. The cancer registry used a 

population based registry form comprising twenty three items and death 

certificate form with eleven items to gather survey data to respondents. 

From 1984, they began to collaborate with the Philippine Cancer 

Society-Manila Cancer Registry (PCS-MCR), with a covered area of four 

cities in Metropolitan Manila. The DOH-RCR employs CanReg4 software 

for inputting the raw data to the computer and then after combined the 

reports to the PCS-MCR. The cancer registry also collaborates with the 
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International Agency for Research on Cancer (IARC), Lyon, France, to 

provide retrospective data collection. The IARC analyzed and published 

the data collected of DOH-RCR in the óCancer Incidence in Five 

Continentsô (CI5 Plus) series.  In partnership with the German Cancer 

Research Center, the DOH-RCR has also published a relative survival data 

for adult population related to cancer on breast, lung, colorectal, cervical, 

ovarian, liver, gastric, thyroid, and leukaemia (cohort 1993ï2002) and for 

childhood population related to leukaemia and lymphoma (cohort 1996ï

2005). Incidence data maps have been generated with teamwork to the 

Finnish Cancer Registry. There are also serial publications that includes 

the cancer registry data, that was incidence monograph that has been 

published in óCancer in the Philippines Vol. IV Part 1 ï Cancer Incidence 

1998-2002ô and the other newly version that has been published in Cancer 

in the Philippines Vol. V Part 1 ï Cancer Incidence 2003-2007. The most 

updated calculation of national cancer incidence and mortality estimates 

was published in ó2015 Philippine Cancer Facts and Estimates.ô  
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Figure 1. Map Showing the Location of DOH-RCR Area in the 

Philippines 
[6]

. 

 

1.1.3. Dimensions of Data Quality in DOH-DCR  

      The DOH-RCR ensures the quality of data as they already 

published different studies in the International Agency for Research on 

Cancer and the International Association of Cancer Registries - Cancer 

Incidence in Five Continents (IARC- CI5) (https://ci5.iarc.fr/), where the 

https://ci5.iarc.fr/
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data quality indices was also showed. In the CI5 vol. X, from 2003-2007, 

in men, there are around 15,722 total number of cases by which 67.6% 

where Morphologically Verified (MV), and 9.8% where taken in Death 

Certificates Only (DCO), and in women, there was around 21,818 total 

number of cases, by which 79.0% where MV and 6.9% where taken in 

DCO 
[7]

. From the total lung cancer data quality indices in these given 

years, in men, there were around 3,189 cases by which 51.4% where MV 

and 10.5% where taken in DCO, and in women, there were around 1,308 

cases, by which 53.5% where MV and 8.9% where taken in DCO 
[8]

. In the 

CI5 vol. XI, from 2008-2012, in male, there are around 16,320 total 

number of cases by which 83.9% where Morphologically Verified (MV), 

and 5.2% where taken in Death Certificates Only (DCO), and in women, 

there was around 23,298 total number of cases, by which 83.3% where 

MV and 4.0% where taken in DCO 
[9]

. From the total lung cancer data 

quality indices in these given years, in men, there were around 2,983 cases 

by which 76.8% where MV and 6.9% where taken in DCO, and in women, 

there were around 1,354 cases, by which 73.4% where MV and 5.8% 

where taken in DCO 
[10]

. Other percentage for the data quality indices was 

not accounted for.  

 The same with some other challenges facing by cancer registries in 

low-middle-income countries, one of the leading problem of the 
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DOH-RCR is the high percentage of registration are from DCO, only a 

half percentage were accounted for histologically verified cases. Also, 

there was high number of cases with no traces of hospital records, 

especially those that died in their own home. As an effect of high 

percentage of DCO, there would be an inaccurate data which most likely 

caused uncertainty of diagnosis or cancer subtypes that might not 

classified properly. Because of these circumstances, the initial effort of the 

cancer registry to improve their cancer registration was to trace back some 

DCO notifications in some covered hospitals and permanent residence 

area of the cancer patients. Also they reach out the identified relatives of 

the home died patients to confirm the cases. As a result, from 2003-2012, 

there was improvement in the percentage of MV cases, in which it 

increased across years. However, high percentage of unclassified subtypes 

was still one of the challenges of the cancer registry 
[11]

. 

1.2.  Review of the Related Literature 

1.2.1. Lung Cancer Statistics in Philippines 

According to World Health Organization (WHO), lung cancer in 

the Philippines contributes around 12.2% (17,255 cases) from the total 

cancer incidence portion, which was also the second leading cancer in the 

country as of 2018, after breast around 17.6% (24,798 cases) and before 
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colorectum around 11.1% (15,680 cases), liver around 6.8% (9,628 cases), 

and prostate around 5.2% (7,290 cases). However, in an ASR-basis 

according to gender it shows different result. Where in men, it is the most 

common cancer type (ASR 33.1 per 100,000). While in women is the 

second leading cancer type (11.5 per 100,000), after breast (52.4 per 

100,000). In terms of mortality proportion in the country, lung cancer 

becomes the most common among the other cancer types, around 17.9% 

(15,454 cases) from the disease specific rate, followed by liver cancer 

around 11.0% (9,485 cases) and breast cancer around 9.3% (8,057 cases). 

Also age-adjusted mortality rate shows the same result where lung cancer 

was the most common cause of cancer death (ASR 19.2 per 100,000), 

followed by breast  cancer (ASR 17.5 per 100,000) and prostate cancer 

(ASR 12.6 per 100,000) 
[12]

.  

There were identified 8,182 lung cancer incidence cases from year 

1998-2002, covered by PCS-MCR and DOH-RCR, in men (6,012 cases) 

and women (2,170 cases). The CR and ASR among men were 21.9 per 

100,000 and 47.5 per 100,000, and women were 7.7 per 100,000 and 13.7 

per 100,000 
[13]

. From 2003-2007, overall there are 8,900 lung cancer 

incidence cases, in men (6,242 cases) and women (2,658 cases). The CR 

and ASR among men were 20.2 per 100,000 and 42.8 per 100,000, and 

women were 8.3 per 100,000 and 13.7 per 100,000. Although there was an 
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observed decreased in overall lung cancer incidence trends from cohort 

1998-2002 to cohort 2003-2007, the rate for lung cancer in women still 

continued to increase. Also from the monograph of lung cancer in the the 

study conducted at Lung Center of the Philippines with 3,950 lung cancer 

patients, it shows that lung cancer is common to older population, age 60 

and above, especially in men around 40% (1,580 cases) from the total 

number of identified lung cancer patients. However in women, common 

cases were observed among population at age 40 and above, around 25-29% 

(986-1,146 cases) from the total number of identified lung cancer patients 

[14]
. From 2003-2012, there were 6,212 cases of male and 2,659 cases of 

female, recorded at DOH-RCR alone. 

In some other parts of the Philippines, in which The Eduardo 

Aboitiz Foundation - Metro Cebu Cancer Registry (EAF-MCCR) were 

operating for registering identified cancer cases in a 793 sq. km (covered 3 

cities and 8 municipalities) in the southern part of the country. They had 

registered around 1,595 cases of lung cancer from 2003-2007 (1,028 cases 

in male and 568 cases in female). Also, the CR and ASR among male were 

around 20.5 per 100, 000 and 42.3 per 100,000. While in female, the CR 

and ASR were around 11.2 per 100,000 and 19.0 per 100,000 
[15]

. 

In terms of medical management, among the 3,950 identified lung 

cancer patients at Lung Center of the Philippines, most of the patients 
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went through diagnostic and staging procedure at the Lung Center, around 

80.0% (3,160 cases). Because some of the patients are in the advance stage 

of their disease, the common treatment offered were palliative care for 

around 29.3% of patients (1,157 cases), chemotherapy for almost 25.6% of 

patients (1,011 cases), and a supportive care were given to around 25% of 

patients (988 cases). Some patients around 4.0% (157 cases) underwent a 

surgery for the management of their disease 
[14]

.  

The common associated cause for the sudden increase of lung 

cancer incidence and mortality in the Philippines was mostly seen on the 

use of tobacco and smoking behavior on the population. In the country, 

tobacco industry has been described as ñthe strongest tobacco lobby in 

Asia 
[16]
.ò The consumption of cigarette was rampant in the society as it 

reflects to the per capita levels of cigarette consumption among all 

ASEAN countries, in which it is higher than the cigarette per capita 

consumption in Asia Pacific (873 sticks per year) 
[17]

. Around 297 DALYs 

per 100,000 were attributed to lung cancer, but commonly accounted on 

premature death. For tobacco used and smoking, the population 

attributable fraction was around 65%, translated to 192 DALYôs per 

100,000 
[16]

. In the study conducted at the Department of Research and 

Development- Lung Center in the Philippines, where the data used was a 

hospital records from 2000-2008 with a 3,950 lung cancer patients, was 
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observed a high number of alcohol consumption right before the 

occurrence of the disease, around 53% (2,907 cases) from the total number 

of studies patientôs population. The remaining number was identified as 

the non-alcoholic (27.4%, 1,084 cases), and those who denied alcohol 

intake (19.5%, 51 cases). A related study about the association of alcohol 

consumption and lung cancer was gathered (7 prospective researches with 

399,767 participants and 3137 lung cancer cases) and then a pooled 

analysis was conducted from these studies. From which, the result shows 

that there was a higher risk for developing lung cancer disease among 

people who consumed at least 30 gram of alcohol per day, in men (RR: 

1.21; 95% CI: 0.91, 1.61; P for trend = 0.03) and women (RR: 1.16; 95% 

CI: 0.94, 1.43; P for trend = 0.03), compared to those who abstained from 

alcohol consumption 
[18]

. Another risk factor for the occurrence of the 

disease was the presence of pulmonary tuberculosis, in which a chronic 

inflammation due to this may develop into a lung cancer condition. In the 

Lung Center in the Philippines, there are around 28.7% (1,135 cases) from 

the total number of lung cancer patients with pulmonary tuberculosis. 21% 

(825 cases) has a family history of pulmonary tuberculosis. As a proof for 

the association of pulmonary tuberculosis and the risk for lung cancer, 

from the 20,252 study participants of the Korean National Health and 

Nutrition Examination Survey (KNHANES), patients with an old 
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pulmonary tuberculosis has a hazard ratio around 3.24 (95% CI, 1.87 5.62) 

compared to the control group 
[19]

.  

1.2.2. Lung Cancer Statistics in World Regions 

Lung cancer incidence and mortality are growing expeditiously in 

the whole world, around 11.6% (2.093 million new cases) from the total 

world cancer incidence and around 18.4% (1.761 million deaths) from the 

total world cancer mortality, as it was identified by the WHO from the 

year 2018 
[20]

. And also, it was the top cancer with highest incidence 

proportion, followed by breast around 11.6% (2.088 million cases), 

colorectal around 10.2% (1.849 million cases), prostate around 7.1% 

(1.276 million cases), and stomach around 5.7% (1.033 million cases). In 

terms of mortality cases, lung cancer was the leading cancer type among 

all cancer death proportion, followed by colorectal around 9.2% (880 

thousand deaths), stomach around 8.2% (782 thousand deaths), liver 

around 8.2% (781 thousand deaths), and breast around 6.6% (626 

thousand deaths) 
[21]

.  

In Asian regions, incidence and mortality was highest in lung 

cancer compared to other regions, according to Global Cancer Incidence, 

Mortality and Prevalence (GLOBOCAN) 2018, around 58.5% (1.225 

million cases) and 60.7% (1.068 million deaths) from the total Asian 
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regions cancer proportion. In China, the main cause of malignancy and 

mortality was lung cancer 
[22]

. In terms of histological subtype, the most 

numerous case was ADC. Also, there was a signiýcant increased in the 

incidence rates of it, especially in womenôs populations, as it was observed 

in the recent years from 1995-2015 in Sichuan 
[23]

. The association of lung 

cancer and tobacco and cigarette smoking has been evident in large cohort 

researches, in men (90% cause of lung cancer) and women (79% cause of 

lung cancer). The same with mortality cases were it was linked to around 

90% total of death cases 
[24]

. In India, the highest number of lung cancer 

cases was observed to the non-smokers, and also where ADC incidence 

rates was continually increasing across the Indian population
 [25]

. From 

1999-2012, in men population the ASR incidence rate of lung cancer 

decrease around 9.0% in per year, however it continued to increase in 

womenôs population around 1.7% per year. SQCC is the most common 

lung cancer histological subtype in Korean population, but after 2010, 

ADC becomes on the top 
[26]

. In Japan, although lung cancer incidence 

rates leveled off or increased across the population, but the mortality rate 

decreased commonly to men, between 1975 to 2008
 [27]

. From 21,564 

incidences of diagnosed cancer cases in Mongolia, in men around 12.4% 

was lung, and considered third of the highest cancer rate after liver around 

42.7% and stomach around 18.4%. While in womenôs population, lung 
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cancer was not on the top cancer burden 
[28]

.  

According to GLOBOCAN, the second leading region in terms of 

cancer incidence and mortality was the European as of 2018, around 22.4% 

(470 thousand cases) and 22.0% (387 thousand deaths). In Germany, from 

2003-2012, there was an increase of lung cancer incidence and by 

histological subtype in womenôs population (APC= 2.7%), especially 

ADC which is on top (APC = 4.7%). In contrast, menôs cases on lung 

cancer decreased (APC = -1.7%), but slightly increased in ADC as well 

(APC = -1.7%) 
[29]

. In Denmark, occupational risk of lung cancer by 

histological subtype have positive increased in the association, SQCC as 

the highest histological subtype to have an observed increased in risk 

(Observed=O, Expected=E, O 37, O/E = 1.67; 95%CI 1.18-2.31), while 

ADC have the highest increased in relative risk among all the histological 

subtype (O 24, O/E = 3.31; 95%CI 2.12-4.92) 
[30]

. From 1980-2010, 

commonly, the high rates of incidence cases where observed in countries 

with high Human Development Index (HDI) like Russia, in menôs rate was 

around 51.4 (45,599 cases), and womenôs rate was around 6.8 (10,206 

cases), United Kingdom, in menôs rate was around 34.9 (21,845 cases), 

and womenôs rate was around 25.8 (18,537 cases) and Sweden, in menôs 

rate was around 19.4 (1,928 cases), and womenôs rate was around 19.1 

(1963 cases). Among these countries, lung cancer in menôs population was 
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decreasing, in contrast in womenôs population that continually increasing 

in incidence rates 
[31]

.  

North America was the third region with high incidence and 

mortality rates of lung cancer worldwide, from year 2018, around 12.1% 

(252 thousand cases) and 13.3% (283 thousand deaths). From 1998-2002, 

the rates of incidence trend of lung cancer where remained higher to male 

than female, however an observed decrease in incidence rate where 

noticed to male population but different to female population with an 

increasing pattern. Austria have a decreasing incidence trends of lung 

cancer among men population around 78.7 (2,754 cases), however it was 

observably opposite in womenôs population around 39.3 (1,417 cases). 

The same situation in some other North American countries like The 

Netherlands, in male around 131.8 (335 cases) and female around 47.3 

(123 cases), France, in male around 124.8 (1,741 cases) and female around 

22.7 (336 cases), Italy, in male around 129.6 (415 cases) and female 

around 32.9 (107 cases), and Iceland, in male around 76.0 (43 cases) and 

female around 76.0 (45 cases) 
[5]

.  In United States, from cohort 

1950-1965 and cohort 1995 to 2014, the incidence trends of lung cancer in 

population vary according to race and age groups. There was a high 

incidence of lung cancer among white women and Hispanics, an example 

age group was 40 to 44 years, the incidence rate ratio (IRR) fluctuate 
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upward for white women from cohort 1995ï1999 around 0.88 (95% CI, 

0.84 to 0.92) to around 1.17 (95% CI, 1.11 to 1.23) from cohort 2010ï

2014, the same trends to Hispanics from 0.79 (95% CI, 0.67 to 0.92) to 

1.22 (95% CI, 1.04 to 1.44). Another age group was 45 to 49 year, the IRR 

increased from 1950-1965, in whites from 0.81 (95% CI, 0.78 to 0.83) to 

1.13 (95% CI, 1.09 to 1.16), and Hispanics from 0.64 (95% CI, 0.56 to 

0.72) to 1.12 (95% CI, 1.00 to 1.25) 
[32]

. 

In African region, from year 2018, the lung cancer incidence was 

around 1.9% (39 thousand cases) and around 2.1% (37 thousand deaths), 

lesser incidence and mortality rates compared to other regions. From year 

2012, according to GLOBOCAN, the overall incidence rates of Southern 

Africa (ASR around 18.0) and Northern Africa (ASR around 16) was 

higher compared to the combined overall incidence rates of Middle (ASR 

around 3.0), Eastern (ASR around 4.0), and Western Africa (ASR around 

3.0).  Lung cancer incidence rates among men were highest among men 

population in La France Reunion around 32.3 (per 100,000), and female in 

South African Republic around and 11.2 (per 100,000). However, lung 

cancer incidence were lowest among male population in Niger (IR=0.4 per 

100,000) and Tanzania (IR=0.9 per 100,000), and women in Comoros and 

Niger (IR=0.0 per 100,000) 
[33]

. Some associated common risk factors for 

the sudden increase of lung cancer in the region were tobacco smoking, in 
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Northern Africa where it has odd ratio (OR) for the current heavy smokers 

around 26.07 (95% CI 6.58-103.27) 
[34]

, and around 12.0 (95% CI=6.5 to 

22.3) in Southern Africa 
[35]

; occupational risk factors were common in 

Eastern Africa, especially those working in mines who are exposed to the 

used of asbestos with an OR= 0.7 (95% CI=0.5-1.0), chrome with an OR= 

0.7 (95% CI=0.5-1.0), coal with an OR= 1.1 (95% CI=0.8-1.6), copper 

with an OR= 1.5 (95% CI=1.0-2.2), gold with OR= 1.5 (95% CI=0.9-2.3), 

and nickel with an OR=2.6 (95% CI=1.6-4.2) 
[36]

; Environment risk factor 

which was common in Southern Africa caused by coal or wood burning in 

houses with a relative risk (RR) of 1.09 (95% CI 1.94-3.47), and outdoor 

air pollution with an RR of 1.08 (95% CI=1.01- 1.10) , also poor 

ventilation win an OR=1.22 (95% CI=0.57-2.58) in Northern Africa 
[34, 37]

; 

Infection, especially the presence of HIV in the community which is 

common in Southern Africa with an adjusted OR=1.1 (95% CI 0.7-1.6) 

and chronic bronchitis which is common in Southern Africa with an 

OR=4.16 (95% CI=1.76-9.85) 
[34, 38]

; and also genetic susceptibility, as 

proven according to the study conducted in Tunisia, that Tumor Necrosis 

Factor (TNF) alpha -308G > A and TNF alpha -238G > was associated to 

the increased of risk of lung cancer 
[39]

.     

 

 



 

19 

 

1.2.3. Role of Histological Classification of Lung Cancer 

Lung cancer by histological subtype have been categorized into 

two main classification which are the SCC, around 15% -20% of all lung 

cancer, and NSCC, around 80% -85% of all lung cancer. The NSCC have 

been categorized into ADC, SQCC, and LCC 
[40, 41]

. The important role of 

determining the classification of lung cancer by histological subtype was 

to personalize the treatment plan and management, and also to identify the 

prognosis of the patientôs disease more precisely. Another importance of 

identifying the cancer subtype was to enhance the knowledge on the 

associations of it to the options in treatment, genetic abnormality, cancer 

risk factors and survivorship 
[42, 43]

. In each two main histological category, 

SCC and NSCC, the histological characteristics were determined on its 

own cytological appearance which comprises of cell discernment, mitotic 

counts, and being evident of necrosis. SCC and NSCC were also different 

on how diagnostic processes detect each subtype, because SCC were 

diagnosed less than nine times compared to NSCC, however SCC were the 

major cause of increasing lung cancer mortality due to ease of cancer 

metastases. The low survival rate to SCC around 70% were common to the 

patientôs diagnosed at the later stage or with hematogenous metastases that 

minimize the used of radical surgery 
[44, 45]

. Identifying the histological 
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subtype of lung cancer can also affect the acceptance of patients to their 

disease, pain severity, and Quality of Life (QOL). Among those patients 

who had been categorize to have SCC where reported to have lower level 

QOL, lower level of acceptance to their disease, and higher severity of 

pain compared to those patients with NSCC 
[46]

.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Histological Classification of Lung Cancer 
[41]

  
 

 

1.3.  Research Questions  
 

1. What are the changing trends in histological subtype of lung cancer 

in the DOH-RCR, according to gender, number of cases and 

proportion rates from year 2003-2012?  

2. What are the APC of lung cancer by histological subtype, 

incidence CR and ASR, per 100,000, from time period, gender, and 
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among the ten cities/ municipalities with the highest incidence 

cases from year 2003-2012?   

3. What are the incidence rates patterns, ASR, per 100,000, of 

microscopically verified lung cancer in the Philippines (DOH-RCR) 

and compared to the other countries population- based registries?  

1.4.  Study Objectives  
 

1.4.1. Primary O bjective  
 

The main objective of this study is to identify the divergent trend 

of lung cancer in the Philippines and its incident trend by histological 

subtype which are the following: specified histological subtype (SQCC, 

ADC, SCC, LCC, and OSC) and unspecified histological subtype (CAR 

(NOS), NSCC, and MN). The researcher considered DOH-RCR for 

obtaining the main data for this study because it has a high quality of data 

as it is the first population-based cancer registry in the country and also 

incorporating an active surveillance system in data gathering. Also, the 

covered area was far lager compared to other cancer registries around 

1,343 sq.kms (26 municipalities), compared to Manila Cancer Registry 

with covered area around 266.5 sq.kms (4 cities), and Cebu Cancer 

Registry with covered area around 793 sq. kms (3 cities and 8 

municipalities).  



