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Analysis of Causes of Death in Nakhon Sawan Province,
with Emphasis on Infectious Diseases
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. Infectious disease was the second common cause of death in -Nakhon Sawan.
It was the important leading cause of mortality, representing 14.2 percent of .
total causes of death or 51.6 per 100,000 population. Most of the infectious diseases
were not preventable by vaccines. HIV/AIDS was the most common infectious diseases,
counting for 361 out of 596 (60.6%). The most common HIV affected age group was 25-44
years and males were significantly affected more than female (p < 0.05), followed by
age group of 15-24 and 45-59 years (11 females in each group; 24 and 26 males
respectively). When compared by age group, the deceased persons in age group < 1 year
were affected by infectious disease (50% of total mortality in this age group in both -
genders) more than others, and were due to dengue infection and pneumonia. Deceased
persons in 25-44 years (36.5% in females and 38.1% in males) were affected mostly by
HIV/AIDS. Wasting syndrome was the most common HIV-related disease in both
genders (38.0 and 39.8% in females and males respectively). Health education especially
in mothers, good health care and sanitation, early seeking for health care, and early
diagnosis with prompt and proper treatment should decrease the infectious mortality in ,
children. In adults, intensive interventions to prevent HIV and related diseases are the
most important strategy, including consistent condom use, reduce alcoholic drinking, avoid
drug abuse, safe sexual behavior, chemotherapy to prevent opportunistic infections and
to prevent HIV transmission from mother to child. (J Infect Dis Antimicrob Agents
2001;18:1-7:)

Abstract

INTRODUCTION

Infectious disease remains the leading cause of
death worldwide, especially in developing countries.!
Most infections are re-emerging and emerging
diseases.”? Tuberculosis is the leading cause of death
among infectious diseases.** Co-infection with hu-
man immunodeficiency virus (HIV) greatly enhances
the risk of overt tuberculosis, and it is expected that
tuberculosis will account for 30 percent of HIV-
related death in 1999.°

Medically certified information is available for

less than 10 percent®; and is mostly the mode of
death, not the cause of death, and is told by the de-
ceased relatives which may not be correct. Reliable
information on causes of death is essential to the
development of provincial and national health
policies for prevention and control of diseases and
injuries. Epidemiological data about causes of death
in Nakhon Sawan Province, and even in Thailand
and Southeast Asian Countries are not well esta-
blished.® Thus this study was done by Nakhon Sawan
Provincial Health Office in collaboration with the
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Bureau of Health Policy and Planning, Ministry of
Public Health (MOPH), to identify specific causes
of death of people in Nakhon Sawan Province. The
aim of this study is to establish the specific causes
of death in Nakhon Sawan Province, with emphasis
on infectious diseases. This may help develop the
policy in prevention and control of these diseases in
target groups at risk.

MATERIALS AND METHODS

All persons in Nakhon Sawan Province who died
during July 1, 1997 and June 30, 1998 were included
in the study. Thirty-three nurses and 183 personal
officers of Health Centers, District Health Offices,
Community and Regional Hospitals in Nakhon Sawan
Province were trained for using a verbal autopsy
questionnaire and a handbook guideline’, which were
prepared by the Bureau of Health Policy and
Planning, MOPH. Field interview of the deceased
relatives and other knowledgeable persons were done
at their homes. Conferences of the interviewed cases
with available local hospital records were conducted
between interviewers and the representative hospital
physicians to make the provisional diagnosis of
causes of death. After that the questionnaires were
sent to the Nakhon Sawan Provincial Health Office.
Data from questionnaires and other available health
records from Maternal and Child Health, the Jira-
prawat (Army), 5 private, 12 community and regional
hospitals were reviewed by a physician expert in
Internal Medicine of the Nakhon Sawan Provincial
Health Office to determine the specific causes of
death of each deceased person using the tenth Re-
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vision International Classification of Diseases. Of the
4,490 questionnaires obtained, only 4,187 of them were
appropriate for analysis. The deceased persons were
categorized into 8 age groups: < 1, 1-4, 5-14, 15-24,
25-44, 45-59, 60-74 and > 75 years. Statistic
Package for Social Science (SPSS) for window pro-
gram was used for data processing.

RESULTS

Ten leading causes of death were shown in
Table 1. Infectious disease was the second most com-
mon cause, representing 14.2 percent of all total
causes of death or 51.6 per 100,000 population.
Circulatory system disease was the most common,
whereas malignant neoplasm, senility, traffic acci-
dents, diabetes mellitus, chronic lower respiratory
disease, liver disease, suicide and homicide were the
3-10 leading causes of death respectively.