 

22 

 

1.4.2. Secondary Objectives  
 

Another objective of this study was to identify the incidence trend 

of lung cancer by histological subtype from 10-year time period according 

to gender, municipalities and comparison to the neighboring countries. 

Also, to discuss the changes in cancer incidence trends due to the possible 

changes in risks factors pattern, as shown in the identified population 

prevalence of exposure to lung cancer risk factors, and as it vary on 

specific time periods.  

1.5. Significance of the Study 
 

The study would be significant to the following: 

a. The Republic of the Philippines Department of Health. This 

study will give clear understanding on the current incidence of lung cancer 

according to its histological subtype in the Philippines. In which, the DOH 

can determine the common at risk groups to lung cancer disease, and they 

can start prioritizing these populations for cancer prevention. Also, by the 

used of this study, the DOH, health providers, policy makers and other 

stake holders, can revise or create new policies to improve primary 

prevention for lung cancer. 

b. The DOH- RCR. Information obtain from this study will be 

helpful for DOH- RCR, for it will contribute additional knowledge and 
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research findings for the trend in lung cancer incidence according to its 

histological subtype, in which they can used for further and future scrutiny 

for lung cancer control in the country. Also, some recommendation in this 

study will give insights on how they would improve their cancer 

registration.  

c. The Philippine Government and Law Makers. This research 

will be used to understand the existing cancer condition of the country 

regarding the trends on lung cancer incidence according to its histological 

subtype. In which, it will give awareness to the trends and possible risk 

factors of lung cancer as it was discussed in this study. Also, it will give 

insight for what would be the main lung cancer histological subtype 

burden in the country that would provide substructure in determining those 

populations at most risk. To which, the Philippine Government and Law 

Makers can formulate and recommend policies and interventions to 

minimize the existing lung cancer burden in the country.  

d. Future Researchers and Writers. This study will benefit 

future researches on the subjects about trends on the lung cancer incidence 

according to histological subtype in the Philippines. It can also be used as 

baseline data to help other institutions to value awareness on the current 

cancer condition that may contribute to the social, economic, and political 

dimensions for development. 
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Lung cancer by histological subtype has been the focus for this 

research, for each histological subtype has different risk factors, survival 

and treatment. Also, it will give a clear idea on what specific risk factors 

contribute to high number of lung cancer cases, and to give recommended 

strategic treatment plan for this existing cancer burden. Also one of the 

main reason for this study, for there were no published nor started research 

activity about the trends of lung cancer incidence by histological subtype 

in the Philippines, whereas, the outcome of this research study will be a 

contribution for the additional knowledge and information in controlling 

lung cancer burden in the country.   

 

 

 

 

 

 

 

 

 

 



 

25 

 

2.0. Methods and Data Source  
 

2.1.  Study Design 
 

The study design applied was retrospective and cross-sectional 

study. A retrospective study design shows the outcome before the study 

was initiated. It also allows the primary investigator to formulate a 

hypothesis between the association of variablesô outcome and exposure 
[47]

 

while cross-sectional study design is used in a population-based setting 

and it identifies both outcome and exposure at the same time before the 

study begins. Participants were selected based on inclusion and exclusion 

criteria set by the researcher, then after, estimated the incidence, or even 

the prevalence of the outcome and exposure in the selected study 

population 
[48]

.  

2.2. Data Source  
 

2.2.1. DOH-RCR Data Collection  
 

Data was obtained from DOH-RCR, a population-based registry 

situated in Pasig Boulevard, Pasig City, 1800, Philippines. It applied an 

active surveillance system gathered from 172 biggest public and private 

hospitals and death certificates from 26 Directory of Civil Registrars. 

Hospital data sources include patientsô main medical records as well as 

records from cancer centers, tumor clinics, radiotherapy, hematology, 

nuclear medicine, and imaging facilities. They also used questionnaire 
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forms containing 23- item questions to which gather in the community, 

and also death certificate forms with 11- item questions from 26 offices of 

the Directory of Civil Registrars, then after, entered to CanReg4 to 

generally produce combined reports. 

2.2.2. DOH-RCR Cover Area 
 

The DOH-RCR has 1,343 square kilometers territorial area in 

which they gathered data from over 26 municipalities from Rizal Province 

and National Capital Region (NCR) with a total population of around 

7,801,887 (contributes to around 8.02% from the total countryôs 

population) in 2012. The numbering and geographic locations of each 

city/municipality are the following: 

Table 1. Scope Population of DOH-RCR 

   Municipalities/ City           Location      Population (2012) 

1. City of Pasig       14ɉ34̃ N  121ɉ05̃ E    701,815 

2. City of Las Piñas      14ɉ29̃ N  121ɉ59̃ E    566,154 

3. City of Makati         14ɉ34̃ N  121ɉ02̃ E    548,179 

4. City of Antipolo         14ɉ35̃ N  121ɉ10̃ E    714,454 

5. Taguig City       14ɉ32̃ N  121ɉ04̃ E    702,528 

6. City of Parañaque        14ɉ30̃ N  120ɉ59̃ E    616,483 

7. City of Marikina         14ɉ38̃ N  121ɉ06̃ E    434,493 

8. City of Muntinlupa     14ɉ23̃ N  121ɉ03̃ E    463,421 

9. City of Malabon      14ɉ39̃ N  120ɉ57̃ E    357,699 

10. City of Mandaluyong     14ɉ35̃ N  121ɉ02̃ E    347,039 

11. Cainta       14ɉ29̃ N  121ɉ13̃ E    315,640 

12. City of Navotas      14ɉ40̃ N  120ɉ57̃ E    248,929 

13. Taytay       14ɉ33̃ N  121ɉ08̃ E    300,185 
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14. Binangonan       14ɉ28̃ N  121ɉ11̃ E    262,145 

15. San Mateo       14ɉ42̃ N  121ɉ07̃ E    222,803 

16. City of San Juan       14ɉ36̃ N  121ɉ01̃ E    121,343 

17. Montalban       14ɉ44̃ N  121ɉ09̃ E    313,048 

18. Tanay        14ɉ30̃ N  121ɉ17̃ E    105,468 

19. Angono       14ɉ32̃ N  121ɉ09̃ E    106,514 

20. Pateros       14ɉ33̃ N  121ɉ04̃ E    63,901 

21. Pililla         14ɉ29̃ N  121ɉ18̃ E    61,521 

22. Morong       14ɉ31̃ N  121ɉ14̃ E    54,427 

23. Cardona       14ɉ29̃ N  121ɉ13̃ E    47,998 

24. Teresa       14ɉ34̃ N  121ɉ12̃ E    50,853 

25. Baras        14ɉ32̃ N  121ɉ16̃ E    43,973 

26. Jala-Jala       14ɉ21̃ N  121ɉ20̃ E    30,874 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Map Showing the Scope Data Survey Location of Rizal 

Cancer Registry to Each City/ Municipality  
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2.3. Inclusion and Exclusion Criteria  
 

  We obtained data on the new lung cancer cases that were 

registered in the past 10-year period, from 2003 to 2012. The important 

variables that were included in this study for data analysis were the 

following: age, permanent address, gender, incidence date, primary site, 

and histological subtype. However, variables obtained like other cancer 

type and lung cancer histological subtype which is non-carcinoma were 

excluded like sarcoma (Carcinosarcoma, NOS; Alveolar 

Rhabdomyosarcoma; Epithelioid Mesothelioma; Fibrous Mesothelioma; 

Germinoma; Hodgkin's Disease, Nodular Sclerosis, NOS; Hodgkin's 

Disease, NOS; Lymphoma Large Cell Diffuse; Lymphoma, 

Non-Hodgkin's, NOS, Diffuse; Lymphoma, NOS; Mesothelioma; Small 

Round Cell, Desmoplastic; and Soft Tissue Tumor). 

2.4 Study Population  

2.4.1. Population Data 
 

The population data of the observed years from 2003-2012 was 

obtained from the Philippine Statistics Authority (PSA), which 

provided the estimates by gender and 5-year age groups. Population 

censuses were conducted in years 2000, 2007, 2010, and 2015 [49], in 

which intercensal estimates were done using log-linear function 
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assuming constant rates of change within age-sex groups 
[50]

. The 

procedure done to calculate the estimated population across years was 

computed using the given formula: If the baseline population (2000, 

2007, 2010, and 2015 population) is n, and the annual rate of change or 

the annual growth rate (in a given age group) is r, then 2001 is n*exp(r 

* 1), 2002 is n*exp(r * 2), 2003 is n*exp(r * 3), 2004 is n*exp(r * 4), 

2005 is n*exp(r * 5), 2006 is n*exp(r * 6), 2008 is n*exp(r * 8), 2009 

is n*exp(r * 9), 2011 is n*exp(r * 11), and 2012 is n*exp(r * 12). 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4. Population Pyramid Distribution by Gender and Age 

Groups of DOH-RCR 
[49]
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The scope population of DOH-RCR increased from 5.86 million in 

2000 to 7.15 million in 2007, and then 7.43 million in 2010, and 

continually increased around 8.42 million in 2015. Also, there were 

predominantly young population of people aged 0-30 from these years. 

Between the two survey areas of DOH-RCR, Rizal province contributes 

14 city/ municipalities while the National Capital Region (NCR) 

contributes 12 city/ municipalities. However, NCR was more populous 

compared to Rizal province, with a ratio of around 2.44 in 2000 and 2.96 

in 2015, mainly due to progressive migration and urbanization to the 

capital city 
[51]

.  

 Rizal province has a land area of 1,191.94 square kilometers or 

460.21 square miles with a population of around 2.48 million in 2010, and 

denotes an increasing rate of 2.88%, around 3.99 thousand population in 

2015 
[52]

.  The identified ethnic groups in this area since 2000, were the 

following: Tagalog (81.79 %), Bicol (4.30 %), Bisaya (3.07%), and the 

remaining groups were either Ilocano, Hiligaynon/Ilongo, Cebuano or 

others (10.21%) 
[53]

. NCR covers 619.6 square kilometers and it has a 

population of around 12.87 million (12.75% from the total country 

population). The common age group was the young people around 20-24 
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(1.94 million). But the old population around 80 and over (76.14 thousand) 

were considered to be the least number in the age group population. 

2.4.2. Lung Cancer Classification  

 

  Lung cancer incidence and by histological subtype were 

registered according to the International Classification of Diseases for 

Oncology, third edition (ICD-O-3). Six main histological subtype 

categories were formed: ADC, SQCC, SCC, LCC, OSC, and 

Unspecified Histological Subtype. The morphology codes were: ADC 

(8015, 8050, 8140-1, 8143-5, 8147, 8190, 8201, 8211, 8250-5, 8260, 

8290, 8310, 8320, 8323, 8333, 8401, 8440, 84701, 8480-1, 8490, 8503, 

8507, 8550, 8570-2, 8574, 8576); SQCC (8051-2, 8070-6, 8078, 8083-4, 

8090, 8094, 8120, 8123); SCC (8002, 8041-5); LCC (8012-4, 8021, 

8034, 8082); OSC (8003-4, 8022, 8030-3, 8035, 8200, 8240-1, 8243-6, 

8249, 8430, 8525, 8560, 8562, 8575); and unspecified histological 

subtype consisting CAR (NOS): 8010-1, 8020, 8230; NSCC: 8046; and 

(MN: 8000-1. We omitted cases specified as a non-carcinoma (8580- 

9999) or that appeared to be a metastasis (8005, 8095, 8124, 8130, 8146, 

8160, 8170, 8231, 8247, 8263, 8312, 8340-1, 8350, 8370, 8441, 8460, 

8500, 8501, 8510, 8524, 8530, 8551). A code for NSCC (8046) was 
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added to ICD-O-3 in 2001, which was also used for some cases 

diagnosed prior to 2001.  

2.4.3. Standard Population 

  We used the world standard population provided by the 

World Health Organization (WHO 2000-2025) for age-standardization 

[54] . In our analysis, to be consistent with census population data 

provided by the National Bureau of Statistics, we categorized the 

population into sixteen five-year age groups from 0-4 group to the 75+ 

group. 

    Table 2. WHO World Standard Population 

Distribution (%), based on World Average 

Population Between 2000-2025 
[54] 

Age Group World Standard Population (%) 

0-4 8.86 

5-9 8.69 

10-14 8.60 

15-19 8.47 

20-24 8.22 

25-29 7.93 

30-34 7.61 

35-39 7.15 

40-44 6.59 

45-49 6.04 

50-54 5.37 

55-59 4.55 

60-64 3.72 

65-69 2.96 

70-74 2.21 

75+ 3.06 

          Total           100.00 
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  To estimate the lung cancer rates across years, gender, and 

histological subtypes, for domestic comparison, we used the 2005 

mid-population of DOH-RCR as the standard population. Also, it 

was an intercensal estimation using the log-linear function, where 

PSA 2000 and 2007 population were used as baseline population.  

 

Table 3. DOH-RCR 2005 Mid-population Distribution 

into 16 Five-year Age Group from 0-4 Group 

to 75+ Group 

 

Age Group Total Male Female 

0-4 771,229 397,759 373,468 

5-9 731,101 376,461 354,639 

10-14 659,323 334,436 324,881 

15-19 661,815 317,098 344,699 

20-24 686,191 322,998 363,178 

25-29 673,236 325,690 347,546 

30-34 560,385 277,499 282,886 

35-39 497,481 248,369 249,110 

40-44 407,911 201,891 206,008 

45-49 336,048 166,289 169,743 

50-54 266,783 130,968 135,762 

55-59 179,424 87,496 91,921 

60-64 124,313 58,290 66,019 

65-69 83,894 37,457 46,430 

70-74 54,833 22,868 31,948 

75+ 61,389 22,233 39,155 

Total 6,755,358 3,327,803 3,427,393 
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  2.5. Statistical Analysis 

  2.5.1. Descriptive Statistics 

Descriptive statistics were analyzed using SAS version 9.4. 

Demographic characteristics and clinical factors such as lung cancer 

incidence by gender, geographical location, year of diagnosis, and 

histological subtype, were summarized using frequencies and percentages 

for categorical variables.  

2.5.2. Trend Analysis for the Observed Period (2003-2012) 

using Joinpoint Regression 

 

Cancer rates were calculated as cases per 100,000 people and 

age-adjusted to the standard population using the Joinpoint Regression 

Analysis program provided by the Surveillance Research Program of the 

US National Cancer Institute (Version 4.7.0.0, 

https://surveillance.cancer.gov/joinpoint/). 

An Annual number of cancer incidence cases and population data 

were used as inputs into the program. The Joinpoint regression then was 

performed by the software to identify the ñjoinpointò, where the linear 

slope of the incidence trend changes significantly. Crude rates, 

age-standardized-rates, Annual Percentage Change (APC), and the 

https://surveillance.cancer.gov/joinpoint/
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average annual percentage change (AAPC) in the whole studied period 

were calculated and presented together with their 95% confidence 

intervals (CI). 

The Joinpoint program selected the best fitting piecewise 

continuous log-linear model. In this model, the standardized rates are 

measured on a logarithm scale and change linearly with calendar years 

over specific intervals where the slopes of the trend remains constant 
[55]

.  

The Permutation test was performed to determine the minimum number 

of points, called ñJoinpointsò, necessary to fit the data. The Joinpoint 

regression model then identifies ñJoinpointsò, where the linear slope of 

the trend changes significantly, and the annual rates of change in each 

trend segment 
[56]

.  

2.5.3. Input Dependent and Independent Variables on 

Joinpoint Regression 

 

1. For domestic comparison of lung cancer histological subtypes across 

years, we calculate it using the 2005 population in the Philippines 

(DOH-RCR) as the standard population.  

2. For international comparison, we calculate it using the WHO 

2000-2025 as the standard population.      
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The following are the response variables accepted by Joinpoint 

and being tested in the model.  

a. Count variables. The number of events which was the total number of 

incidence of lung cancer and cases by histological subtype gathered by 

DOH-RCR, the number of population at risk, age-adjusted variables, and 

the standard population. 

b. Crude Rate (CR). Number of total lung cancer cases occurring in the 

DOH-RCR population from the year 2003-2012 and expressed as the 

number of cases per 100,000 populations at risk. 

 

╒╡
╬▫◊▪◄

▬▫▬◊■╪◄░▫▪
 ● ȟ  

c. Age- standardize rate (ASR). The weighted average of CR, where the CR 

is calculated for different 5-year age groups gathered at PSA and the 

weights are the proportions of persons in the corresponding age groups of 

WHO 2000-2025 standard population. The age-adjusted rate for an age 

group comprised of the ages x through y is calculated using the following 

formula: 

 

═╢╡● ◐ В
╬▫◊▪◄░

▬▫▬░
● ȟ  ●
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Where counti is the number of lung cancer cases in the ith age group, popi 

is the relevant population for the same age group, and stdpop is the 

standard population for the same age group.  

 

When Joinpoint computes the dependent variable, the following 

formulas will be used to compute the associated standard errors: 

 

a. Standard Error for Crude Rate. This calculation assumes that the counts 

have Poisson distributions. 

╢╔╒╡
Ѝ╬▫◊▪◄

▬▫▬◊■╪◄░▫▪
 ● ȟ  

b. Standard Error for an Age-Adjusted Rate. This calculation assumes that 

the counts have Poisson distributions. Suppose that the age-adjusted rate 

is for an age group comprised of ages x through y. 

═╢╡● ◐ В
▼◄▀▬▫▬░

В ▼◄▀▬▫▬░
◐
░●

●
╬▫◊▪◄░

▬▫▬◊■╪◄░▫▪░

● ȟ  ● 
◐
░●    

 

The covariate was the year of diagnosis starting from 2003 up to 

2012. A separate analysis was also performed for the sex group and 

geographical location, which was under the independent variable. 
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2.6. Ethical Consideration 
 

We contact the DOH-RCR via email about our intent to gather and 

use their data for research purposes. A formal letter indicating our purpose and 

a research proposal was attached to the email and sent to the authority. After 

the approval from the cancer registry, variables like the patientôs demographic 

profile and lung cancer incidences by histological subtype were derived from 

the databases. Forms for confidentiality had been signed among the primary 

researcher, witnesses, heads, and staff of DOH- RCR, to protect the privacy of 

the data gathered at the cancer registry, and to ensure not to be shared with 

anyone outside the research study. Since we used cancer registry data, we donôt 

have any direct contact with the study participants to obtain their consent 

forms. 
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3.0. Results 

3.1. Basic Statistics on Incidence of Lung Cancer by 

Histological Subtype, Gender, and Geographical Location 

from 2003-2012 

      A total of 8,832 cases of lung cancer were identified in a ten-year 

period, from 2003-2012, in men around 6,190 cases (70.09%) and women 

around 2,642 cases (29.91%). However, 39 cases were excluded, 22 cases in 

male and 17 cases in women, due to cases were classified as a non-carcinoma 

or that appeared to be a metastasis.  

      Among lung cancer histological subtype, most cases were 

unspecified histological subtype in which categorized as MN around 2,918 

cases (33.04%), CAR (NOS) 2,193 cases (24.83), and NSCC 1,054 cases 

(11.93%). However, cases belong to specified lung cancer histological 

subtype shows ADC were the most numerous around 1,625 cases (18.40%), 

followed by SQCC around 559 cases (6.33%), SCC around 365 cases 

(4.13%), OSC around 88 cases (1.00%), and LCC around 30 cases (0.34%).  

      Among the cities/ municipalities of the DOH-RCR survey area, 10 

geographical locations with most numerous cases were identified. The 

following 10 cities/ municipalities contribute 6,686 cases (75.70%) which are: 

Pasig contributes the highest number of cases around 618 cases (13.67%); 

followed by Para¶aque around 562 cases (12.43%); Las Pi¶as around 522 

(11.55%); Makati around 504 (11.15%); Marikina around 466 (10.31%); 

Antipolo around 422 (9.33%); Taguig around 377 (8.34%); Malabon around 

373 (8.25%); Mandaluyong around 356 (7.87%); and Muntinlupa around 321 

(7.10%). The remaining municipalities contribute 2,146 cases (24.30%) 

however lesser cases were identified in these survey areas (Table 4). 
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  Table 4. Demographic and Clinical Characteristics of Study Group 

Note: *10 Cities/ Municipalities with most numerous lung cancer cases among 
the DOH-RCR survey area.  

Variables  Year of Diagnosis Total (%) 

 Abbr.   2003-07    2008-12  

Sex      

Male   3193 (51.58) 2997(48.42) 6190 (70.09) 

Female  1297 (49.09) 1345 (50.91) 2642 (29.91) 

Histological Subtypes     

Squamous cell  
carcinoma 

SQCC 307 (6.84) 252 (5.80) 559 (6.33) 

Small cell carcinoma SCC 211 (4.70) 154 (3.55) 365 (4.13) 

Adenocarcinoma ADC 792 (17.64) 833 (19.18) 1625 (18.40) 

Large cell carcinoma LCC 16 (0.36) 14 (0.32) 30 (0.34) 

Other specified  
carcinoma 

OSC 42 (0.94) 46 (1.06) 88 (1.00) 

Carcinoma, not  
otherwise specifies 

CAR (NOS) 1469 (32.72) 724 (16.67) 2193 (24.83) 

Nonςsmall cell  
carcinoma 

NSCC 613 (13.65) 441 (10.15) 1054 (11.93) 

Malignant neoplasm,  
not otherwise specifies 

MN 1040 (23.16) 1878 (43.24) 2918 (33.04) 

Cities/ Municipalities*      

Antipolo  208 (8.83) 214 (9.88) 422 (9.33) 

Las Piñas  249 (10.57) 273 (12.61) 522 (11.55) 

Makati   270 (11.46) 234 (10.81) 504 (11.15) 

Malabon  221 (9.38) 152 (7.02) 373 (8.25) 

Mandaluyong  178 (7.56) 178 (8.22) 356 (7.87) 

Marikina  258 (10.95) 208 (9.61) 466 (10.31) 

Muntinlupa  173 (7.34) 148 (6.84) 321 (7.10) 

Parañaque   262 (11.12) 300 (13.86) 562 (12.43) 

Pasig  352 (14.94) 266 (12.29) 618 (13.67) 

Taguig   185 (7.85) 192 (8.87) 377 (8.34) 
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  The cases of lung cancer by histological subtype were keeps on 

changing every year. Cases show up and down results but there was no 

predictable trend in each year. However, consistent results in MN as observed 

the highest in number of cases in most of the years, from 2003-2012, 

compared to other lung cancer histological subtype.  

  Among the specified lung cancer histological subtype, ADC was 

the most numerous cases from 2003 (around 167 cases) and was consistently 

the highest number of cases at the end of 2012 (around 162 cases). From 

2003-2012, the peak of the highest number of identified ADC was in the year 

2011 (208 cases), while 2008 was the observed lowest peak of it (120 cases). 

After ADC, it was followed by SQCC, in which by 2003 it has 66 cases. 

However, the highest peak was recorded in the following years, 2005 (70 

cases). And by 2012, there were only 51 cases observed. The third specified 

lung cancer histological subtype with the high cases was SCC, from 2003 (58 

cases) to 2012 (33 cases). The least cases were observed on LCC and OSC. 

From 2003 there were only 8 and 13 cases, but by 2012, there were no 

recorded cases on LCC, and 8 cases were observed to OSC.  

  Most of the cases were identified as unspecified lung cancer 

histological subtype. The highest recorded number of cases was MN and 

CAR (NOS). From 2003, there were 210 cases on MN and 280 cases of CAR 

(NOS). However, by 2004, the number of MN cases (285 cases) surpassed the 
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number of CAR (NOS) cases (233 cases). On the following year, 2005, cases 

of MN decreased by 170 cases. In contrast, CAR (NOS) increased by 351 

cases. From 2006, CAR (NOS) cases decreased until it reached its lowest 

peak in 2009 (111 cases). Then, it increased in 2011 (176 cases), but slightly 

shows downslope by the end of 2012 (134 cases). On the other hand, MN 

keeps on increasing in 2007 (194 cases) and reaching its highest peak in 2008 

and 2012 (the same years with 378 cases). NSCC has also a high number of 

cases, however, it was lesser compared to other unspecified lung cancer 

histological subtype. In 2003 there were observed 73 cases. After a year, 2004, 

NSCC increased (149 cases). However, in the following years, NSCC 

continued to fluctuate downward reaching 89 cases at the end of 2012 

(Figure 5). 

  The proportion of lung cancer cases by histological subtype shows 

different rates according to gender. However, the distribution pattern of 

specified and unspecified lung cancer histological subtype was the same.  

  Men proportion of unspecified lung cancer histological subtype 

from cohort 2003-2007 shows that CAR (NOS) has the highest proportion 

around 33.32% (1,064 cases), however, it changes from the cohort 2008-2012 

for MN increased up to 43.77% (1,312 cases) while CAR (NOS) was around 

17.35% (520 cases). NSCC shows a higher proportion of cases on cohort 

2003-2007 around 14.31% (457 cases) compared to cohort 2008-2012 around 
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10.47% (314 cases). On the other hand, specified lung cancer cases by 

histological subtype reveals that ADC and SQCC were the highest proportion 

from cohort 2003-2007 with 14.31% (457 cases) and 7.86 % (251 cases). 

From the cohort 2008-2012, ADC and SQCC were consistently the highest 

proportion of specified lung cancer cases by histological subtype, around 

16.21% (486 cases) and 6.80% (204 cases). SCC, LCC, and OSC have lower 

cases compared to the other histological subtype yet contributing cases from 

cohort 2003-2007 around 5.38% (172 cases), 0.40% (13 cases), and 0.84% 

(27 cases), also from cohort 2008-2012 around 4.00% (120 cases), 0.40% (12 

cases), and 0.96% (29 cases).  

  Among women proportion of unspecified lung cancer histological 

subtype from cohort 2003-2007 shows that CAR (NOS) were the highest in 

rate around 31.22% (405 cases), followed by MN and NSCC around 22.20%  

(288 cases) and 12.02% (156 cases). However, from the cohort 2008-2012, 

MN increased on rate and observed to be the highest proportion around 45.46% 

(566 cases), compared to CAR (NOS) and NSCC around 16.38% (204 cases) 

and 10.20% (127 cases). Among specified lung cancer histological subtype, 

ADC has the highest rate from cohort 2003-2007 around 25.82% (335 cases) 

and still observed to be the highest from cohort 2008-2012 around 19.83 (327 

cases). After ADC, it was followed by SQCC from cohort 2003-2007 around 

4.31% (56 cases) and from cohort 2008-2012 around 3.85% (48 cases). SCC, 
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LCC, and OSC were the lowest in rate but contributory for the lung cancer 

cases from cohort 2003-2007 around 3.00% (39 cases), 0.23% (3 cases), and 

1.15% (15 cases), also from cohort 2008-2012 around 2.73% (34 cases), 0.16% 

(2 cases), and 1.36% (17 cases) (Figure 6). 

 

Figure 5. Changing Trends in Lung Cancer Histological Subtype by 

the Total Number of Cases from 2003-2012 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: The broken lines were all categorized as unspecified malignant neoplasms 
which are carcinoma, not otherwise specified CAR (NOS), non-small cell 
carcinoma (NSCC), and malignant neoplasm not otherwise specified (MN). 
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Figure 6. Proportion of Lung Cancer Cases According to Histological 

Subtype by Gender, from Cohort 2003-2007 and Cohort 2008-2012 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2. Average Annual Incidence Rates and Case Distribution by 

5-year Age Groups   

 

  Lung cancer pattern of cases according to 5-year age groups and 

by gender shows different trends. Lung cancer cases increase with age, 

peaking in men at age 60 and women at age 75.  

         Among men age 15 shows relatively low cases until it reached its 

highest peak at age 60, thereafter decrease and then fluctuated upward again 

in their age 75 and above. However, women age 5 shows relatively low cases, 
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and it keeps on increasing until age 65, but decreased thereafter at age 70 and 

increased again reaching its highest peak at age 75 and above.  

        The average annual incidence rate of lung cancer by age group 

shows that overall it keeps on increasing, yet has leveled off at age 65 and 

then observed to slightly drop off at age 70, but continued to rise reaching the 

highest peak in age 75 and above. Among men, an annual increase in 

incidence rate was observed between age 15 up to 65 and fell slightly at age 

70 but increased thereafter reaching the highest point at age 75 and above. 

Among women, age-specific incidence rates were relatively low up to age 30, 

and it keeps on increasing until age 65, but declines slightly in age 70, and 

then increased again dramatically, peaking in the age groups of 75 and above 

(Figure 7). 

Figure 7. Incidence Rate and Distribution of Lung Cancer Cases by Age 

from 2003-2012 
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3.3. Trends in Lung Cancer Incidence and Crude Rate per 

100,000 Populations, Overall, Gender-based, and by 

Histological Subtype, from year 2003-2012 

The actual rate of lung cancer without the unwanted confounding 

effect of age shows that overall it has a decreasing pattern within a 10-year 

time trend, from cohort 2003-2007 the rate was around 13.31 (4,490 cases) 

and continuously decreasing from the cohort 2008-2012 around 11.67 (4,342 

cases). Also, the overall average annual percentage change significantly 

declines (AAPC: -2.61, 95% CI: -3.80; - 1.40). From 2003-2009, the trend 

of lung cancer incidence significantly fluctuates downward (APC: -3.46, 95% 

CI: -6.50; -0.30), and continually decreased thereafter from 2009-2012 (APC: 

-0.37, 95% CI: -9.50; 9.70). The incidence rates declines in both sexes from 

the cohort 2003-2007 to cohort 2008-2012, in men from 19.24 (3,193 cases) 

to 16.35 (2,997 cases) and in women from 7.56 (1,297 cases) to 7.11 (1,345 

cases). Also, the average annual percentage change by sex shows the same 

decreasing incidence trends over years, in men (AAPC: -3.38, 95% CI: -4.90; 

-1.80) and women (AAPC: -0.79, 95% CI: -2.00; -0.40). However, the result 

of incidence trends from different periods shows a different pattern. In men, 

from 2003-2007, incidence pattern fall down (APC: -5.41, 95% CI: -10.90; 

-0.40) and continually decreasing from 2007-2012 (APC: -1.82, 95% CI: 

-6.00; 2.50). While in women, from 2003-2005 the incidence pattern of lung 
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cancer rise up (APC: 2.40, 95% CI: -16.10; 25.00), but decreased in a half 

thereafter, from 2005-2012 (AAPC: -1.31, 95% CI: -3.80; 1.20) (Figure 8 

and Table 5). 

The CR of lung cancer incidence varies according to histological 

subtype. Most of histological subtype declines in incidence trends, however 

some increase in particular periods.  

Among specified lung cancer histological subtype, ADC has the 

highest number of cases and incidence rates, from 2003-2007 around 792 

cases (2.35) and cases increased from 2008-2012 around 833 cases but rates 

decreased slightly (2.23). The average annual percentage change have an 

eventual reduction in incidence (AAPC: -0.43, 95% CI: -3.90; 3.10), but a 

change on pattern was observably fall off from 2008 (APC: -3.83, 95% CI: 

-12.80; 6.00) but increased thereafter (APC: 4.23, 95% CI: -8.80; 19.20). A 

high number of cases but less incidence rates were observed in SQCC from 

2003-2007 around 307 cases (0.91) and fell slightly from 2008-2012 around 

252 cases (0.68). There was a significant decreased on its average annual 

percentage change (AAPC: -.5. 23, 95 % CI: -8.80; 1.50), but change in 

incidence trends on a joinpoint basis shows a distinct pattern, from 

2003-2008 where it has a significant downward slope (APC: -.10, 71, 95 % 

CI: -20.00; -0.30) and then after it remains increasing up to 2012 (APC: 3.09, 

95 % CI: -13.30; 22.50). SCC contributes to a high number of cases but also 
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a few incidence rates from 2003-2007 around 211 cases (0.63) and then 

decreased in almost a half from 2008-2012 around 154 cases (0.41). The 

change on its incidence percentage rates shows a consistent downward 

incidence trends, in average annual rates (AAPC: -8. 55, 95 % CI: -13.20; 

-3.60), and in joinpoint basis from 2003-2006 (APC: -23. 22, 95 % CI: 

-39.20; -3.10), and from 2006-2012 (AAPC: -0.71, 95 % CI: -9.40; 8.90). 

The fewest number of cases and incidence rates were observed in LCC and 

other OSC. LCC has a slight decline in cases and incidence rates from 2003- 

2007 around 16 (0.05), to cases and rates from 2008-2012 around 14 (0.04). 

It was also observed to have a decreasing trend on it average annual 

percentage change (AAPC: -9. 86, 95 % CI: -25.10; 8.40), and consistently 

dropping on the annual percentage basis in incidence change from 

2003-2010 (APC: -5. 79, 95 % CI: -32.40; 31.30), and observed to have 

drastically downward slope from 2010-2012 (APC: -58. 64, 95 % CI: -68.50; 

63.30). OSC increased on the number of cases but slightly declines on 

incidence rates, from 2003-2007 around 42 cases (0.13) and incidence 

changed from 2008-2012 around 46 cases (0.12). The average annual 

percentage change also dropped slightly (AAPC: -2.42, 95 % CI: -8.40; 

4.00). However, the result from the annual percentage change shows an 

increasing time trends from most of the years, where there was an observed 

incidence drop from 2003-2005 (APC: -26.99, 95 % CI: -62.90; 43.80) but 
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increased thereafter from 2005-2012 (APC: 3.96, 95 % CI: -5.50; -14.40).  

Among the not otherwise specified lung cancer incidence by 

histological subtype, from 2003-2007, most of the incidence rates were 

identified in CAR (NOS) around 4.35 (1,469 cases), followed by malignant 

MN around 3.09 (1,040 cases) and NSCC around 1.81 (613 cases). However, 

from 2008-2012, the incidence rate interchange among histological subtype, 

and MN became the foremost rate around 5.05 (1,878 cases), followed by 

CAR (NOS) around 1.95 (724 cases), and NSCC around 1.19 (441 cases). 

Most of the unspecified histological subtype decreased on the average 

annual percentage change, particularly CAR (NOS) (AAPC: -11.64, 95 % CI: 

-17.90; -4.90) and NSCC (AAPC: -6.75, 95 % CI: -12.60; -0.50), except MN 

with an increasing incidence trend (AAPC: 5.77, 95 % CI: -0.40; 12.30). On 

an average percentage change basis, some unspecified histological subtype 

increased on incidence trends in some particular time period, but fluctuate 

downwards thereafter, specifically CAR (NOS) an increased from 2005 

(APC: 11.79, 95 % CI: -31.40; 23.60) but significantly decreased thereafter 

(APC: -15.70, 95 % CI: -25.40; -4.70), and NSCC increased from 2005 

(APC: 20.50, 95 % CI: -31.20; 16.30) but also have significant decreased 

thereafter (APC: -10.54, 95 % CI: -16.80; -3.80). MN with an increasing 

trend shows slight drop on incidence trend from 2005 (APC: -9.23, 95 % CI: 

-35.40; 13.60) but still increased thereafter (APC: 8.51, 95 % CI: -3.90; 
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22.50) Figure 8 Continued (1) and Table 5.   

Incidence annual rate and percentage change of lung cancer by 

histological subtype also varies among gender. In men, from its average 

percentage change, all of the specified histological subtype decreased. But 

most of it increased in some particular period from an annual percentage 

change basis. ADC, which has the highest incidence rate among specified 

histological subtype from cohort 2003-2007 around 2.75 (457 cases) and 

continuously decreasing from cohort 2008-2012 around 2.65 (486 cases). 

Despite the decreasing average annual rate, a slight upward incidence trend 

was observed after 2005 in its annual percentage change (APC: 1.23, 95 % 

CI: -4.80; 7.60). In SCC, after 2007 the annual percentage change fluctuates 

upwards (APC: 3.61, 95 % CI: -11.18; 21.70), and also in OSC after 2005 

(APC: 4.25, 95 % CI: -5.00; 14.40). Among the unspecified subtypes, only 

MN increased in an average annual percentage basis (AAPC: 4.95, 95 % CI: 

-1.30; 11.60) Figure 8 Continued (2) and Table 5 Continued (1). In 

women, most of the average annual rates among specified lung cancer 

histological subtype were observed among ADC from 2003-2007 around 

1.95 (335 cases) and from 2008-2012 around 1.83 (347 cases). Also, it 

slightly increased on average annual percentage change (AAPC: 0.30, 95 % 

CI: -4.70; 5.60) compared to all other histological subtype with remarkable 

decreased. In an incidence trend by annual percentage change basis, most of 
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the histological subtype increase on certain years particularly ADC in 2008 

(APC: 5.14, 95 % CI: -17.20; 33.60), SQCC in 2010 (APC: 32.34, 95 % CI: 

-30.00; 42.50), and OSC in 2005 (APC: 3.91, 95 % CI: -12.10; 22.90). 

Among unspecified histological subtype, only MN increased in an average 

annual percentage change (AAPC: 7.74, 95 % CI: -1.50; -14.40) Figure 8 

Continued (3) and Table 5 Continued (1 and 2). 
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Figure 8. DOH- RCR Crude Incidence Rate of Lung Cancer by Time 

Periods, per 100, 000 Populations, from year 2003- 2012. (*) Indicates 

that the APC is significantly different from zero at the alpha = 0.05 level.   
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Figure 8 Continued (1). DOH-RCR Crude Incidence Rate of Lung Cancer by Histological Subtype, per 100,000, from year 2003- 2012. 

(   ) Observed CR, (*) Indicates that the APC is significantly different from zero at the alpha = 0.05 level. 
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Figure 8 Continued (2). DOH-RCR Crude Incidence Rate of Lung Cancer by Histological Subtype, Male, per 100,000, from year 

2003-2012. (   ) Observed CR, (*)Indicates that the APC is significantly different from zero at the alpha = 0.05 level. 
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Figure 8 Continued (3). DOH-RCR Crude Incidence Rate of Lung Cancer by Histological Subtype, Female, per 100,000, from year 

2003-2012. (   ) Observed CR, (*) Indicates that the APC is significantly different from zero at the alpha = 0.05 level. 
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Table 5. Average Annual Cancer Incidence CR (Cohort 2003-2007 and Cohort 2008-2012) and Trends (Joinpoint Regression Analysis for 2003-2012) 
Total (All) Lung Cancer Incidence and Histological Subtype by Gender, DOH- RCR 

  Joinpoint Regression Analysis 

Variables Abbr. Cases* 

Average 
Annual 
Rates 

(2003-2007)  

Cases** 

Average 
Annual 
Rates 

(2008-2012)  

AAPC***  
(CI) 

 

   Trend 1 
  Year    APC****  

          (CI) 

            Trend 2 
 Year     APC****  

           (CI) 

All  4490 13.31 4342 11.67  -2.61  ̂
(-3.80ï -1.40) 

2003-2009      -3.46^ 
            (-6.50ï -0.30) 

2009-2012      -0.37 
           (-9.50ï 9.70) 

Male  3193 19.24 2997 16.35 -3.38  ̂
(-4.90ï -1.80) 

 2003-2007     -5.41 
            (-10.90ï 0.40) 

2007-2012      -1.82 
           (-6.00ï 2.50) 

Female  1297 7.56 1345 7.11 -0.79̂  
(-2.00ï -0.40) 

2003-2005       2.40 
            (-16.10ï 25.00) 

2005-2012      -1.31 
           (-3.80ï 1.20) 

(All) Histologic Subtype        

Adenocarcinoma ADC 792 2.35 833 2.23 -0.43 
(-3.90ï 3.10) 

2003-2008      -3.83  
            (-12.80ï 6.00) 

2008-2012       4.24  
           (- 8.80ï 19.20) 

Squamous cell 
carcinoma 

SQCC 307 0.91 252 0.68 -5.23̂  
(-8.80ï -1.50) 

2003-2008     -10.71̂  
           (-20.00ï -0.30) 

2008-2012       3.09  
           (-13.30ï 22.50) 

Small cell carcinoma SCC 211 0.63 154 0.41 -8.55̂  
(-13.20ï -3.60) 

2003-2006     -23.22̂  
           (-39.20ï -3.10) 

2006-2012      -0.71 
            (-9.40ï 8.90) 

Large cell carcinoma LCC 16 0.05 14 0.04 -9.86 
(-25.10ï 8.40) 

2003-2010     -5.79 
           (-32.40ï 31.30) 

2010-2012      -58.64 
           (-68.50ï 63.30) 

Other specified 
carcinoma 

OSC 42 0.13 46 0.12 -2.42 
(-8.40ï 4.00) 

2003-2005     -26.99 
           (-62.90ï 43.80) 

2005-2012       3.96 
           (-5.50ï 14.40) 

         

Carcinoma, Not 
Otherwise Specified 

 

CAR (NOS) 
 

1469 
 

4.35 
 

724 
 

1.95 
 

-11.64^  
(-17.90ï -4.90) 

2003-2005      11.79      
           (-31.40ï 23.60) 

2005-2012      -15.70^            
           (-25.40ï -4.70) 

Non-small Cell 
Carcinoma 

NSCC 613 1.81 441 1.19 -6.75  ̂
(-12.60ï -0.50) 

2003-2005      20.50 
           (-31.20ï 16.30) 

2005-2012      -10.54  ̂
           (-16.80ï -3.80) 

Malignant Neoplasm, 
Not Otherwise Specified 

MN 1040 3.09 1878 5.05 5.77 
(-0.40ï 12.30) 

2003-2005      -9.23 
           (-35.40ï 13.60) 

2005-2012       8.51 
           (-3.90ï 22.50) 
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Table 5 Continued (1).  
 

       Joinpoint Regression Analysis 

Variables  Cases* 

Average 
Annual 
Rates 

(2003-2007) 

Cases** 

Average 
Annual 
Rates 

(2008-2012) 

AAPC*** (CI) 
 

Trend 1 
       Year   APC****  
                (CI) 

         Trend 2 
    Year     APC****       

             (CI) 

Male Histologic Subtype        

ADC  457 2.75 486 2.65 -1.00 
(-4.20ï2.40) 

2003-2005       -12.22     
            (-44.50ï 38.80) 

2005-2012      1.23  
           (-4.80ï 7.60) 

SQCC  251 1.52 204 1.11 -5.95̂  
  (-10.20ï -1.40) 

2003-2007      -11.86 
            (-27.80ï 7.60) 

2007-2012      -0.91 
           (-15.9ï 16.8) 

SCC  172 1.04 120 0.65 -9.09  ̂
  (-14.60ï -3.20) 

2003-2007      -21.82  ̂
            (-35.00ï -6.00) 

2007-2012      3.61 
          (-11.18ï 21.70) 

LCC  13 0.08 12 0.07 -9.10 
  (-25.60ï 11.10) 

2003-2010       -4.76 
            (-30.40ï 30.40) 

2010-2012     -67.36 
          (-68.30ï 55.70) 

OSC  27 0.16 29 0.17 -1.93 
(-7.80ï4.30) 

2003-2005       -27.11 
            (-62.00ï 39.80) 

2005-2012      4.25 
           (-5.00ï 14.40) 

 
 

 

CAR (NOS) 

 
 

1064 
 

6.39 
 

520 
 

2.84 

 
-11.71  ̂

 (-18.30ï -4.60) 

 
2003-2005       13.05 
            (-53.60ï 19.40) 

 
2005-2012      -15.89  ̂
           (-26.20ï -4.10) 

NSCC  457 2.74 314 1.72 -7.75  ̂
(-13.10ï -2.10) 

2003-2006        4.67 
            (-32.40ï 8.50) 

2006-2012      -12.25 
           (-24.10ï 1.10) 

MN  752 4.54 1312 7.16 4.95 
(-1.30ï 11.60) 

2003-2005        -9.70 
            (-33.40ï 18.60) 

2005-2012       7.65 
           (-9.70ï 7.65) 

Female Histologic Subtype        

ADC  335 1.95 347 1.83 0.30  
(-4.70ï 5.60) 

2003-2008      -3.34  
           (-18.80ï 15.00) 

2008-2012      5.14  
          (-17.20ï 33.60) 

SQCC  56 0.33 48 0.25 -1.71  
(-9.70ï 7.00) 

2003-2010      -7.92 
           (-23.40ï 10.70) 

2010-2012      32.34 
          (-30.00ï 42.50) 

SCC  39 0.23 34 0.18 -6.06 
(-13.00ï1.50) 

2003-2005     -17.78 
           (-30.70ï 27.40) 

2005-2012      -3.14 
          (-18.00ï 14.40) 

LCC  3 0.02 2 0.02 -6.50 
(-14.00ï1.60) 

2003-2006     -16.60 
           (-52.90ï 47.60) 

2006-2012      -1.53 
          (-22.80ï 25.60) 

OSC  15 0.09 17 0.09 -2.87 
(-11.60ï6.70) 

2003-2005     -26.40 
           (-35.50ï23.30) 

2005-2012       3.91 
          (-12.10ï22.90) 
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Note: *Cases used for average annual cancer incidence CR, per 100,000, from year 2003 -2007. 