HIV/AIDS was the most common infectious
disease (60.6%), whereas tuberculosis (not related to
HIV/AIDS) was the second most common (10.7%).
The other causes of death in order of frequency
included pneumonia, intestinal infection, dengue
hemorrhagic fever (DHF), bacterial infection of
central nervous system (CNS), septicemia, cholecy-
stitis with/without gall stones, malaria, viral infection
of CNS, skin and subcutaneous infection, peritonitis,
viral hepatitis and tetanus (Table 2).

According to death certificates, there were only
15 cases of HIV/AIDS, which were less than this
study (361 cases) whereas the Provincial Communi-
cable Disease Report revealed only 108 cases of HIV
death. Mortality due to HIV/AIDS in males (269

Table 1. Ten leading causes of death in Nakhon Sawan Provincle'(n =4,187).

Rank Diseases Number % of total causes of death  Rate/ 100,000 population
l Circulatory system disease 1,023 244 88.6
2 Infectious disease _ 596 142 51.6
3 Malignant neoplasm 519 124 450
4 Senility 481 115 41.7
5 Traffic accident 32 7.7 278
6 Diabetes mellitus 201 4.8 174
7 Chronic lower respiratory disease 189 45 16.4
8 Liver disease 149 36 129
9 Suicide 112 27 9.7

10 Homicide ' 65 1.6 5.6

Note: Total Nakhon Sawan population = 1,154,000
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cases) was about 3 times more than females (92
cases). Most of the deceased persons in both genders

Table 2. Causes of death due to infectious diseases.

Diseases Number (%)
HIV/AIDS 361 (60.6)
Tuberculosis 64 (10.7)
Pneumonia 45 (1.6)
Intestinal infection 38 (6.4)
Dengue hemorrhagic fever 15 (2.5)
Bacterial infection of CNS 14 (2.4)
Septicemia 10 (1.7)
Cholecystitis 7 (1.2)
Malaria 6 (1.0)
Viral infection of CNS (excluding rabies) 5 (0.8)
Skin and subcutaneous infection 5 (0.8)
Peritonitis - 4 (0.7)
Viral hepatitis 3 (0.5)
Tetanus s - 2(03)
Others 21 (2.8)
Total 596 (100.0)

Note: CNS = central nervous system.
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were in the age groups of 25-44 years (63 cases in
females and 209 cases in males; p < 0.05). HIV/AIDS
in children were seen only 0, 2, 1 cases in females, and
1, 3, 3 cases in males in age groups of <1, 1-4 and 5-14
years respectively, and represented 0, 13.3, 4.0 percent
in females, and 5.6, 9.7, 11.1 percent in males respec-
tively (Table 3, 4). Details of HIV disease and
concomitant diseases with specified gender and age
groups were shown in Table 5-6.

DISCUSSION

The mortality due to infectious diseases in
Nakhon Sawan Province was high and similar to the
previous reports from less developed countries.®”
HIV/AIDS was the most common infectious disease.
According to death certificates and the Provincial
Communicable Disease Report, the figure was much
less than our study. Thus it should be remarked that
similar to a previous study'®, HIV/AIDS mortality in
our study was underreported. HIV-related diseases
may cause reversal in mortality of the population and
health care of the nation.!''> The mortality due to
HIV/AIDS was more common in males and were

Table 3. Causes of death due to infectious diseases in females, classified by age group.

Number (%) of deceased females, classified by age group (year)

Diseases
<1 1-4 5-14 25-44 45-59 60-74 >75 Total
(n=8) (n=15) {n=25) {n=46) (n=197) {n =266) (n=495) (=772) (M=1832)

HIV/AIDS 0 2(133) 1(4.0) 11(23.9) 63 (32.0) 11 (4.1) 4(0.8) 0 92 (5.0
Tuberculosis 0 0 0 0 1(0.5) 1(0.4) 112.2) 14 (1.8) 27(L.5)
Pneumonia 1(125 0 0 122) 1(0.5) 1(04) 4(0.83) 14 (1.8) 22(1.2)
Intestinal infection 1 (12.5) 1(6.7) 0 1(22) 0 1(0.4) 6(1.2) 11(1.4) 21 (L.1)
Dengue hemorrhagic fever © 2(25.0) 1(6.7) 4(16.0) 0 0 0 0 0 7(0.4)
Bacterial infection of CNS 0 0 1(4.0) 0 1(0.5) 1(0.4) 1(0.2) 0 4(0.2)
Septicemia 0 0 0 0 0 1(0.4) 2(0.4) 4(0.5) 7(04)
Cholecystitis 0 0 0 0 0 0 3(0.6) 2(03) 5(0.3)
Malaria 0 0 0 0 1(0.5) 1(0.4) 0 0 2(0.1)
Viral infection of CNS ’