** Cases used for average annual cancer inciden ce CR, per 100,000, from year 2008 -2012. 

*** AAPC from 2003 - 2012. 

****APC calculated using Joinpoint Regression Analysis.  

^ APC is significantly different from zero (two -side P <05 ). 

ADC, SQCC, SCC, LCC, and OSC were categorized as specified histological subtype of lung cancer, while  

CAR (NOS), NSCC, and MN were categorized as unspecified histologic al subtype of lung cancer.  

 

 

 

 

 

 

 

 

 

 

 

         

Table 5 Continued (2).               

CAR (NOS)  405 2.36 204 1.08 -11.38  ̂
(-17.40ï -4.90) 

2003-2006      2.84 
           (-26.50ï 10.00) 

2006-2012      -17.19  ̂
          (-28.50ï -4.10) 

NSCC  156 0.90 127 0.68 -4.24 
(-12.30ï 4.60) 

2003-2005      46.53 
           (-52.70ï 33.80) 

2005-2012      -9.18 
        (-19.20ï 2.00) 

MN  288 1.69 566 3.00 7.74  ̂
(-1.50ï -14.40) 

2003-2010     10.34 
           (-3.50ï 26.20) 

2010-2012     -3.80 
        (-12.40ï 15.00) 
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3.4. Trends in Lung Cancer Incidence and ASR per 100,000 Populations, 

Overall, Gender-based, and by Histological Subtype, from year 2003-2012 

Generally, lung cancer ASR continued to decrease in the past 10-year period. 

Overall, from 2003-2007 the rate was around 28.37 (4,490 cases) but exhibits a decreasing 

rate from 2008-2012 around 22.15 (4,342 cases). The average percentage change shows a 

slightly downfall trend (AAPC: -4.95, 95 % CI: -6.20; -3.70). Also, the joinpoint trend was 

observed to have continued decreasing trend from 2003-2005 (APC: -2.87, 95 % CI: -22.20; 

21.30) up to 2005-2012 (APC: -5.32, 95 % CI: -8.10; -2.40). Among gender, lung cancer 

incidence in both sexes were observed to have a decreasing rates, from 2003-2007 in men 

around 46.37 (3,193 cases) and women around 14.68 (1,297 cases) up to 2008-2012 in men 

around 35.72 (2,997 cases) and women around 12.09 (1,345 cases). Also the average annual 

percentage change in both sexes shows a relevant decreased, in men (AAPC: -5.26, 95 % CI: 

-6.70; -3.80) and in women (AAPC: -3.69, 95 % CI: -4.70; -2.70). However, the incidence 

trends on a joinpoint basis shows a distinction on results, where men annual percentage 

change decreased from 2003-2009 (APC: -5.80, 95 % CI: -9.10; -2.40) and continually 

decreasing from 2009-2012 (APC: -3.82, 95 % CI: -13.60; 7.10), while in women incidence 

trends were increasing from 2003-2005 (APC: 1.20, 95 % CI: -11.10; -15.20) but sudden 

decreased thereafter, from 2005-2012 (APC: -4.47, 95 % CI: -6.00; -2.90) (Figure 9 and 

Table 6). 

Lung cancers by histological subtype were remained decreasing in incidence rates 

and AAPC. However, the result in the incidence trends in certain periods varies in pattern. 

Among lung cancer specified histological subtype, ADC has the highest incidence rates from 

2003-2007 around 2.35 (792 cases) but slightly decreased from 2008-2012 around 2.23 (833 

cases). It was followed by SQCC from 2003-2007 around 1.95 (307 cases) but lessen from 

2008-2012 around 1.31 (252 cases). SCC has also high incidence rate from 2003-2007 around 
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1.37 (211 cases) but decreased in a half from 2008-2012 around 0.77 (154 cases). On the other 

hand, LCC and OSC contribute lesser incidence rates from 2003-2007 around 0.11 (16 cases) 

and 0.26 (42 cases), and has a decreasing rates from 2008-2012 around 0.08 (14 cases) and 

0.21 (46 cases). Among the not otherwise specified lung cancer histological subtype, from 

2003-2007, CAR (NOS) has the highest rate of around 9.36 (1,469 cases), followed by MN 

around 6.77 (1,040 cases) and NSCC around 3.68 (613 cases). However, from 2008-2012, 

MN becomes the highest in rate around 9.86 (1,878 cases), but decreasing rates were observed 

on CAR (NOS) on almost a third, to be exact around 3.71 (724 cases), and NSCC on almost a 

half around 2.19 (441 cases). The average percentage change shows that all specified lung 

cancer histological subtype exhibits a decreasing pattern on the incidence trends. The most 

common histological subtype with the highest average annual decreased on incidence pattern 

was observed on LCC (AAPC: -11.65, 95 % CI: -28.70; 9.40). It was followed by a relevant 

decreased in SCC (AAPC: -10.65, 95 % CI: -15.50; -5.50) and SQCC (AAPC: -6.69, 95 % CI: 

-10.10; -3.10). Also, OSC exhibits a decreasing rate, but lesser compared to other 

aforementioned histological subtype (AAPC: -5.52, 95 % CI: -12.40; 1.90). Although, ADC 

has the highest number of cases and rates but the observed pattern in its incidence trends 

shows the least number of decreased (AAPC: -3.12, 95 % CI: -5.90; -0.20). Among 

unspecified histological subtype, most of the incidence trends decline. CAR (NOS) with most 

relevant decreased (AAPC: -14.06, 95 % CI: -20.20; -7.40), followed by NSCC with also a 

significant decline (AAPC: -8.98, 95 % CI: -15.10; -2.50). In contrast MN was observed a 

minor increased (AAPC: 3.24, 95 % CI: -2.80; 9.70) (Table 6). The joinpoint results among 

histological subtype, shows that the most frequent increase in incidence trends was observed 

in the latter periods. Among specified lung cancer histological subtypes, SQCC was observed 

to have a decreasing incidence pattern form 2009 (APC: -9.97, 95 % CI: -16.80; -2.60) but 

highest in increased thereafter (AAPC: 2.57, 95 % CI: -19.00; 29.80). Also OSC with a 
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common decline on incidence trend from 2005 (APC: -34.76, 95 % CI: -59.50; 5.20) and was 

observed to fluctuate upward thereafter (APC: 2.36, 95 % CI: -4.20; 9.40). ADC remarked to 

have the same pattern from the aforementioned incidence trends where there were few 

decreased from 2008 (APC: -6.36, 95 % CI: -15.10; 3.20) but slightly increased thereafter 

(APC: 1.25, 95 % CI: -11.30; 15.50). On the other hand, SCC and LCC observed to 

continually decrease in every time period. Where SCC gradually declines from 2006 (APC: 

-25.54, 95 % CI: -43.30; -2.60) and drop again reaching the lowest peak in 2012 (APC: -2.67, 

95 % CI: -12.60; 8.40). The pattern was observed to LCC, with a drastically decreasing trend 

from 2005 (APC: -40.62, 95 % CI: -52.60; -26.80) and continued a few drop thereafter (APC: 

-0.13, 95 % CI: -43.20; 12.50). On the other hand, among unspecified lung cancer histological 

subtype, all increased in the initial study time frame but decreased in the latter period. CAR 

(NOS) with a drastically increased from 2005 (APC: 11.33, 95 % CI: -26.90; 13.50) but 

significantly fell off rapidly thereafter (APC: -18.40, 95 % CI: -26.80; -9.00). Also, NSCC 

and MN show the same pattern. Where, the former increased from 2006 (APC: 8.77, 95 % CI: 

-31.20; 7.20) but decreased thereafter (APC: -14.85, 95 % CI: -26.40; -1.50) and the latter 

increased from 2009 (APC: 6.28, 95 % CI: -11.00; 27.00) but also decreased thereafter (APC: 

-3.36, 95 % CI: -13.10; 10.10) Figure 9 Continued (1). 

Incidence trends in lung cancer by histological subtype shows different patterns 

according to gender. Among men, lung cancer by specified histological subtype reveals ADC 

as the highest in rate from 2003-2007 around 6.54 (457 cases) but declines in a few from 

2008-2012 around 5.51 (486 cases). Followed by SQCC, with rates around less than a half 

compared to the highest number of rates from 2003-2007 around 3.64 (251 cases) and 

declines thereafter from 2008-2012 around 2.43 (204 cases). Least incidence rates were also 

observed in LCC, from 2003-2007 around 0.21 (13 cases) and slightly decreased from 

2008-2012 around 0.18 (12 cases). Most of the decreasing average annual percentage change 



 

63 

 

was observed between SCC and LCC, where the former shows the significant result (AAPC: 

-10.61, 95 % CI: -16.40; -4.40) while the latter also exhibits gradual decreased (AAPC: 

-10.19, 95 % CI: -28.00; 12.10). However, SCC and LCC rose up in some specific time 

frame, in which it contradicts the overall results. Where SCC has the foremost increased 

from 2008 (APC: 8.54, 95 % CI: -14.30; 17.50), followed by LCC from 2005 (APC: 4.61, 

95 % CI: -12.20; -8.30). Among the unspecified lung cancer histological subtype, most 

declines on incidence trends except MN that increase from 2005 (APC: 5.40, 95 % CI: -6.70; 

19.10) Figure 15 and Table 6 Continued (1). The incidence rate of lung cancer by 

histological subtype among women shows consistent results with the overall findings. Where, 

ADC as the foremost rate among specified histological subtype from 2003-2007 around 3.68 

(335 cases) but slightly drop- off from 2008-2012 around 2.94 (347 cases). It was followed 

by SQCC from 2003-2007 around 0.64 (56 cases) but also declined from 2008-2012 around 

0.44 (48 cases). The incidence trends of the aforementioned histological subtype were 

observed an increasing trend, where the former started to increase from 2009 (APC: 5.94, 95 % 

CI: -27.30; 24.30) while the latter drastically fluctuate upwards from 2010 (APC: 35.47, 95 % 

CI: -36.90; 40.50). Also, OSC was observed a few increased on trends from 2005 (APC: 1.02, 

95 % CI: -12.20; 15.90). Among the unspecified histological subtype, only MN was noticed 

to increase from its average annual percentage change (AAPC: 4.46, 95 % CI: -2.20; 11.50). 

However, from a joinpoint basis, CAR (NOS) and NSCC have marked an increase in a 

certain time period. Where, CAR (NOS) shows a few increased from 2003-2006 (APC: 1.77, 

95 % CI: -24.70; -7.60) but significantly decreased thereafter from 2006-2012 (APC: -20.71, 

95 % CI: -30.40; -9.60). Also, NSCC shows the same pattern of increased from 2003-2005 

(APC: 56.59, 95 % CI: -54.40; 43.80) and a relevant decreased thereafter from 2005-2012 

(APC: -12.92, 95 % CI: -23.20; -1.30). Figure 9 Continued (3) and Table 6 Continued (1 

and 2). 
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Figure 9. DOH- RCR ASR Incidence of Lung Cancer by Gender, per 100, 000, from year 

2003- 2012. (*) Indicates that the APC is significantly different from zero at the alpha = 

0.05 level. 
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Figure 9. Continued (1). DOH-RCR Age Standardize Incidence Rate of Lung Cancer by Histological Subtype, per 100,000, from year 2003- 2012. 

(   ) Observed ASR, (*) Indicates that the APC is significantly different from zero at the alpha = 0.05 level. 
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Figure 9. Continued (2). DOH-RCR Age Standardize Incidence Rate of Lung Cancer by Histological Subtype, Male, per 100,000, from 

year 2003-2012. (   ) Observed ASR, (*) Indicates that the APC is significantly different from zero at the alpha = 0.05 level. 
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Figure 9 Continued (3). DOH-RCR Age Standardize Incidence Rate of Lung Cancer by Histological Subtype, Female, per 100,000, 

from year 2003-2012. (   ) Observed ASR, (*) Indicates that the APC is significantly different from zero at the alpha = 0.05 level. 
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Table 6. Average Annual Cancer Incidence Age Adjusted Rates (2003-2007 Cohort and 2008-2012 Cohort) and Trends (Joinpoint Regression Analysis for 2003-2012) 
Total (All) Lung Cancer Incidence and Histological Subtype by Gender, DOH- RCR 

  Joinpoint Regression Analysis 

Variables Abbr. Cases* 

Average 
Annual 
Rates 

(2003-2007)  

Cases** 

Average 
Annual 
Rates 

(2008-2012)  

AAPC***  
(CI) 

 

        Trend 1 
    Year      APC****  

          (CI) 

        Trend 2 
Year     APC****  
           (CI) 

All  4490 28.37 4342 22.15 -4.95  ̂
(-6.20ï -3.70) 

2003-2005      -2.87 
            (-22.20ï 21.30) 

2005-2012      -5.32̂  
            (-8.10ï 2.40) 

Male  3193 46.37 2997 35.72 -5.26  ̂
(-6.70ï -3.80) 

2003-2009      -5.80  ̂
             (-9.10ï -2.40) 

2009-2012      -3.82 
            (-13.60ï 7.10) 

Female  1297 14.68 1345 12.09 -3.69̂  
(-4.70ï -2.70) 

2003-2005       1.20 
            (-11.10ï 15.20) 

2005-2012      -4.47  ̂
            (-6.00ï -2.90) 

(All) Histologic Subtype         

Adenocarcinoma ADC 792 2.35 833 2.23 -3.12  ̂
(-5.90ï -0.20) 

2003-2008      -6.36 
             (-15.10ï 3.20) 

2008-2012       1.25 
           (- 11.30ï 15.50) 

Squamous cell 
carcinoma 

SQCC 307 1.95 252 1.31 -6.69  ̂
(-10.10ï -3.10) 

2003-2009     -9.97̂  
             (-16.80ï -2.60) 

2009-2012       2.57  
           (-19.00ï 29.80) 

Small cell carcinoma SCC 211 1.37 154 0.77 -10.65  ̂
(-15.50ï -5.50) 

2003-2006     -25.54  ̂
             (-43.30ï -2.30) 

2006-2012      -2.67 
            (-12.60ï 8.40) 

Large cell carcinoma LCC 16 0.11 14 0.08 -11.65 
(-28.70ï 9.40) 

2003-2010     -40.62 
            (-52.60ï 26.80) 

2010-2012      -0.13 
           (-43.20ï 12.50) 

Other specified 
carcinoma 

OSC 42 0.26 46 0.21 -5.52 
(-12.40ï 1.90) 

2003-2005     -34.76 
            (-59.50ï 5.20) 

2005-2012       2.36 
            (-4.20ï 9.40) 

 
Carcinoma, Not 
Otherwise Specified 

 
CAR 
(NOS) 

 
1469 

 
9.36 

 
724 

 
3.71 

 
-14.06  ̂

(-20.20ï -7.40) 

 
2003-2005      11.33 
            (-26.90ï 13.50) 

 
2005-2012      -18.40  ̂
           (-26.80ï -9.00) 

Non-small Cell 
Carcinoma 

NSCC 613 3.68 441 2.19 -8.98  ̂
(-15.10ï -2.50) 

2003-2006        8.77 
            (-31.20ï 7.20) 

2006-2012      -14.85  ̂
           (-26.40ï -1.50) 

Malignant Neoplasm, 
Not Otherwise Specified 

MN 1040 6.77 1878 9.86 3.24 
(-2.80ï 9.70) 

2003-2009      6.28 
            (-11.00ï 27.00) 

2009-2012       -3.36 
           (-13.10ï 10.10) 
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Table 6 Continued (1).  
 

       Joinpoint Regression Analysis 

Variables  Cases* 

Average 
Annual 
Rates 

(2003-2007) 

Cases**  

Average 
Annual 
Rates 

(2008-2012) 

AAPC*** (CI) 
 

      Trend 1 
 Year          APC****  
                  (CI) 

         Trend 2 
    Year     APC****      

             (CI) 

Male Histologic Subtype        

ADC  457 6.54 486 5.51 -3.44  ̂
(-6.10ï -0.70) 

 2003-2005      -11.61     
            (-36.40ï 22.90) 

2005-2012      -1.88  
            (-6.00ï 2.40) 

SQCC  251 3.64 204 2.43      -7.33̂  
  (-12.00ï -2.50) 

 2003-2005      -0.71 
            (-6.10ï 24.70) 

2005-2012      -8.55 
           (-10.10ï 3.30) 

SCC  172 2.62 120 1.43 -10.61  ̂
  (-16.40ï -4.40) 

2003-2008      -21.16  ̂
            (-31.60ï -9.20) 

2008-2012       8.54 
          (-14.30ï 17.50) 

LCC  13 0.21 12 0.18 -10.19 
  (-28.00ï 12.10) 

2003-2005       -44.69 
            (-48.70ï 30.20) 

2005-2012       4.61 
           (-12.20ï 8.30) 

OSC  27 0.39 29 0.31 -4.40 
(-12.10ï4.00) 

2003-2005       -37.65 
            (-52.30ï 3.20) 

2005-2012      4.34 
           (-2.90ï 12.10) 

 
 

CAR (NOS) 

  

1064 

 

15.47 

 

520 

 

6.26 

 
-13.69  ̂

 (-20.30ï -6.50) 

 
2003-2005       13.70 
            (-29.10ï 15.80) 

 
2005-2012      -18.26  ̂
          (-27.40ï -8.00) 

 

NSCC  
457 6.27 314 3.59 

-9.58  ̂
(-15.10ï -3.70) 

2003-2006       4.51 
            (-32.80ï 6.20) 

2006-2012      -14.62  ̂
          (-26.30ï -1.10) 

MN  752 11.23 1312 16.01 3.06 
(-2.70ï 9.20) 

2003-2005       -9.86 
            (-16.30ï 13.40) 

2005-2012        5.40 
           (-6.70ï 19.10) 

Female Histologic Subtype        

ADC  335 3.68 347 2.94 -2.65  
(-7.20ï 2.20) 

2003-2009      -6.02  
            (-18.40ï 8.30) 

2009-2012      5.94  
          (-27.30ï 24.30) 

SQCC  56 0.64 48 0.44 -3.53  
(-12.40ï 5.20) 

2003-2010      -10.54 
            (-27.10ï 9.80) 

2010-2012      35.47 
          (-36.90ï 40.50) 

SCC  39 0.42 34 0.30 -8.74  
(-16.00ï 0.90) 

2003-2005      -24.21 
            (-30.30ï 32.40) 

2010-2012      -4.76 
          (-19.30ï 12.40) 

LCC  3 0.11 2 0.08 -10.87  ̂

(-19.30ï - 1.60) 

2003-2005     -19.45 
            (-26.40ï 26.40) 

2006-2012      -6.69 
          (-31.80ï 27.60) 

OSC  15 0.16 17 0.13 -6.79 
(-14.90ï2.10) 

2003-2005     -33.43 
            (-46.80ï 33.30) 

2005-2012       1.02 
          (-12.00ï15.90) 
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Note:  *Cases used for average annual cancer incidence ASR, per 100,000, from year 2003 -2007. 

**Cases used for average annual cancer incidence ASR, per 100,000, from year 2008 -2012. 

*** AAPC from 2003 - 2012, calculated b y Joinpoint Regression Analysis.  

****APC calculated using Joinpoint Regression Analysis.  

^ APC is significantly different from zero (two -side P <05). 

Average Annual Age Standardized Cancer Incidence Rates per 100,000 from 2003 -2012, were computed by the direct method using the 

WHO standard population (WHO 2000 -2025). 

ADC, SQCC, SCC, LCC, and OSC, were categorized as specified his tologic al subtype of lung cancer, while  

CAR (NOS), NSCC, MN, were categorized as unspecified histologic al subtype of lung cancer

         

Table 6 Continued (2).         

CAR (NOS)  405 4.70 204 1.85 -14.28  ̂
(-20.10ï -8.00) 

2003-2006      1.77 
           (-24.70ï 7.60) 

2006-2012      -20.71  ̂
           (-30.40ï -9.60) 

NSCC  156 1.66 127 1.10 -7.18 
(-16.00ï 2.50) 

2003-2005      56.59 
           (-54.40ï 43.80) 

2005-2012      -12.92  ̂
           (-23.20ï -1.30) 

MN  288 3.38 566 5.30 4.46 
(-2.20ï 11.50) 

2003-2009      9.08 
           (-8.90ï 13.60) 

2009-2012      -5.03 
           (-18.00ï 5.60) 
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3.5. Lung Cancer Incidence by Histological Subtype Across Years, CR and 

ASR per 100,000, using 2005 Population as Standard Population, 

DOH-RCR, 2003- 2012 

Overall, lung cancer incidence trends decreased across years, (CR= AAPC: -2.60, 

95% CI: -3.80; -1.40, and ASR= AAPC: -5.20, 95% CI: -6.50; -4.00), except subtype ADC in 

women (CR= AAPC: 0.32, 95% CI: -4.70; 5.60, and ASR= AAPC: 1.89, 95% CI: -7.10; 

2.20). Among all the specified histological subtypes, ADC has the lowest decreased in 

average annual percentage rates (CR= AAPC: -0.43, 95% CI: -3.90; 3.10, and ASR= AAPC: 

-3.20, 95% CI: -6.00; -0.20). Followed by SQCC (CR= AAPC: -5.23, 95% CI: -8.80; -1.50, 

and ASR= AAPC: -8.00, 95% CI: -10.00; -4.90). Among all the unspecified histological 

subtype, all decreased except MN (CR= AAPC: 5.77, 95% CI: -0.40; 12.30, and ASR= 

AAPC: 2.79, 95% CI: -3.50; 9.50) Table 7. In men, lung cancer incidence trends across years 

decreased (CR= AAPC: -3.40, 95% CI: -4.90; -1.80, and ASR= AAPC: -5.95, 95% CI: -7.50; 

-4.30). Among the specified histological subtype, it was consistent to the overall rates where 

all decreased in incidence trend. The lowest decreasing average annual percentage change 

was observed in ADC (CR= AAPC: -1.03, 95% CI:-4.30; 2.40, and ASR= AAPC: -3.60, 95% 

CI: -6.40; -0.80). Followed by OSC (CR= AAPC: -1.93, 95% CI: -7.80; 4.30, and ASR= 

AAPC: -4.70, 95% CI: -10.2; 1.10). Among the unspecified histological subtype, there was 

an observed increased in MN (CR= AAPC: 4.95, 95% CI: -1.30; 11.60, and ASR= AAPC: 

2.03, 95% CI: -4.40; 8.90) Table 7 Continued (1). In women, it was also consistent to the 

overall incidence trends where it was observed a decreasing pattern (CR= AAPC: -0.80, 95% 

CI: -2.00; 0.40, and ASR= AAPC: -3.48, 95% CI: -4.61; -2.30). However, specified subtype 

ADC increased in rates (CR= AAPC: 0.32, 95% CI: -4.70; 5.60, and ASR= AAPC: 1.89, 95% 

CI: -7.10; 2.20). Also, unspecified subtype MN observed an increased (CR= AAPC: 7.74, 95% 

CI: 1.50; 14.40, and ASR= AAPC: 4.80, 95% CI: -1.50; 11.50) Table 7 Continued (2).
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Histological Group Rate Rate 
AAPC 95% CI p-value 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Overall Cases 875 937 929 917 832 872 816 867 932 855    

CR 13.71 14.27 13.75 13.19 11.63 12.3 11.2 11.66 12.23 10.94 -2.60 -3.80 to -1.40 <0.01 

ASR
 a)

 14.15 14.50 13.75 12.99 11.29 12.35 10.15 9.87 10.15 8.95 -5.20 -6.50 to -4.00 <0.01 

ADC Cases 167 140 174 151 160 120 174 169 208 162    

CR 2.62 2.62 2.62 2.62 2.62 2.62 2.62 2.62 2.62 2.62 -0.43 -3.90 to 3.10 0.8 

ASR
 a)

 2.7 2.16 2.58 2.14 2.17 1.7 2.17 1.93 2.28 1.69 -3.20 -6.00 to -0.20 <0.01 

SQCC Cases 66 67 70 57 47 46 40 55 60 51    

CR 1.03 1.02 1.04 0.82 0.66 0.65 0.55 0.74 0.79 0.65 -5.23 -8.80 to -1.50 <0.01 

ASR
 a)

 1.07 1.04 1.04 0.81 0.64 0.66 0.5 0.63 0.65 0.52 -8.00 -10.00 to -4.90 <0.01 

SCC Cases 58 55 34 31 33 29 25 36 31 33    

CR 0.91 0.84 0.5 0.45 0.46 0.41 0.34 0.48 0.41 0.42 -8.55 -13.20 to 3.60 <0.01 

ASR
 a)

 0.94 0.85 0.5 0.44 0.45 0.41 0.31 0.4 0.34 0.34 -11.18 -15.20 to -70 <0.01 
LCC Cases 8 1 4 2 1 5 1 6 2 0    

CR 0.13 0.02 0.06 0.03 0.01 0.07 0.01 0.08 0.03 0.01 -9.86 -25.10 to 8.40 0.2 

ASR
 a)

 0.13 0.00 0.06 0.03 0.00 0.07 0.01 0.07 0.02 0.00 -12.51 -27.40 to 5.40 0.10 

OSC Cases 13 7 7 8 7 8 8 12 10 8    

CR 0.2 0.11 0.1 0.12 0.1 0.11 0.11 0.16 0.13 0.1 -2.42 -8.40 to 4.00 0.4 

ASR
 a)

 0.21 0.11 0.1 0.11 0.1 0.11 0.1 0.14 0.11 0.08 -5.14 -10.6 to 0.70 0.10 

CAR (NOS) Cases 280 233 351 355 250 172 111 131 176 134    

CR 4.39 3.55 5.2 5.11 3.5 2.43 1.52 1.76 2.31 1.71 -11.64 -17.90 to -4.90 <0.01 

ASR
 a)

 4.53 3.6 5.2 5.03 3.4 2.44 1.38 1.49 1.94 1.40 -13.90 -20.10 to -7.20 <0.01 
NSCC Cases 73 149 119 132 140 114 75 86 77 89    

CR 1.14 2.27 1.76 1.9 1.96 1.61 1.03 1.16 1.01 1.14 -6.75 -12.6 to -0.5 <0.01 
ASR

 a)
 1.18 2.3 1.76 1.87 1.9 1.62 0.93 1.00 0.83 0.94 -9.12 -15.20 to 2.60 <0.01 

MN Cases 210 285 170 181 194 378 382 372 368 378    
CR 3.29 4.34 2.52 2.6 2.71 5.33 5.24 5 4.83 4.84 5.77 -0.40 to 12.30 0.1 
ASR

 a)
 3.39 4.41 2.52 2.57 2.63 5.34 4.76 4.22 3.99 3.97 2.79 -3.50 to 9.50 0.3 

 
Note: /wΩǎ ŀƴŘ !wΩǎ ǿŜǊŜ ŜȄǇǊŜǎǎŜŘ ǇŜǊ мллΣллл ǇŜƻǇƭŜΦ /wΣ ŎǊǳŘŜ ǊŀǘŜΤ !{wΣ ŀƎŜ-standardize rate; APC, annual percentage change; CI, confidence interval. 

a)
 The Philippines 

(DOH-RCR) Mid-population in 2005 was used as standard population. 
 
 
 
 

Table 7. Lung Cancer Incidence Across Years, Using 2005 Population as Standard Population, and AAPC by Sex and Histological Subtype, DOH-RCR, 2003-2005 
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Table 7 Continued (1). 

Histological Group Rate Rate 
APC 95% CI p-value 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

 
Male 

Cases 641 682 662 648 560 623 552 602 633 587    
CR 20.38 21.08 19.89 18.93 15.9 17.84 15.39 16.45 16.85 15.23 -3.40 -4.90 to -1.80 <0.01 
ASR

 a)
 20.87 21.34 19.89 18.71 15.55 18.12 13.99 13.85 13.98 12.47 -5.95 -7.50 to -4.30 <0.01 

ADC Cases 108 81 90 89 89 73 109 98 110 96    
CR 3.43 2.5 2.7 2.6 2.53 2.09 3.04 2.68 2.93 2.49 -1.03 -4.30 to 2.40 0.5 
ASR

 a)
 3.52 2.53 2.7 2.56 2.47 2.13 2.79 2.26 2.46 2.04 -3.60 -6.40 to -0.80 <0.01 

SQCC Cases 58 51 59 48 35 42 29 48 49 36    
CR 1.84 1.58 1.77 1.4 0.99 1.2 0.81 1.31 1.3 0.93 -5.95 -10.20 to -1.40 <0.01 
ASR

 a)
 1.9 1.59 1.77 1.39 0.98 1.23 0.74 1.11 1.06 0.73 -8.70 -12.50 to -4.70 <0.01 

 
SCC 

Cases 47 48 28 25 24 18 21 30 24 27    
CR 1.49 1.48 0.84 0.73 0.68 0.52 0.59 0.82 0.64 0.70 -9.09 -14.60 to -3.20 <0.01 
ASR

 a)
 1.53 1.51 0.84 0.72 0.67 0.52 0.53 0.68 0.53 0.56 -11.60 -16.40 to -6.50 <0.01 

LCC Cases 7 0 3 2 1 4 1 6 1 0    
CR 0.22 0.00 0.09 0.06 0.03 0.11 0.03 0.16 0.03 0.00 -9.10 -25.6 to 11.1 0.3 
ASR

 a)
 0.23 0.00 0.09 0.06 0.03 0.12 0.02 0.13 0.02 0.00 -11.80 -27.60 to 7.60 0.20 

OSC Cases 8 5 5 5 4 5 4 7 7 6    
CR 0.25 0.15 0.15 0.15 0.11 0.14 0.11 0.19 0.19 0.16 -1.93 -7.80 to 4.30 0.5 
ASR

 a)
 0.26 0.16 0.15 0.14 0.11 0.15 0.09 0.17 0.15 0.13 -4.70 -10.2 to 1.10 0.10 

CAR (NOS) Cases 199 172 264 255 174 127 71 95 127 100    
CR 6.33 5.32 7.93 7.45 4.94 3.64 1.98 2.6 3.38 2.59 -11.71 -18.30 to -4.60 <0.01 
ASR

 a)
 6.47 5.38 7.93 7.37 4.84 3.7 1.79 2.18 2.82 2.15 -13.89 -20.50 to -6.80 <0.01 

NSCC Cases 61 115 83 100 98 81 54 61 59 59    
CR 1.94 3.55 2.49 2.92 2.78 2.32 1.51 1.67 1.57 1.53 -7.75 -13.10 to -2.10 <0.01 
ASR

 a)
 1.99 3.6 2.49 2.89 2.72 2.35 1.35 1.44 1.3 1.27 -10.05 -15.7 to -4.0 <0.01 

MN Cases 153 210 130 124 135 273 263 257 256 263    
CR 4.86 6.49 3.91 3.62 3.83 7.82 7.33 7.02 6.82 6.82 4.95 -1.30 to 11.60 0.1 
ASR

 a)
 4.97 6.57 3.91 3.58 3.74 7.92 6.69 5.88 5.64 5.6 2.03 -4.40 to 8.90 0.5 

 
Note: /wΩǎ ŀƴŘ !wΩǎ ǿŜǊŜ ŜȄǇǊŜǎǎŜŘ ǇŜǊ мллΣллл ǇŜƻǇƭŜΦ /wΣ ŎǊǳŘŜ ǊŀǘŜΤ !{wΣ ŀƎŜ-standardize rate; APC, annual percentage change; CI, confidence interval. 

a)
 The Philippines 

(DOH-RCR) Mid-population in 2005 was used as standard population. 
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Note: /wΩǎ ŀƴŘ !wΩǎ ǿŜǊŜ ŜȄǇǊŜǎǎŜŘ ǇŜǊ мллΣллл ǇŜƻǇƭŜΦ /wΣ ŎǊǳŘŜ ǊŀǘŜΤ !{wΣ age-standardize rate; APC, annual percentage change; CI, confidence interval. 

a)
The Philippines (DOH-RCR) 

Mid-population in 2005 was used as standard population.

Table 7 Continued (2). 
 

Histological Group Rate Rate 
APC 95% CI p-value 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Female Cases 682 609 5 854 283 32 73 104 682 609    

CR 7.23 7.66 7.79 7.63 7.49 6.92 7.13 7.01 7.73 6.77 -0.80 -2.00 to 0.40 0.2 

ASR
 a)

 7.50 7.79 7.79 7.48 7.23 6.91 6.46 6.00 6.46 5.56 -3.48 -4.61 to -2.30 <0.01 
ADC Cases 59 59 84 62 71 47 65 71 98 66    

CR 1.82 1.77 2.45 1.76 1.96 1.31 1.76 1.88 2.53 1.67 0.32 -4.70 to 5.60 0.9 
ASR

 a)
 1.89 1.8 2.45 1.72 1.89 1.3 1.58 1.6 2.12 1.35 1.89 -7.10 to 2.20 0.3 

SQCC Cases 8 16 11 9 12 4 11 7 11 15    
CR 0.25 0.48 0.32 0.26 0.33 0.11 0.3 0.19 0.28 0.38 -1.71 -9.70 to 7.00 0.7 
ASR

 a)
 0.25 0.49 0.32 0.25 0.31 0.11 0.27 0.16 0.24 0.3 -4.42 -11.90 to 3.70 0.2 

SCC Cases 11 7 6 6 9 11 4 6 7 6    
CR 0.34 0.21 0.18 0.17 0.25 0.31 0.11 0.16 0.18 0.15 -6.06 -13.0 to 1.50 0.1 
ASR

 a)
 0.35 0.21 0.18 0.17 0.24 0.31 0.1 0.13 0.15 0.12 -8.80 -16.10 to  -0.90 <0.01 

LCC Cases 1 1 1 0 0 1 0 0 1 0    
CR 0.03 0.03 0.03 0.00 0.00 0.03 0.00 0.00 0.03 0.00 -6.50 -14.00 to 1.60 0.1 
ASR

 a)
 0.03 0.03 0.03 0.00 0.00 0.03 0.00 0.00 0.02 0.00 -10.19 -17.60 to -2.00 <0.01 

OSC Cases 5 2 2 3 3 3 4 5 3 2    
CR 0.15 0.06 0.06 0.09 0.08 0.08 0.11 0.13 0.08 0.05 -2.87 -11.60 to 6.70 0.5 
ASR

 a)
 0.16 0.06 0.06 0.08 0.08 0.08 0.1 0.11 0.06 0.04 -5.49 -13.60 to 3.40 0.2 

CAR (NOS) Cases 81 61 87 100 76 45 40 36 49 34    

CR 2.5 1.83 2.54 2.84 2.09 1.25 1.08 0.95 1.27 0.86 -11.38 -17.40 to -4.90 <0.01 
ASR

 a)
 2.6 1.87 2.54 2.78 2.02 1.25 0.98 0.82 1.08 0.69 -13.70 -19.60 to -7.30 <0.01 

NSCC Cases 12 34 36 32 42 33 21 25 18 30    
CR 0.37 1.02 1.05 0.91 1.16 0.92 0.57 0.66 0.47 0.76 -4.24 -12.30 to 4.60 0.3 
ASR

 a)
 0.38 1.04 1.05 0.89 1.12 0.92 0.51 0.58 0.38 0.63 -6.7 -15.00 to 2.40 0.1 

MN Cases 57 75 40 57 59 105 119 115 112 115    
CR 1.76 2.25 1.17 1.62 1.63 2.92 3.22 3.04 2.9 2.9 7.74 1.50 to 14.40 <0.01 
ASR

 a)
 1.83 2.3 1.17 1.59 1.58 2.91 2.91 2.6 2.42 2.42 4.80 -1.50 to 11.50 0.1 
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3.6. Comparison on the Incidence Rate of the 10 Municipalities with the 

Highest Number of Cases in Lung Cancer, ASR, per 100,000, Overall, 

Gender-based, and by Histological Subtype 
 

The average annual rate of lung cancer by histological subtype varies according to 

geographic location, due to lung cancer incidence was common to populous places like urban 

areas 
[57]

. However, the rate of ADC among specified histological subtype, were consistently 

the highest throughout the 10-year study period.  

From 2003-2007, among the DOH-RCR Municipalities, Antipolo City has the 

highest observed incidence rate of around 27.7 (304 cases). It was followed by Parañaque 

City around 19.2 (408 cases) and Las Piñas around 15.0 (326 cases). However, the average 

annual rates showed a minor decrease to all Municipalities from 2008-2018, Antipolo City 

was still the highest in rate around 20.0 (299 cases), followed by Mandaluyong City around 

17.5 (263 cases) and again Parañaque City around 16.9 (446 cases). On the other hand, the 

lung cancer incidence rate by specified histological subtype shows that ADC was common to 

all municipalities, especially from 2007-2008 in Pasig City (6.8) and Marikina City (6.5). 

Although there was a slight decrease in rates from 2008-2012 but the highest rates were still 

observed in the same Municipalities, the former around 5.3 and the latter around 5.5. Among 

the not otherwise specified histological subtype, CAR (NOS) and NSCC were observed to 

decreased on rates from all Municipalities except MN with a drastically increasing annual 

rates, especially from 2003-2007 in Marikina City (8.3) and Malabon City (7.9), and from 

2008-2012 in Mandaluyong City (13.9) and Parañaque City (12.5) (Table 8). 

Lung cancer incidence rates by histological subtype and geographic location also 

vary according to gender. Among men, most incidence rates was identified from 2003-2007 

in Pasig City (52.1) and Malabon City (59.1). However, the average annual rate exhibits a 

small decrease in the following years. From 2008-2012, the Municipality with the highest 
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incidence rate on these times was observed in Parañaque City (49.6) and Mandaluyong City 

(45.6). The histological subtype of each municipality was consistent to the overall findings, 

were ADC was still the highest on rate, from 2003-2007 in Marikina City (10.3) and Pasig 

City (10.2), but changes and slightly declined in rate from 2008-2012 where the former was 

around 8.7 and the latter was around 7.6. Not otherwise specified histological subtype was 

also consistent on incidence rates in the different Municipalities, where CAR (NOS) and 

NSCC were fluctuating downwards. In contrast, MN was drastically increasing from 

2003-2007 in Malabon City (13.9) and Marikina City (13.0). And continued to increase from 

2008-2012 in the same area, Malabon City (19.5), followed by Parañaque City (17.8) Table 8 

Continued (1). Among women, few cases were observed from the different Municipalities 

compared in men. From 2003-2007, most incidence rates were identified in Parañaque City 

around 19.2 (146 cases) and Las Piñas City around 15.0 (118 cases). From 2008-2012, the 

average annual rates were observably decreasing in most Municipalities, but the highest rates 

were identified in Mandaluyong City around 17.5 (85 cases) and still in Parañaque City 

around 16.9 (146 cases). The annual rates by specified histological subtype were also 

consistent from the overall incidence pattern, where ADC was the highest. From 2003-2007, 

the highest rates on ADC were observed in Parañaque City (6.6), followed by Las Piñas City 

and Pasig City with the incidence rate (4.4). Also from 2008-2012, the ADC incidence rates 

were observably highest in Mandaluyong City (4.2) and again in Las Piñas City (3.9). 

Among the unspecified histological subtype, only MN exhibits and increasing incidence rates. 

From 2003-2007, the highest rates were identified in Muntinlupa City (5.0) and Marikina 

City (4.8). And it keeps on increasing across the different Municipalities from 2008-2012, in 

which the highest incidence rates were observed in Parañaque City (8.4) and Mandaluyong 

City (8.1) Table 8 Continued (2).
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Table 8 . Comparison of DOH -RCR Age-standardized Incidence Rates on the 10 Municipalities with Highest Cases of Lung 

Cancer, Incidence Rates (per 100,000) in Microscopically Verified Cancer by Histologic al Subtype  

 

Municipality / 

City   

2003-2007  

 

2008-2012 

Cases Average 

Annual 

Rates* 

ADC SQCC SCC LCC OSC CAR 

(NOS) 

NSCC MN  Cases Average 

Annual 

Rates* 

ADC SQCC SCC LCC OSC CAR 

(NOS) 

NSCC MN  

Antipolo  304 27.7 4.3 2.5 0.6 0.3 0.4 9.3 2.8 7.0  299 20.0 3.6 1.6 0.6 0.2 0.3 2.8 1.6 9.7 

K`r Ohµ`r 326 15.0 5.6 2.2 1.1 0.2 0.4 10.6 4.6 6.5  392 14.3 5.0 1.6 0.5 0.2 0.2 5.4 2.9 11.3 

Makati  400 9.3 5.2 1.9 1.1 0.4 0.7 9.7 4.7 4.2  360 12.7 4.5 1.5 0.9 0.2 0.4 3.3 3.1 7.8 

Malabon  291 12.3 4.7 2.0 1.9 0.4 0.4 12.3 3.7 7.9  204 9.4 3.2 1.7 0.7 0.3 0.4 2.7 1.8 10.9 

Mandaluyong  236 12.9 5.6 3.1 0.9 - 0.6 9.6 3.7 6.9  263 17.5 4.9 1.8 0.7 - 0.5 4.5 3.4 13.9 

Marikina  352 12.6 6.5 1.8 2.2 0.2 0.4 8.6 4.1 8.3  302 12.0 5.5 1.3 1.2 0.4 0.3 3.5 1.2 9.5 

Muntinlupa  256 14.5 4.3 0.8 0.9 - 0.4 11.2 3.0 6.5 
 

207 9.8 2.4 1.3 0.8 - 0.5 3.7 1.7 9.8 

O`q`µ`ptd 408 19.2 6.4 2.3 2.3 0.5 0.5 10.7 5.6 5.7 446 16.9 5.1 1.6 1.6 0.3 0.5 6.5 2.3 12.5 

Pasig 480 14.3 6.8 3.2 1.4 0.5 0.3 11.4 4.3 7.2  381 11.8 5.3 1.2 1.2 0.4 0.2 4.1 2.4 8.3 

Taguig  264 11.1 3.9 2.1 2.2 0.3 0.3 7.1 3.7 7.0  292 13.2 3.8 2.0 0.7 0.2 0.2 4.3 2.7 8.1 

 

Note:  * ASR, per 100, 000 populations, in the table were analyze using World St andard Population (WHO 2000 -2025); 

Dash (-), no cases registered; 

SQCC, SCC, ADC, LCC, OSC, were categorized as specified histologic subtype of lung cancer, while 

CAR (NOS), NSCC, MN, were categorized as not otherwise specified histologic subtype of lung c ancer 
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Table 8  Continued (1) . 

Comparison of DOH -RCR Age-standardized Incidence Rates on the 10 Municipalities with Highest Cases of Lung Cancer, 

Incidence Rates (per 100,000) in Microscopically Verified Cancer by Histologic al Subtype in Male  
 

 
 

Note:  * ASR, per 100, 000 populations, in the table were analyze using World Standard Population (WHO 2000 -2025); 

Dash (-), no cases registered; 

ADC, SQCC, SCC, LCC, and OSC, were categorized as specified histologic subtype of lung cancer, while  

CAR (NOS), NSCC, and MN, were categorized as not otherwise specified histologic subtype of lung cancer   

 

Municipality / 

City   

2003-2007  

 

2008-2012 

Cases Average 

Annual 

Rates* 

ADC SQCC SCC LCC OSC CAR 

(NOS) 

NSCC MN  Cases Average 

Annual 

Rates* 

ADC SQCC SCC LCC OSC CAR 

(NOS) 

NSCC MN  

Antipo lo 208 36.1 5.4 5.0 2.4 0.7 0.8 12.7 4.4 10.4  214 34.5 5.3 2.9 1.3 0.4 0.6 5.4 3.3 16.0 

K`r Ohµ`r 249 42.4 6.9 3.6 2.5 0.5 0.5 16.9 7.0 10.4  273 44.2 6.4 3.1 1.0 0.6 0.5 8.4 4.7 10.2 

Makati  270 39.0 6.7 4.1 2.4 0.7 1.4 16.1 7.2 6.8  234 33.9 6.0 2.8 1.5 0.4 0.9 5.3 4.7 12.7 

Malabon  221 51.9 8.5 3.0 4.1 0.8 0.8 22.6 6.7 13.9  152 36.7 3.8 3.9 1.4 0.7 0.7 5.7 2.5 19.5 

Mandaluyong  178 45.2 8.1 6.4 1.9 - 0.9 16.7 7.3 12.5  178 45.6 5.9 3.7 1.4 - 0.9 7.3 5.8 21.5 

Marikina  258 48.3 10.3 3.9 4.5 0.5 1.0 16.1 6.7 13.0  208 37.1 8.7 2.9 2.5 1.0 0.6 7.0 1.8 14.9 

Muntinlupa  173 37.2 5.5 0.9 1.8 - 0.7 17.2 3.6 8.8 
 

148 33.1 2.9 1.9 1.3 - 0.7 7.3 2.9 16.8 

O`q`µ`ptd 262 40.4 6.0 4.1 4.2 1.3 0.5 14.7 8.5 9.5 300 49.6 7.5 3.1 1.7 0.7 0.8 12.7 5.7 17.8 

Pasig 352 52.1 10.2 6.0 2.2 0.9 0.5 20.5 8.4 12.3  266 38.9 7.6 2.3 2.2 0.5 0.5 7.2 3.8 15.2 

Taguig  185 39.5 4.9 3.6 4.8 0.7 0.7 12.4 7.4 11.4  192 33.3 5.8 4.1 1.2 0.5 0.5 6.2 4.2 11.8 
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Table 8  Continued (2) . 

Comparison of DOH -RCR Age-standardized Incidence R ates on the 10 Municipalities with Highest Cases of Lung C ancer, 

Incidence Rates (per 100,000) in Microscopically V erified  Cancer by Histologic al Subtype in  Female 

 

Municipality  

2003-2007  

 

2008-2012 

Cases Average 

Annual 

Rates* 

ADC SQCC SCC LCC OSC CAR 

(NOS) 

NSCC MN  Cases Average 

Annual 

Rates* 

ADC SQCC SCC LCC OSC CAR 

(NOS) 

NSCC MN  

Antipo lo 96 14.1 3.4 0.8 0.6 0.5 0.5 6.3 1.5 4.4  85 9.4 2.2 0.8 0.3 0.3 0.4 0.9 0.5 5.1 

K`r Ohµ`r 118 15.0 4.4 1.1 0.4 0.5 0.6 5.7 2.6 3.6  119 14.3 3.9 0.6 0.4 0.3 0.3 3.2 1.6 5.0 

Makati  130 9.3 4.1 0.6 0.5 0.4 0.4 5.1 2.7 2.3  126 12.7 3.6 0.6 0.5 0.3 0.3 1.8 2.0 4.4 

Malabon  70 12.3 2.4 1.2 1.0 0.7 0.7 5.3 1.2 3.8  52 9.4 2.7 0.5 0.6 0.5 0.6 0.8 1.3 4.8 

Mandaluyong  58 12.9 4.0 1.0 0.8 - 0.8 4.7 1.3 3.1  85 17.5 4.2 0.8 0.7 - 0.6 2.5 1.7 8.1 

Marikina  94 12.6 3.8 0.6 0.6 0.4 0.4 3.2 2.2 4.8  94 12.0 3.1 0.5 0.5 0.4 0.4 1.9 0.9 5.6 

Muntinlupa  83 14.5 3.6 1.0 0.6 - 0.7 5.7 2.5 5.0 
 

59 9.8 2.0 1.0 0.7 - 0.6 1.0 1.0 4.9 

O`q`µ`ptd 146 19.2 6.6 0.9 0.7 0.4 0.6 7.7 3.3 3.0 146 16.9 3.8 0.8 0.7 0.3 0.5 2.3 0.8 8.4 

Pasig 128 14.3 4.4 1.4 0.8 0.5 0.5 4.6 1.5 3.3  115 11.8 3.5 0.4 0.5 0.4 0.3 2.0 1.4 3.8 

Taguig  79 11.1 3.3 1.1 0.6 0.5 0.5 3.3 1.0 4.0  100 13.2 2.3 0.8 0.7 0.4 0.4 3.0 3.3 5.4 

 

Note:  * ASR, per 100, 000 populations, in the table were analyze using World Standard Population (WHO 2000 -2025); 

Dash (-), no cases registered; 

ADC, SQCC, SCC, LCC, and OSC, were categorized as specified histologic subtype of lung cancer, while  

CAR (NOS), NSCC, and MN, were ca tegorized as not otherwise specified histologic subtype of lung cancer   
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3.7. Comparison on the Incidence Rate of Microscopically Verified Lung 

Cancer in the Philippines (DOH-RCR) and in the Other Neighboring 

Countries, ASR, per 100,000, according to Gender 
 

The observe lung cancer incidence across countries shows that it is common for 

developed countries to have higher rates compared to other developing countries. On the 

other hand, the lung cancer rate by histological subtype shows that it is consistently high in 

the specified subtype ADC and SQCC compared to other histological subtype. Also, the ratio 

between the two aforementioned subtypes exhibits that frequently there were more incidence 

rates on ADC.   

Among the incidence rates in men, the Philippines (DOH-RCR) were consistent 

with the incidence pattern across the neighboring countries. However, from 2003-2007, the 

incidence rate was also quite high around 46.4 when compared to some other developed 

countries like Spain, Basque Country (53.3), South Korea (49.8), and USA, California (38.8). 

However, some developing countries have also equaled, if not but higher in rate, compared to 

the aforementioned countries, like China, Hong Kong (53.3). Among the histological subtype, 

the rate in the Philippines (DOH-RCR) was observed to be highest on ADC (6.5), followed 

by SQCC (3.6) and SCC (2.6). However, the ADC rates were much bigger and doubled upon 

comparing it to developed countries like USA: Los Angeles, Filipino (15.6); Los Angeles, 

Chinese (13.5); California (12.2). On the other hand, SQCC incidence rates in South Korea 

were five times higher (16.3), and around three to four times bigger in Spain: Basque 

Country (14.1); and Canary Island (10.6). Some countries have lower incidence rates on SCC 

compared to the Philippines, like Thailand and Malaysia that was less than in a half. 

Although LCC and OSC were the lowest in number but still a contributory factor in cancer 

rate. In LCC, it shows that most incidence rate was identified in Malaysia, Penang (7.8) and 

Spain: Basque Country (7.6); and Canary Islands (7.0), compared to Philippines (DOH-RCR)
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(0.2). In OSC, the highest rate was observed in China, Hong Kong (9.4), USA, California 

(8.7), and Israel (7.7). In 2008-2012, the incidence rates were slightly decreased to most 

countries but high lung cancer ASR were still common to developed countries, except 

Philippines (DOH-RCR) (35.7) with a quite higher incidence rate for a developing country 

compared to Thailand, Bangkok (27.5) and Malaysia, Penang (25.9). Among histological 

subtypes, there was a decrease in incidence rates but still, ADC and SQCC were the highest. 

In ADC, a high number of incidence rates were observed in China, Hong Kong (18.50), and 

the USA, Los Angeles: Filipino (16.4), compare in the Philippines (DOH-RCR) with around 

three times lower number on incidence rates (5.5). In SQCC, higher incidence rates were 

identified in South Korea (14.4), and Spain: Basque Country (13.6); and Canary Islands 

(10.0), compared in the Philippines (DOH-RCR) with around five times lower number of 

incidence rates (2.4). Fewer lung cancers ASR observe in other specified subtypes, which are 

SCC, LCC, and OSC. Also a consistent decreased in the rate pattern was noticed across the 

different countries (Table 9). 

In women, from 2003-2007, the Philippine (DOH-RCR) incidence rate on lung 

cancer was around 14.7, which was quite lower compared to a higher ASR in the USA, 

California (29.0), and China: Hong Kong (21.9); and Beijing City (21.3). However, from 

2008-2012, the incidence rates of the aforementioned countries have been observed to 

slightly fluctuate downward, in the Philippines (DOH-RCR) (12.1), USA, California (24.8), 

and China, Hong Kong (20.9), except Beijing City (22.7). Among the histological subtypes, 

from 2003-2007, a consistent incidence rate pattern was noticed across countries and in 

which ADC was the highest in rates. In the Philippines (DOH-RCR), ADC has a rate of 

around 3.7 but compared to developed countries like the USA, it is around three times higher, 

in California (11.3), Los Angeles: Chinese (12.3), and Los Angeles: Filipino (10.2). Also, in 
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China, Hong Kong has quite a higher rate (12.6). Fewer cases were identified in other 

histological subtypes. In 2008-2012, most of the specified histological subtype increase in 

incidence rates, especially ADC. Although in the Philippines (DOH-RCR), the incidence rate 

of ADC slightly decreases (2.9). But compared to other countries it was almost five times 

lower in rate like China: Hong Kong (13.9); and Beijing City (11.3), and USA: California 

(11.7); Los Angeles: Filipino (11.1); Los Angeles: Chinese (10.1). Also, even the other 

histological subtypes (SQCC, SCC, LCC, and OSC) have lower cases but the incidence rates 

were slightly increasing as it was observed in the different countries Table 9 (Continued). 

 

 

 

 

 

 

 

 

 

 

 



 

83 

 

Table 9. Comparison of DOH -RCR Age-standardized Incidence Rates with Other Countries, I ncidence Rates (per 100,000) 

of Microscopically Verified Lung Cancer by Histologic al Subtype of Male    
 

Country Area of 
Registry/ Ethnicity 

2003-2007 
[58, 59]

  2008-2012 
[60]

 

Cases ASR* ADC SQCC SCC LCC OSC ADC/SQ
CC Ratio 

 
 

Cases ASR* ADC SQCC SCC LCC OSC ADC/SQCC 
Ratio 

Philippines (DOH-RCR) 3,193 46.4 6.5 3.6 2.6 0.2 0.4 1.8  2,997 35.7 5.5 2.4 1.4 0.2 0.3 2.3 

China, Beijing City  7,243 36.8 9.4 8.3 3.8 2.2 0.7 1.1  9,094 37.9 11.6 7.3 3.6 1.4 1.4 1.6 

China, Hong Kong  11,433 53.3 19.1 9.9 4.5 1.5 9.4 1.9  11,404 44.5 18.5 6.9 3.9 0.8 7.3 2.7 

Israel 5,187 31.4 8.3 6.1 3.3 2.4 7.7 1.4  6,217 32.0 11.2 6.6 3.4 1.7 5.2 1.7 

Malaysia, Penang 503 28.4 7.6 3.8 1.4 7.8 1.2 2.0  477 25.9 10.6 4.2 1.8 5.3 1.1 2.5 

Malaysia, Penang:     
     Chinese 

371 32.2
  

9.9 4.6 1.9 8.7 1.3 2.2  326 29.2 12.2 5.0 2.2 5.7 0.9 2.4 

Malaysia, Penang:  
     Malay 

102 19.9
  

3.6 2.0 0.6 5.6 0.8 1.8  117 21.0 7.6 3.2 1.5 5.1 1.5 2.4 

South Korea 16,717 49.8 10.9 16.3 6.0 1.2 4.7 0.7  63,696 46.8 13.9 14.4 5.8 0.8 4.6 0.9 

Spain,Basque Country 4,439 53.5 13.5 14.1 6.8 7.6 4.9 0.9  4,743 51.8 14.3 13.6 5.1 4.7 8.2 1.1 

Spain, Canary Islands 1,690 43.4 10.2 10.6 4.9 7.0 3.4 0.9   44.4 14.2 10.0 5.1 4.7 4.8 1.42 

USA, California 40,114 38.8 12.2  7.2 4.2 2.1 8.7 1.7  38,973 31.9 12.4 6.6 3.2 1.2 5.2 1.9 

USA Los Angeles: 
     Chinese 

392 31.4
  

 
13.5 

 4.1 2.5 2.3 5.4 3.3  393 22.2 10.5 3.0 1.7 1.7 3.9 3.5 

USA Los Angeles:     
     Filipino 

342 40.1
  

15.6 8.4 3.9 2.6 6.7 1.9  377 22.2 16.4 5.7 2.8 1.5 5.2 2.9 

Thailand, Bangkok 1,920 32.1
  

8.7 1.4 1.0 0.5 3.0 6.2  1,289 27.5 6.2 1.8 1.2 0.6 2.7 3.4 

 

Note:  * ASR, per 100, 000 populations, in the table were analyze using World Standard Population (WHO 2000-2025);  
Dash (-), no cases registered; 
0.0, the rate is greater than 0 but less than 0.05. 
ADC, adenocarcinoma; SQCC, squamous cell carcinoma; SCC, small cell carcinoma; LCC, large cell carcinoma; OSC, other specified carcinoma 
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Table 9 (Continued) . 

Comparison of DOH ŘRCR Age-standardized Incidence Rates with Other C ountries, Incidence Rates (per 100,000) of 

Microscopically Verified Lung Cancer by Histologic al Subtype of Female  
 

Country Area of 
Registry/ Ethnicity 

2003-2007 
[58, 59]

  2008-2012 
[60]

 

Cases ASR* ADC SQCC SCC LCC OSC ADC/SQCC 
Ratio 

 
 

Cases ASR* ADC SQCC SCC LCC OSC ADC/SQCC 
Ratio 

Philippines (DOH-RCR) 1,297 14.7 3.7 0.6 0.4 0.1 0.2 6.2  1,345 12.1 2.9 0.4 0.3 0.1 0.2 7.3 

China, Beijing City  4,014 21.3 8.6 1.7 1.2 1.2 0.3 5.1  5,532 22.7 11.3 1.2 1.1 0.7 0.6 9.4 

China, Hong Kong  5,341 21.9 12.6 1.3 0.6 0.5 3.4 9.7  7,473 20.9 13.9 1.0 0.5 0.2 2.7 13.9 

Israel 2,600 12.8 4.8 1.2 1.0 0.8 3.5 4.0  3,363 14.4 6.9 1.4 1.1 0.7 2.5 4.9 

Malaysia, Penang 201 9.0 3.9 0.5 0.4 2.1 0.3 7.8  173 8.8 4.8 0.7 0.3 1.4 0.4 6.9 

Malaysia, Penang:     
     Chinese 

155 11.3 5.3 0.8 0.7 2.2 0.4 6.6  121 10.5 6.0 0.9 0.3 1.5 0.4 0.7 

Malaysia, Penang:  
     Malay 

33 4.4
  

1.7 0.2 ҍ 1.4 0.2 8.5  36 5.5 2.5 0.3 0.4 1.2 0.3 8.3 

South Korea 16,717  13.4 6.4 1.2 0.9 0.3 1.2 5.3  24,892 14.8 9.0 1.1 0.8 0.2 1.2 8.2 

Spain,Basque Country 828 9.8 3.9 1.2 1.2 1.6 1.1 3.3  1,298 13.9 5.8 1.5 1.9 1.0 2.7 3.9 

Spain, Canary Islands 368 9.1 3.8 1.1 0.9 1.4 0.8 3.5  609 12.0 5.9 1.2 1.6 0.9 1.3 4.9 

USA, California 36,288 29.0 11.3 3.6 3.4 1.3 6.4 3.1  36,334 24.8 11.7 3.3 2.7 0.8 4.0 3.5 

USA Los Angeles: 
     Chinese 

292 19.0 12.3 1.0 0.5 1.3 2.0 12.3  320 16.1 10.1 1.1 0.4 0.7 2.6 9.2 

USA Los Angeles:     
     Filipino 

200 15.8
  

10.2 0.6 0.7 1.0 2.6 17.0  275 15.5 11.1 1.1 0.2 0.2 2.1 10.1 

Thailand, Bangkok 1,037 11.9 4.2 0.4 0.3 0.2 0.9 10.5  711 10.9 3.7 0.4 0.2 0.2 0.9 9.25 

 

Note:  *ASR, per 100, 000 populations, in the table were analyze using World Standard Population (WHO 2000-2025); 
Dash (-), no cases registered; 
0.0, the rate is greater than 0 but less than 0.05. 
ADC, adenocarcinoma; SQCC, squamous cell carcinoma; SCC, small cell carcinoma; LCC, large cell carcinoma; OSC, other specified carcinoma
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4.0. Discussion 
 

 4.1. General Findings on Lung Cancer Incidence 
 

The cancer statistics in the Philippines shows that lung cancer incidence and 

rates vary according to gender. In men, the incidence slightly fluctuates upward but started to 

stabilized across years, whereas in women, there was an observed minor increase during the 

study period 
[61]

. In this study where subject gathered at the Department of Health- Rizal 

Cancer Registry, from 2003-2012, the trends for lung cancer incidence shows that there was 

a few decreased in the overall rate across years. But according to gender, a consistent 

decreasing trend was observed in men and a slight increase in incidence trends in women yet 

also decreased in the following years. These observed slightly decreased was related to the 

different prevention programs that the government initiated to reduce the exposure to tobacco 

used and smoking behavior, also to secondhand smoking as the most common associated risk 

factor to lung cancer occurrence 
[16, 24, 62, 63]

.  

The Philippine Cancer Control Program (PCCP) that begun since 1988, 

established program such as an anti-smoking campaign to reduced cases of lung/larynx 

cancer, through Lung Cancer Control Program (LCCP) under the DOH, which utilized 

primary prevention at the community level, tertiary prevention at special medical centers, and 

rehabilitation activities at both community and hospital levels. The slogan used to advertise 

the program was ŗYosi Kadiri, No SayoŘ which means ŗIt is Not Cool to Smoke.Ř The 

program was strengthened through collaboration to the Department of Education, Culture and 

Sports- Bureau of Secondary Education that helps to spread awareness to the secondary 

school level about the negative impact of smoking and tobacco used. The initial components 

that were integrated into this collaboration were the following: (1) integrating into the school 

curriculum the health education programs which was about smoking as a health problem; 
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(2) social mobilization; (3) and creating counseling centers to assist youths for tobacco 

cessation, and also to guard students against the use of tobacco and smoking behavior. Also, 

on January 28, 1993, a DOH Administrative Order No. 8 series of 1993 stops the tobacco and 

smoking used in the DOH premises. Another, DOH Administrative Order No. 10 series of 

1993 was implemented on March 22, 1993, about the regulation on cigarette pact labeling 

and advertising. The DOH has joined also the multi-sectoral groups in the lobby for the 

anti-smoking Bill number 358 in the Senate. They also implement Chapter IV, Labeling and 

Fair Packaging of Republic Act 7394, or the Consumers Act of 1992 concerning hazardous 

substances. Article 94 of Chapter IV of Republic Act 7394 is an enabling law in which 

cigarettes for sale and distributed within the country shall be contained in a package 

following statement or its equivalent in Filipino, with a warning ñCigarette Smoking is 

Dangerous to your Health.ò This advertisement was appeared also in television after airing 

commercials related to tobacco and smoking used. In October 2001, the government initiated 

the Senate Bill 1859 that restrict the cigarette promotion and trade, smoking in the public 

areas, tobacco advertisement ban for a period of two years, and entitled to file a civil 

suitcases against the markers, manufacturer, and sellers of cigarettes and tobacco in case of 

acquiring illness related to the products 
[64]

. 

However, the significant decrease in the overall incidence rates of lung cancer 

might be a result of problems related to the quality of cancer registry data like the previous 

experience of DOH-RCR on the high degree of under-reporting just before shifting to an 

active surveillance system. Also right before 1987, the main source for the cancer incidence 

and mortality has relied actively on the Death Certificates Only (DCO) of the cancer patients, 

around 25 to 30%. Whereas, the information of the patients died because of cancer cannot 

also be traced in other hospital records, especially those who died at home. Also, DCO 

records might not give the exact diagnosis of the disease that contributes to the inaccuracy of 
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the data or incomplete case findings. However, as a response to this initial problem of the 

cancer registry, some actions were taken to reduce the data inaccuracy. The DOH-RCR 

traced all the DCO records in the different hospitals and at the place of the patientôs 

residence. Home deaths were investigated through direct and indirect contact to the patientôs 

relative that shows over-recorded data for the cause of death of the cancer patients. And also, 

an active surveillance system was implemented since 1980 (involving case finding and 

abstraction by the registry staff) 
[65]

. Despite of the active surveillance system of the cancer 

registry, there are still higher numbers of unspecified histological subtype in the country as 

observed in these study years, amounting to 69.80% not otherwise specified subtypes among 

the total percentage of lung cancer histological subtype: CAR (NOS) around 24.83%;  

NSCC around 11.93%; and MN around 33.04%.   

4.2. Lung Cancer Incidence According to Gender and Age and the 

Associated Factors on the Change in Incidence Trends 

 

This was the first study analyzing the lung cancer trends across gender, age, and 

histological subtype and showing the average annual percentage change to illustrate exactly 

the observed change in incidence pattern. In both sexes, incidence rates were increasing as 

getting older especially those at age 75 and above. In men, rates of incidence were already 

observed in the diagnosed population as young as 15- years old. But in women, rates of 

incidence were noticed at age 30 and above. There were younger population in men who 

acquired lung cancer diseases compared to women. However, lung cancer rates in men 

decreased across the years but in women, it increased in some particular time-period. The 

identified justification for the decreasing rates in menôs lung cancer incidence was the 

probable relationship to the common risk factor of it which was tobacco and cigarette 

smoking that shows a declining prevalence in the menôs consumption. According to the 

multiple surveys conducted in the Philippines since 1980, although male prevalence rates in 



 

88 

 

smoking were higher compared to women across years which was consistently around 45% 

since 1996, it declines rapidly to around 40% in the conducted 2003 World Health Survey 
[66]

. 

On the other hand, the probable reason for such increase in women an incidence rate in lung 

cancer was the historical basis from exposure to cigarette and tobacco use, as an identified 

risk factor of lung cancer, and as it was introduced mainly in the Philippine market. From 

1980, there were more women, especially those undergraduate students who initiated 

smoking, from which the proportion of smoking rate among women increased and doubled 

from 17% in 1994 to 30% in 2002 
[67]

. The increase in the rate for young women who used 

cigarette smoking was due to the advertisements and campaign on what should a womenôs 

admired image where it emphasized the notion of slimness, as a result of the utilization of 

cigarettes as a putative hunger suppressant 
[68, 69]

. This concept was brought by the 

Americans to the Filipinos because the Philippines had been colonized by them from 1901 to 

1946. A strong influence in the culture and belief was shared, even the concept of body 

beautification and sliming 
[70].

 It was line with the Virginia Slim concept that projects a slim 

women due to cigarette smoking, and was publicize as óóModern, Contemporary, 

International American Image 
[71]

.ôô In 1976, the Virginia Slims with a slogan, óóThe 

Slimmer Cigarette with Natural Menthol Women Likeôô was advertised and entered the 

market in Manila, Philippines during the fashion show at Manila Polo Club. The commercial 

ads used were pictures of slender women in a very slim dress holding a pack of cigarettes 
[72]

.  

Among the youth who also acquired lung cancer disease, especially those men aged 15 and 

above, the probable cause for such event was the exposure to the secondhand smoking in 

their early ages as they obtained it in their home, neighbors, and public places. According to 

the Philippine Department of Health, since 1995, the total prevalence of tobacco and 

cigarette smoking was more the 50% from the total smoking rate, which might influence the 

young population to be exposed in early passive or maybe direct smoking 
[66]

. According to 
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2000 Global Youth Tobacco Survey (GYTS), from the total exposure to secondhand smoke, 

around 56.3% lives in their home where other smoke in their presence and 74.6% are around 

others who smoke in places outside their home. It was close to 6 in 10 ratios where there was 

a smoker inside the home. The GYTS also released data that there were 37% in young men 

and 18% in youth women who were already involved in tobacco and cigarette smoking, 

around almost one-fifth  of young Filipinos started smoking before the age of 10 
[73]

.  

4.3. Incidence Trends on Lung Cancer by Histological Subtype and the 

Associated Risk Factors 

In terms of lung cancer specified histological subtype, overall, there was an 

increase in incidence trends in ADC, SQCC, and OSC. Also, all the not otherwise specified 

histological subtype: CAR (NOS); NSCC; and MN, were observed an increasing incidence 

rate in some particular years. In men, incidence rate according to histological subtype were 

notices in the following specified subtypes: SCC; LCC; and OSC, and for the unspecified 

subtypes: an increase in all subtype in some specific years but a drastic increased in 

incidence rates was observe in MN.  In women, the same pattern from the overall rates was 

shown where there was an increase in specified histological subtype: ADC; SQCC; and OSC. 

Also, a drastic increase in incidence rates across years was noticed in MN. To construe the 

overall results among the histological subtype, it shows that the highest rates were observed 

in ADC and SQCC. However, there was only a little decrease in incidence change of it 

across the years compared to other subtypes. Most of the increasing trends in incidence 

change were observed among unspecified histological subtype, especially MN. In each 

histological subtype, different risk factors that explain the possible connection of it to the 

particular incidence trends of lung cancer. Most of the histological subtype was associated 

with tobacco and cigarette smoking. However, ADC was least associated with it according to 

the different conducted epidemiological studies 
[74-77]

. However, when there is an exposure to 
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more than 40 pack-years it might increase the risk for developing lung cancer ADC. The risk 

estimate for the association of smoking and ADC was consistent with the different studies, 

whereupon increasing the smoking pack years the same with the risk of acquiring the disease 

[77-80]
. The other risk factors to ADC, which might explain the high incidence rate of it 

compared to other histological subtype was the association to the suspended particulate air 

pollution exposure especially the increasing levels of ambient PM2.5 which was emitted 

during the combustion of solid and liquid fuels, such as for power generation, domestic 

heating and in-vehicle engines 
[81-85]

. Another risk factor was the occupational exposures 

which were common to those who have high occupational history to the carcinogenic 

materials in their workplace like exposure to substances such as asbestos, arsenic, nickel, 

radon daughters, diagnostic radiation, and fossil fuel combustion products 
[80]

. However, 

occupational exposure was quite controversial as a risk factor of ADC because there were 

studies conducted showing a low relationship of it to such occupational risk factors, and 

commonly it shows high association to subtypes SQCC and SCC 
[86-88]

. The other associated 

risk factors of ADC that might explain the high incidence rates of it were diet and obesity, 

except lack of vitamin A which was commonly associated with SQCC and SCC 
[80]

. But in 

other studies, large amounts of beta-carotene and vitamin A consumption might increase the 

risk for lung cancer incidence and mortality 
[89, 90]

, and also some related metabolic syndrome 

like gastroesophageal reflux disease (GERD) might increase the risk for lung ADC as well 

[91]
. Also, the presence of infectious diseases which were commonly Tuberculosis (TB) and 

Human Papilloma Virus (HPV) was another cause in acquiring lung ADC especially in 

women 
[92-96]

. Another common lung cancer risk factor was the associated familial risk and 

genetic susceptibility, which might explain the presence of lung cancer incidence for 

non-smokers, especially those at younger ages 
[97, 98]

. Among all the lung cancer histological 

subtype, SQCC, and SCC were highly associated with tobacco and cigarette smoking as risk 
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factors 
[99, 100]

. However, SCC and SQCC were not solely smoker's disease, which means it 

was also associated with other risk factors like indoor and outdoor air pollution, diet and 

nutrition, and occupational exposure as well 
[80, 101-103]

. Although lung LCC has commonly to 

have the least number of cases and incidence rates but it was significantly associated with 

smoking according to the epidemiological studies conducted. However, the risk of the 

occurrence of the aforementioned disease depended on the dose-response relationship of it to 

the risk factor, where large cell cancer increases with both the frequency and number of years 

of cigarette smoking 
[104, 105]

. Among all the histological subtypes, most cases were identified 

as ñnot otherwise specifiedò which means cases cannot be classified clearly due to an 

uncertain histological subtype. Although there are no specific risk factors that lead to how it 

was formed, but more likely address the issues about the histological test used in the 

laboratory and also the lack of resources as support for classifying specific histological 

subtype. Another reason would be the high percentage of DCO in registration which 

commonly gives inaccuracy in classifying subtypes. However, not otherwise specified cases 

are also important in predicting the response rates, progression-free survival, and specific 

drug toxicities 
[106-108]

. According to the study conducted at Kobe University Hospital and 

Hyogo Cancer Center, pre-operative not otherwise specified histological subtyped of the lung 

cancer was significantly associated with low survival rates, including for the stage I cancer 

disease 
[109]

.  The low survival rates of not otherwise specified subtypes could be associated 

with poorer tumor differentiation, and therefore, more aggressive tumor biology of these 

tumors 
[110].

  

    4.3.1. Tobacco Used and Cigarette Smoking 

The smoking prevalence has been relatively high since 1996. In men, there was 

around 45% cigarette smoking prevalence. The prevalence rate shows a stable pattern until 

2001 and drastically decreased to around 40% in 2003. And it continually shows a steady to 
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slightly fluctuating upward trend reaching around 45% in 2007. According to the Global 

Adult Tobacco Survey (GATS) in the Philippines, which was started in 2009, the tobacco 

prevalence rates continually decreased from 2009 to 2015, from 49.5% to 41.9%. On the 

other hand, in women from 1996 to 1998, smoking prevalence increased slightly from around 

10% to 12%, but it shows a plateau thereafter and again slightly increased in 2003 to around 

13%. In the following years, it shows a steady to slightly downward trend reaching around 10% 

in 2007. From the GATS study from 2009 to 2015, it also continually shows a decreasing 

smoking rate from 10.1% to 5.8% 
[66, 111, 112]

.  

There are also studies conducted by the Global Youth Tobacco Survey (GYTS) in 

the Philippines, among the youth age 13-15, where it shows smoking prevalence rates across 

years. From 2000, there were 40.3% of the total smoking prevalence rate of students who had 

ever smoked cigarettes, in men around 53.0%, and women around 31.3%. The data also 

shows that there was nearly one-quarter of the students who used other forms of tobacco. 

From the next survey conducted in the year 2004, the prevalence rates of smoking slightly 

decreased to around 35.6%, in men around 48.7% and women around 27.4%. In 2007, the 

rate of smoking prevalence increased in a few with around 39.5%, in men around 51.2% and 

women around 29.9%. However, in the following years the rate of smoking prevalence 

continually decreased by which in 2011, it was around 27.5%, in men around 36.0% and 

women around 20.0%. The latest survey conducted in 2015 shows almost a lower in haft rate 

since they started the survey years of GYTS. It shows an overall prevalence rate of around 

16.0%, in men around 22.2% and women around 10.4% 
[113-117]

.  

On July 1, 1994, the Philippine House of Representatives passed the Consumer 

Act about tobacco labeling and packaging to put warning signs stated óóWarning: Cigarette 

Smoking is Dangerous to Your Health.ò The following year, in 1995, the Philippines 

Department of Health collaborates with the health advocator and citizen organizations to 
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promote effective tobacco legislation. On September 4, 2005, the Philippines became a party 

of WHO Framework Convention on Tobacco Control (FCTC) in which it strengthens more 

the tobacco policy and regulation for tobacco advertising, promotion and sponsorship, also in 

packaging and labeling by which it proposed to put pictures and text warnings about the 

hazard in tobacco products (around 50% will be occupied by these pictures and text warnings 

in tobacco packaging) 
[118]

. On July 23, 2012, an act restructuring the excise tax on alcohol 

and tobacco products had been passed and named Republic Act Number 10351 also known 

as the Sin Tax Law (STL). In the past years, tobacco policy and regulation wasnôt that strong 

to lessen the tobacco use and cigarette smoking in the country. However, the Philippine 

government makes reforms to continually minimize the consumption of tobacco products 

which is considered as one of the main risk factors for lung cancer. As a result, there was an 

overall decreasing pattern in smoking prevalence and tobacco consumption in the country 
[66, 

111] 

   4.3.2. Secondhand Smoking 

In the Philippines, the GYTS that started in the year 2000 show that secondhand 

hand smoking exposure is very high in rates around 56.4% which was close to six in ten 

individuals who live in homes where other smoke. The rate of secondhand smoking exposure 

was consistent until 2004. However, in the following years, the rates of secondhand smoking 

exposure have been decreased continually. In 2007, there was a slight decreasing rate of 

around 54.5%, where half of the interviewed participants live in homes where others smoke. 

A drastic decreased in exposure pattern was observed in 2011, where the second-hand 

smoking rates became 42.9% where the ratio shows more than two in five individuals live in 

homes where others smoke. In 2015, the secondhand smoking rates fluctuate downward to 

around 38.3%. The exposure pattern was also consistent in GATS from which the rates show 

declining trends from 2009 to 2015. From 54.4% secondhand smoking rate, it turns to 34.7% 
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which means a large drop from exposure to secondhand smoking inside their homes 
[112, 

115-117]
. There was no data before the year 2000 about the secondhand smoking rate in the 

Philippines. However, the data for smoking prevalence was present in the previous years 

which shows that the country was one of the Asian countries that have high smoking rates in 

the population. We draw to the conclusion that the high rates of tobacco used and cigarette 

smoking in the previous years might influence a high number of exposed individuals for 

secondhand smoking during those years as well, that might contribute as well to the lung 

cancer burden in the country. 

   4.3.3. Indoor and Outdoor Air Pollution  

There is no concrete and identified data in the Philippines that shows the rate of 

population exposure to air pollution. However, we assume that the contributory factors to the 

causes of the changing trends in lung cancer incidence can also reflect in the population 

exposure to the different sources of air pollution as it was identified in some studies 

conducted in the country.   

From 1996 to 1999, it was reported in the Metro Manila Urban Transportation 

Integration Study (MMUTIS) that the sources of major atmospheric pollutants such as 

particulate matter and Nitrogen Oxides (NOx) come mostly from motor vehicle exhaust 

emissions mainly attributed to ñjeepneysò, buses, and taxicabs. Another contributory source 

for the countryôs air pollution was the identified total number of motor vehicles, where there 

were an estimated 30 million person-trips in a day, around 81% (24.6 million people) of 

which are motorized and 19% (6.3 million people) are non-motorized. It was also identified 

in Metro Manila, the Philippines that the average time traveling going to work increased 

from 1980 to 1996, from 36.6 minutes to work trips to 51.3 minutes to work trips. As a result 

of these scenarios, the country level of lead in the air has an average of more than three times 

the established safety limit. The concentration of the suspended particulate matter was 
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extremely dangerous, where the Total Suspended Particles (TSP) exceed the set standard 

value in some National Capital Region (NCR) locations. Also, Particulate Matter 10 (PM10) 

concentration was high in some other parts of the country like EDSA and Quezon Avenue. 

However, there are some initial actions done by the government to control the situation. The 

unleaded gasoline was offered in the market in February 1994, and it was a contributory 

factor for the declining rates of lead concentration in the following years 
[119, 120]

. In 2004, the 

Department of Environment and Natural Resources (DENR) initiate to maintain the annual 

air quality guideline value for TSP around 90 ug /Ncm, although the quality of air in the 

country was quite poor in assessment but improved in TSP level in 2008 where it becomes 

around 99 ug /Ncm (29% reduction in TSP level) 
[121]

.  

Another contributory factor was the indoor pollution brought by household 

cooking, meat curing, and waste burning. To control these issues, the Part VII, Section 13 (d) 

of the Republic Act Number 8749 which was a law implemented that prohibits open burning 

of materials such as plastic, polyvinyl chloride, paints, ink, wastes containing heavy metals, 

organic chemicals, petroleum-related compound, industrial wastes, ozone-depleting 

substances and other similar toxic and hazardous substances 
[122]

. 

The identified result on the air pollution rate in the country was decreasing in 

pattern on the concentration for TSP. However, there is no enabling law that identifies the 

population rate of exposure to the air population. We recommend that there should be either 

reforms or even an update on the air pollution policy to minimize further the contributory 

effect of the said risk factor especially in lung cancer incidence in the country. 

   4.3.4. Occupational Exposure  

In 1997, the identified national employment rate was estimated at 92.3 % of the 

total population, around 73.03 million populations. Most of the employed person belongs to 

agriculture, fishery and forestry sectors around 41.7% from total employed rates (11.4 
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million employed individuals), followed by community, social and personal services around 

18.4% (5.0 million employed individuals), the combined numbers of employed individuals 

undermining and quarrying; manufacturing; and construction that contributes to around 15.9% 

(4.3 million employed individuals), and those at wholesale and retail trade sectors around 

14.8% (4 million employed individuals) 
[123, 124]

. Because Philippines is a service sector and 

an agricultural country, some of the tools and equipmentôs used in their workplace may cause 

danger into the workersô healthcare just like the agricultural pesticides exposure of the 

farmers by which pesticide contents like carbamates such as carbaryl (SEVIN) and 

carbofuran (FURADAN) can cause cancer
[125]

,
  

also for cancer treatment radon was used in 

some hospitals to treat tumorôs and treating the disease in situ by which in the country 

averagely radon concentration was ~20 BqM
3
, higher than in Japan (~15 BqM

3
) and Austria 

(~10 BqM
3
) 

[126]
. The Lung Center of the Philippinesô Asbestos Screening Program 

conducted in 1992 to 1996 have tested workers on the construction industry of Subic Naval 

Base in Zambales, Philippines, and revealed that there was 58.75 % from total 1,542 

screened participants demonstrated asbestos-related interstitial lung or pleural disease 
[127].

 

Also, from the studies conducted in the different institutions in the county, around 50.8% 

from the total number of respondents agreed that there was exposure to dangerous chemicals 

that may affect their health in the future 
[128]

 In November 1987, the Occupational Safety and 

Health Center was created to initiate research and training for Occupational Health Safety 

(OHS) in the country 
[129]

. A quantitative study conducted shows some viewpoints on how 

the Philippines lack OHS for their employed citizens. The following are what they found out: 

(a) OHS in the country have only a few officers to administer healthcare workers in their 

workplace; (b) minimum access to the needed safety equipmentôs and requirements indicated 

in OHS like free facemask, gloves, disinfectant, OSH staff, etc.; (c) despite the increased in 

workload, there was no exiting ASEAN framework for the protection and promotion of the 
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rights for safety and healthcare of workers; (d) and the administrators should enhance direct 

access to OHS officers, provide occupational hazard education, and emergency contacts 
[130]

.  

In 2018, the Philippine government officially implemented an enabling law that 

will protect the workersô rights for healthcare and safety workplace named Republic Act 

Number 11058 or The Occupational Safety and Health Standards Law 
[131]

. With this 

enabling law, the result was not yet assessed for the effectiveness and also on how it will 

minimize the risk for the occupational exposures. However, it was a major step that gives 

rights to the employed individual to feel safe in their working environment 

In our study, the recent data on occupational exposure to carcinogenic materials 

were aligned to the increasing results on incidence rates in some specified histological 

subtype like ADC which was not solely associated with single risk factors like tobacco used 

and smoking, but also might be associated to occupational exposure. 

   4.3.5. Diet and Nutrition  

There was evidence that shows diet and nutrition can decrease the risk for lung 

cancer, especially the consumption of fruits and vegetables could lower the risk for 

squamous cell carcinoma 
[132, 133]

. The American Institute for Cancer Research and some 

conducted randomized intervention trials concluded that beta-carotene may increase the risk 

for lung cancer incidence and mortality 
[90, 134]

.  Some vegetable types might be a protective 

factor to the occurrence of lung cancer in the body like cruciferous vegetables (e.g., broccoli, 

cabbage, mustard greens, Brussels sprouts) 
[135]

. Consumption of broccoli decreased markers 

of DNA damage for both smokers and nonsmokers 
[136]

. Although there are contradicting 

results from the different studies about the association of diet and nutrition and lung cancer, 

it might still be a contributory factor for the cancer occurrence or even prevention despite the 

few studies conducted on it.  
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In the Philippines, the dietary pattern was commonly consumption of rice, 

vegetables, and fish. The proportional contributions of rice and fish have remained steady 

over the past 25 years, starting from 1978. In contrast, vegetable consumption fluctuates 

downward across the years. From 1978, the proportions of vegetable mean daily per capita 

consumption was around 145 g/day, and declined rapidly to 111 g/day in 1987 to 106 g/day 

in 1993. In 2003, vegetable per capita consumption increased again and became 111 g/day. 

Based on absolute intakes, the mean per capita intakes of energy, protein, vitamin A, calcium, 

thiamine, riboflavin, and niacin increased across the years from 1978 to 2003. Intakes for 

other nutrients remained insufficient, particularly those for iron, calcium, riboflavin, and 

vitamin C, all of which were less than 80 percent of the recommended levels ï an indication 

that these nutrients are probably inadequately provided for by the average food consumption 

pattern in Philippine households 
[137]

. In 2000, the government passed a law about fortifying 

with essential micronutrients staple food items called Republic Act Number 8976 or 

ñPhilippine Food Fortification Act of 2000ò that established the Rice Fortification Program 

and the Cooking/Edible Oil Fortification in the country 
[138]

. The continuing actions to 

minimize problems in nutrition and diet in the country was pursuing through establishing the 

Philippine Plan of Action for Nutrition for years 2017 up to 2022 that reflect the 

entrenchment of nutritional problems in the Philippines (PPAN 2017-2022). Flagged issues 

in PPAN included micronutrient deficiency, food insecurity, growing rates of adult obesity, 

and malnutrition among poor infants and young children 
[139]

. The situation in the country for 

nutrition and diet declined in the past years because there are only a few enabling laws and 

plans that would administer the health of the population. However, in 2000, there are 

additional implemented laws that will monitor the population balance and healthy food 

intake. 
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In relation of it to our study, although there were only a few studies about the 

association of diet and nutrition to lung cancer, there is still little evidence that shows how it 

might contribute to the lung cancer burden. However, with the initial action done by the 

government in the country, they control an unhealthy diet and lifestyle by initiating 

interventions in the community. And we assume that the downward lung cancer trends might 

also be contributed by the initial policy and recommendations by lawmakers against the 

possible risk factor of lung cancer which is diet and nutrition. 

   4.3.6. Infectious Diseases  

The National Tuberculosis (TB) Prevalence Surveys started in 1981, shows that 

the percent of the population with TB infection was around 54.5% among the tested 

population. In 1997, it increase to around 63.4% which makes TB as fifth in ranked among 

the ten leading diseases in the country. As it continued to increase in 1999, the country was 

ranked second after Cambodia in terms of new smear-positive TB around ASR 99.7 per 

100,000 populations among WHO Western Pacific Region. In 2003-2011, there were already 

4,638,939 cases of symptomatic patients in the country who were tested through sputum 

smear microscopy. From the 1,379,390 cases that were diagnosed and given a TB treatment, 

the proportion in pulmonary tuberculosis (PTB) was around 98.9% and in extra-pulmonary 

tuberculosis (EPTB) around 1.1%. Overall, the new smear-positive PTB from the average of 

nine years testing period was around 54.9% and in new smear-negative PTB was around 

39.3%. It was also noticed that the number of new smear-positive PTB cases increased by 

34%, and PTB by 70% in 2011. The lowest case notification rate was in 2003 (ASR 86 per 

100,000) and the highest was in 2006 (ASR 100 per 100,000). During the nine years, 63% of 

new smear-positive cases were aged 25 to 54 years, with 20% in the 25ï34 years age group, 

22% in the 35ï44 years age group and 21% in the 45ï54 years age group. To conclude, the 

conditions of the country in term of TB was worst in the recent years because of the few 
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programs implemented to control it, but with the intensive effort of the government to 

continually minimize and make situation stable for the following years through 

comprehensive NTP system in the country, the TB situation becomes better that it even 

exceeded the global treatment success rate which was 80% (in the country it was around 90% 

cure rate by 2011). The low cure rates in previous years, before 2003, were mainly due to the 

high number of patients who completed treatment without laboratory confirmation of cure 

[140]
. Also, another achievement in TB related condition was the rapid decreasing pattern on 

mortality rates from WHO estimates around ASR 58 per 100,000 persons in the year 1990 to 

ASR 41 per 100,000 persons in the year 2000 up to ASR 29 per 100,000 persons in the year 

2011 
[141]

.  

The number of cases in women with lung cancer was also increasing, and some 

identified cases were assumed to be a non-smoker. One of the possible reasons for the 

occurrence of lung cancer to them was the association of Human Papilloma Virus (HPV) and 

lung cancer according to the different conducted epidemiological studies 
[142-144].

 he data 

from 1980 to 1995 in the Philippines shows that since the Paps smear screening program was 

introduced to the public, the HPV incidence rate was relatively high around ASR 20.50- 26.4 

per 100,000 women. However, a Paps smear which becomes an inefficient strategy in 

determining the possible total HPV infected population due to low sensitivity 
[145, 146]

. A case 

continued study among Filipino HPV-related cases had been conducted again from 1995 to 

1998, which shows an increasing incidence from all HPV types around 93.5% (about 30% 

increase from the recent data conducted) 
[147]

. The rapid increase in HPV infection has been 

concluded as caused by the increasing numbers of sex health workers, and also with the 

implementation of nationwide cervical cancer screening and early detection programs in the 

country 
[148]

. From 2000 to 2005, the DOH introduced additional screening tests which are 

HPV- Vinegar Acetic Acid (VIA) solution test together with the Paps smear test. It has 
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around 21.3% HPV screened population. From the screened population, around 7,277 new 

cases of HPV related disease was detected, and around 3,807 were reported deaths. The 

overall 5-year survival rate was 44% and the mortality rate was around 1 per 10,000 women. 

The high mortality rate was attributed to the fact that 75% of women were diagnosed at 

late-stage disease with treatment being frequently unavailable, inaccessible, or 

non-affordable. In 2006-2009, there were identified cases of HPV related infection with the 

risk of engaging in unprotected commercial sex, in men around 24% and women around 76% 

from the total study population. As an initial program of DOH to control this situation, they 

collaborated with WHO to improve the already existing program and implemented the new 

action plan which was the ñCervical Screening and Early Detection Programò that will 

initiate a more organized nationwide program capability building, training, educating, and 

hiring of health workers on proper VIA, Pap smear, cytology, colposcopy, pathology and 

distributing free contraceptives to the public 
[149]

. From these periods, there was also a 

reduction of HPV cases to around 78.2% prevalence rate 
[150]

. The DOH has advocated HPV- 

related tests. However, among the hospital that offers the aforementioned test, there were less 

than half around 42% (389 hospitals) provide the service and around 8% have dedicated 

screening clinics. As an impact, there was a late-diagnosed population with HPV related 

disease and it caused a notified increase of 3.2% mortality rate from 2011 to 2012. In 

2013-2015, the DOH initiated the HPV vaccination of Gardasil® and Cervarix® as a 

community-based program that immediately resulted in declining prevalence and mortality 

cases of HPV infection in the country 
[151]

. By 2016 to 2019, there where almost 70% 

covered by the nationwide HPV vaccination with a notified decrease in death rate around 40% 

from the results of school-based approached 
[152]

. 

To conclude, the increasing incidence rates of infectious diseases like TB and 

HPV might cause a fluctuating upward lung cancer incidence trend in the population. With 
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the initial intervention done by the government, it reduced the number of cases that might 

explain as well the contributory effect of this risk factor to the decreasing lung cancer trends 

in our study periods.     

    4.3.7. Family History  

The familial aggregation of lung cancer may be influenced by several factors, 

including genetic factors, similar lifestyles (e.g. smoking habit and diet), and similar 

environments (e.g. indoor and outdoor air pollution) 
[153]

. Among the proven risk factors, 

multiple researchers suggest that genetic factors have a significant contributor, a few 

specific genes and other genetic factors affecting lung cancer have been identified to date as 

well 
[154]

.  

In the Philippines, a genetic disease affects one in 20,000 people, and people with 

genetic diseases need much attention, understanding, and special care. In 1999, the Institute 

of Human Genetics, National Institutes of Health (IHG- NIH), University of the Philippines 

(UP) Manila, in partnership with the Department of Health (DOH), conducted a pilot project 

of a hereditary defects registry. This project involved an examination of 191,576 

hospital-born newborns in 79 hospitals which revealed a total of 1,240 hereditary defect 

cases 
[155]

. A molecular epidemiology study that was designed to look for the association of 

environmental factors and specific genetic polymorphisms with cancer susceptibility was 

also undertaken. The studyôs objective was to identify genetic polymorphisms that could be 

potential biomarkers for lung, breast, colorectal, and oral cavity cancer in the Filipino 

population. Among these, lung cancer has a positive association that can be linked to 

hereditary disease with the OR 4.29; 95% CI 1.30ï14.19 
[156]

. The annual registry of causes 

of child mortality lists hereditary malformations of the lung and other congenital 

malformations in the top ten since the 1960s. In 2006, 1.4 child deaths per 1,000 and 8.72 

under-5 deaths per 100,000 populations were due to hereditary disorders 
[157]

. Further 
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studies showed that the leading cause of mortality death in children aged 15-below with the 

highest rate of 40.5% was Pneumonia that certainty leads to lung cancer without exposure to 

other risk factors such as smoking, infectious disease, and air pollution 
[158]

. This study was 

supported by the DOH Philippine Genome Center pilot study that the children without 

exposure to other risk factors have contributed to hereditary defect 
[159, 160]

.  

   4.4. High Incidence Rates among the 10 Cities/ Municipalities in DOH -RCR, 

especially for ADC Rates, in the Past 10-Year Period 

Among the 10 Cities/ Municipalities included in this study that shows high rates 

of lung cancer, all of them were categorized as urban areas and also most populous study 

areas of DOH-RCR, whereas, one of the reasons for the high incidence rates among the 

selected study areas was duly affected by the number of population and geographic area like 

being categorized as urban or city places 
[57]

. Antipolo City was the highest in incidence rates 

among the cities/ municipalities of DOH-RCR, it is also the most populous place compared 

to the 26 covered area of the registry. It was followed by Mandaluyong, Parañaque, and Las 

Piñas in terms of lung cancer rates. Almost all the included populous areas were part of the 

NCR. In 1983, the high consumption of Marlboro cigarettes and became popular among the 

young smoker population compared to the older population in NCR (around 50% of the total 

young smoking population use Marlboro). In 1999, the PMI introduce a ñI Am Strong" 

program in the education setting mainly at NCR. This program aims to educated young 

individuals to handle peer pressure including the use of tobacco and cigarette smoking. Also, 

the concept of ñJump boyò or street vendors commonly young people (six years and above) 

that was selling pact or stick of cigarette in the streets in NCR. In 1994, it was recorded that 

Marlboro and Philip Morris Cigarettes were common to urban areas and supported by jump 

boys, who increases the returns on PMI products due to high customer demand, brand loyalty, 

and retail pricing 
[161]

. Another reason for the high incidence in these areas was the 
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unpleasing situation of air pollution in the country. Since 1970, the air pollution in the city 

was becoming an unfavorable condition due to the following reasons: smog that constantly 

blankets the city; around 2.2 million motor vehicles that cause traffic jams; and a 

manifestation of unstable environment condition from pedestrians that keep on putting 

handkerchiefs clamped over their mouths and noses. According to WHO the lead level in the 

air in NCR was more than 3x higher than the recommended safe limit by the organization 

[120]
. One of the risk factors was occupational exposure. In which, the municipalities in this 

study have high employment rates working in the different sectors. In 1996, the employment 

rate of NCR was around 85.6, and increase around 91.0 in 2000 but decreased again to 

around 82.5 in 2005. However, in the year 2010, it increased again to around 89.2 

employment rates. There are more than one-half (52.4%) worked in the services sector. The 

bulk of the increase in employment (1.3 million) can be found with those employed in 

wholesale and retail trade, repair of motor vehicles, motorcycles and personal and household 

goods sub-sector comprising the largest sub-sector (19.6% of the total employed). Workers 

in the agriculture sector accounted for 32.8 percent of the total employed, with those engaged 

in the agriculture, hunting, and forestry sub-sector making up the largest sub-sector (28.7% 

of the total employed). Only 14.8 percent of the total employed were in the industry sector, 

with the manufacturing sub-sector making up the largest percentage (8.4% of the total 

employed) 
[162]

. By which we assume that the higher rate of the employed population in a 

certain area, and commonly working in a service sector, were more exposed to carcinogenic 

materials which may cause additional cases for lung cancer. Another relevant reason for the 

high incidence of lung cancer in these municipalities was the presence of a high TB rate. Due 

to this, the JICA supports the country since TB was the major issue in the country in 1960. 

Also, the Japanese technology and innovation were brought by Eiken Chemical Company 

Ltd which was the Loop-Mediated Isothermal Application Machine (TB LAMP) technology 
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that has been pilot-tested in major health centers in the country including centers in Las Piñas 

City and Antipolo City 
[163].

 To conclude, the initially implemented programs and the 

collaboration of the Philippine government to the different organizations eventually results in 

a reduction in population exposure to various risk factors of lung cancer, especially those 

main cities/municipalities in the country. In our study, the observed decreasing rates of lung 

cancer in each municipality might be explained by the decreasing population risk factor 

exposure.  

   4.5. Comparison of Lung Cancer Incidence by Histological Subtype in the 

Philippines and to its Neighboring Countries 

The study reports similar lung cancer patterns and trends across subtypes by sex 

to the neighboring countries of the Philippines. Most of the cases common to each country 

were identified in ADC and then followed by SQCC. It was also observed that most of the 

developed countries have higher incidence rates even across lung cancer histological subtype 

like the USA and South Korea, compared to some developing countries like Thailand, and 

Malaysia, which was consistent with other studies 
[164]

. However, the Philippines and China 

show a different pattern compared to other developing countries, in which it has high lung 

cancer incidence rates that also exceed rates to other developed countries like Israel and 

Spain.  

The possible reason for the varying rates across the different countries was the 

changing exposure rates to the different risk factors of lung cancer, especially in tobacco 

used and cigarette smoking 
[5]

. In the USA, there was a high reduction of smoking prevalence 

among persons aged 18 and above years from 42.4% in 1965 to 24.7% in 1997, in men 

(27.6%) and women (22.1%) 
[165]

. The same pattern was shown in South Korea, where the 

cigarette smoking rate has declined from 72% in 1992 to 42% in 2013 in adult men 
[166]

. Also 

in China, the smoking prevalence has been high since the 1980s. But among male smokers, it 
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reached a peak of 63% in 1990 and then decreased the rate thereafter 
[167]

. Among the 

neighboring countries, almost all decreased in smoking prevalence which was also consistent 

with the smoking rate in the Philippines. Our study concluded that there might be a strong 

association of smoking as a risk factor that contributes to the declining pattern of lung cancer 

and its histological subtype in most of the studied countries. Also to give strong support to 

our study statement, according to some studies conducted, the use of tobacco cigarettes 

shows a single greatest risk to the development of lung cancer, with up to 90% of lung 

cancers attributed to smoking 
[168].

  

Across gender, it was also observed that most rates were higher in men compared 

to women in the different countries with lung cancer incidence. The possible explanation for 

this was the high smoking rates in men than in women. Also, even some women who are non 

ïsmoker might still acquire lung cancer disease through other risk factors like air pollution, 

occupational exposure, infectious disease, familial history, and others, which contributes less 

lung cancers attributed risk compared to tobacco used and cigarette smoking.  

   4.6. Study Strengths and Limitations 

To our knowledge, this study was the first study conducted that will identify the 

trends for lung cancer incidence by histological subtype, which shows the annual percentage 

change in the different time periods, in the total study scope population of DOH-RCR. Also, 

this study will give the specific situation of lung cancer incidence by histological subtype in 

major cities/ municipalities among the target cancer registry study areas. However, the study 

results will not reflect the overall lung cancer situation in the entire Philippines. As a strength 

of this study, we target DOH-RCR because it was the oldest established cancer registry in the 

country that was started in 1968. We also used there population-based data survey in which it 

was gathered through an active surveillance system that was started since 1980, with registry 

assistants trained to abstract data from hospital records and death certificates. The DOH-RCR 
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also works in collaboration with the Philippine Cancer Society-Manila Cancer Registry 

(PCS-MCR) to send registry staff members to the 172 public and private hospitals in the 

NCR and Rizal. Hospital data sources include patientsô main medical records as well as 

records from cancer centers, tumor clinics, and radiotherapy, hematology, nuclear medicine, 

and imaging facilities. The DOH-RCR is one of the cancer registries with a large study 

population among the cancer registries in the country, comprising a land area of 1,343 sq. 

kms and covering 26 cities/municipalities (12 of these municipalities were incorporated into 

the NCR but remained their study areas), compared to the Philippine Cancer Society-Manila 

Cancer Registry (PCS-MCR) comprising a land area of 266.5 sq. kms and covering 4 cities, 

and Cebu Cancer Registry comprising a land area of 793 and covering 11 

cities/municipalities.  

The conducted DOH-RCR data surveys have also a good quality for it has been 

published in successive volumes of Cancer Incidence in Five Continent (C15) in volumes V, 

VI, VII, VIII, IX, X, and XI, by International Agency for Research on Cancer (IARC), Lyon, 

France 
[169]

. They also published a relative survival data for adult population related to cancer 

on breast, lung, colorectal, cervical, ovarian, liver, gastric, thyroid, and leukemia (cohort 

1993ï2002) and childhood population related to leukaemia and lymphoma (cohort 1996ï

2005) with the collaboration to the German Cancer Research Center. Incidence data maps 

have been generated with teamwork to the Finnish Cancer Registry. Some serial publications 

that include the cancer registry data have been conducted and published about the incidence 

monograph of the country with the title óCancer in the Philippines Vol. IV Part 1 ï Cancer 

Incidence 1998-2002ô and the other new version that has been published in ñCancer in the 

Philippinesô Vol. V Part 1 ï Cancer Incidence 2003-2007ò. The most updated calculation of 

national cancer incidence and mortality estimates was published in ñ2015 Philippine Cancer 

Facts and Estimates.ò 
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Previous experience in the DOH-RCR showed a high degree of under-reporting, 

which was one of the limitations of our study. Due to the use of DCO and community survey, 

there are issues like lung cancer cases died in their own home without even microscopic 

examination or classifying properly their cancer subtype. As a result, there are more 

unspecified lung cancer subtypes among the data collected which reflect in this study as well. 

However, as an initial action done by the registry, the registry research assistant workers 

which were formerly known as cancer registry clerks were trained more to obtain pertinent 

cancer data from medical records and death certificates. Death certificates from the office of 

the Local Civil Registries were also reviewed. Letters and visits to hospital directors and 

medical records officers preceded actual data gathering. The registry staff also visited private 

oncologists and hematologists to ensure registration completeness. 

There was also limited information regarding lung cancer attributable risk factors 

in the Philippines in the recently published literature. Due to limited data on it, an assumption 

from the recently published articles conducted outside the country about the association of 

lung cancer and its identified risk factors had been used in this study. After identifying the 

strong association of risk factors to lung cancer occurrence, some local survey conducted in 

the recent years (e.g. GATS and GYTS for tobacco used and cigarette smoking, National Air 

Quality Status Report for air pollution, and PSA for local labor survey to identify 

occupational exposure of employed workers to carcinogenic materials) had been used to give 

some explanation on the incidence trends pattern in this study. However, most of the local 

data survey focuses in the entire country (less survey data had been found in our study area) 

about the possible lung cancer risk factors in which it will possibly give limitation in 

explaining the risk factor pattern and its impact to the lung cancer trends across the study 

years. Despite our limitation in the local surveys for possible lung cancer risk factors from 

the recent years, we had able to discuss clearly the pattern of the lung cancer risk factors and 
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its influence to lung cancer incidence trends, where there was a justifiable outcome from the 

individual exposure to risk factors up to the occurrence of lung cancer disease, as it has the 

aligned dose-response relationship as shown to the results of our study.  

   5.0 Conclusion  
 

Lung cancer burden has been high in rates in recent years. However, a slightly 

few decreased in incidence trends was observed in the last 10-year period. Across the 

histological subtypes, the most common was ADC and SQCC. Also, there was a high 

number of lung cancer unspecified subtypes. Although all the histological subtypes were 

associated with tobacco used and cigarette smoking, ADC was the least associated with it 

and it might be linked to other risk factors like air pollution, occupational exposure, 

infectious disease, diet and nutrition, family history, and others.  

In men, lung cancer rates were highest but there was a sudden decrease in 

incidence rates. In contrast, women cancer rates were lower but increasing lung cancer trends 

were observed in some particular years, especially in histological subtypes like ADC, SQCC, 

and OSC. Smoking prevalence among women in recent years was increasing and it might 

explain the increasing trend of the related histological subtypes to it.  

This information will be useful for the Philippine Government in planning the 

allocation of future lung cancer services in the country. We recommend prioritizing the 

health care system, and to put some extra effort for additional interventions to be 

implemented in the community to minimize the high rates of lung cancer. Such programs that 

will focus on the following: (a) increasing the tobacco tax and restricting it to younger 

population; (b) there should be an amendment or an update to the R.A. 8749 or ñClean Air 

Actò to monitor and strengthen policy related to air quality management, also to regulate the 

traffic congestion as one of the worst problems in the country; (c) strengthen the OHS system 

in the country, especially the distribution of the free tools and equipment to the employed 



 

110  

 

citizen who are at high risks to exposure in carcinogenic materials like asbestos, arsenic, and 

pesticide; (d) continued screening program for TB and HPV as a common infectious disease 

in the country; (e) due to the high number of unspecified subtypes, the DOH-RCR should 

improve the coverage of lung cancer morphological verification; (f) and investing lung 

cancer researches, and to strengthen the existing institutions for cancer-related establishments 

like cancer registries.  

To construe, the government already has initiated actions to minimize the 

presence of lung cancer in the community. However, the cancer rate was still highest among 

men and increasing among women. And some additional programs and interventions are still 

needed to completely deliver a comprehensive health care service in the country, especially 

in minimizing the effect on existing and identified risk factors of lung cancer.  
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6.0. APPENDIX 

6.1. Questionnaires 

6.1.1. DOH-RCR Survey Questionnaire 
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   DOH-RCR used 23 item-questionnaires for cancer registration.  
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6.1.2. Death Certificate Forms 
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11-item question were taken from the Death Certificate Form for cancer 

registration. 
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6.2. Approval Form  
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6.3. Documentation 

6.3.1. Photo of DOH-RCR Physical Structure 

 

 

 

 

 

 

DOH-RCR location which was inside the Rizal Medical Center 

(RMC) Building at Pasig Blvd, 1600, Philippines. 

6.3.2. Photos of DOH-RCR Staff 

 

 

 

 

 

 

The DOH-RCR head is a general surgeon (Left Photo) who tasked to 

manage the research assistants (Right Photo) who have been trained for 

research work, and inputting raw data to the electronic-based system. 
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6.3.3. Photos during Data Gathering of the Primary Researcher 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The primary researcher himself gathers the data in DOH-RCR, where he met 

the cancer registry head Dr. Rica Lumague (Left Photo). Upon gathering the 

data, a form for confidentiality had been signed by the researcher together 

with the witness staff (right photo). 
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