{excluding rabies) 0 0 0 1(2.2) 3(1.5) 0 0 0 4(0.2)
Skin and subcutaneous

infection 0 0 0 0 0 0 0 3(04) 3(02)
Peritonitis 0 0 0 0 0 0 1(0.2) 1(0.1) 2(0.1)
Viral hepatitis 0 0 0 0 0 0 ‘ 1(0.2) 0 1{0.1)
Tetanus 0 0 0 0 0 0 1(0.2) 1(0.1) 2(0.1)
Others 0 0 0 0 2(1.0) 1(0.4) 3(0.6) 1(0.1) 7(04)
Total 4(50.0) 4(26.7) 6(24.0) 14 73 (36.5) 17 (6.9) 37(74) 51(6.5)  206(11.3)

Note: CNS = central nervous system.
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Table 4. Causes of death due to infectious diseases in males, classified by age group.

Number (%) of deceased males, classified by age group (year)

Diseases
<1 14 5-14 15-24 25-44 45-59 60-74 >75 Total
(n=18) (n=31) n=27) (n=136) (n=586) (n=390) (n=604) (n=557) (n=2,355)
HIV/AIDS 1(5.6) 397 3(11LD) 24 (17.6) 209 (35.7) 26 (6.7) 3(0.5) 0 269 (11.4)
Tuberculosis 0 0 0 0 1(0.2) 7(1.8) 16 (2.6) 13 (2.3) 37(1.6)
Pneumonia 4(22.2) 2(6.4) 1(3.7) 0 1(0.2) 0 3(0.5) 12(22) 23 (1.0
Intestinal infection 1(5.6) 3(9.7) 13.7) 0 3(0.5) 2(0.5) 5(0.8) 2(0.4) 17 (0.7)
Dengue hemorrhagic fever 0 3(97) 4(148) 0 1(0.2) 0 0 0 8(0.3)
Bacterial infection of CNS 2 (11.1) 0 0 2(1.5) 3(0.5) 0 1(0.2) 2(0.4) 10 (0.4)
Septicemia 1(5.6) 0o 0 0 0 0 1(0.2) 1(0.2) 3(0.1)
Cholecystitis 0 0 0 0 0 1(0.2) 0 1(0.2) 2(0.1)
Malaria 0 0 0 0 4(0.7) 0 0 0 4(0.2)
Viral infection of CNS
(excluding rabies) 0 132 0 0 0 0 0 0 1(0.04)
Skin and subcutaneous
infection 0 0’ 0 0 0 0 0.2) 1(0.2) 2(0.1)
Peritonitis 0 0 0 0 0 0 1(0.2) 1(0.2 2(0.1)
Viral hepatitis 0 0 0 0 0 2(0.5) 0 0 2(0.h
Tetanus 0 0 0 - 0 0 0 0 0 0
Others 0 0 0 1(0.7) 1(0.2) 4(1.0) 1(0.2) 0.5) 10 (0.4)
Total 9(50.0) 12(387) 9(333) 27 (19.8) 233(38.1) 4 (107 32(5.4) 36(6.5) 390 (16.6)
Note: CNS = central nervous system.
Table 5. Details of HIV disease and concomitant diseases in females, classified by age group.
Diseases Number (%) of specified age group
<1 14 5 15-24 25-44 45-59 60-74 Total (%)
HIV disease resulting in tuberculosis 0 0 0 1 3 2 0 6 (6.5)
HIV disease resulting in other mycoses* 0 0 0 2 4 0 1 7(7.6)
HIV disease resulting in PCP 0 1 0 1 4 1 0 7(7.6)
HIV disease resulting in multiple infections 0 0 0 1 4 0 0 5(5.4)
HIV disease resulting in other types of NHL** 0 0 0 0 1 0 0 1(1.1)
HIV disease resulting in wasting syndrome 0 0 1 4 24 5 1 35(38.0)
HIV disease resulting in multiple discases 0 1 0 2 19 2 | 25(27.2)
Unspecified HIV disease 0 0 0 0 4 1 1 6 (6.5)
Total number (%) 0 2.1 1(1.1) 11(120)  63(68.5 11(12.0) 4(4.3) 92 (100.0)

Note: PCP = Pneumocystis carinii pneumonia, NHL = non-Hodgkin’s lymphoma, * exclude candida infection, ** exclude Burkitt’s lymphoma and

Kaposi’s sarcoma.

common in the age group of 25-44 years. Pediatric
HIV/AIDS was less commonly found in our study
even though the United Nations Program on HIV/
AIDS (UNAIDS) estimated that 1,500 children under
15 years of age were infected every day'®, and the
figure was less than those in the upper northern pro-

vinces.

Most HIV-related diseases in both genders were
wasting syndrome and multiple diseases, which were
commonly found in the age group of 25-44 years.
Preumocystis carinii pneumonia (PCP) were found
in 7.6 percent of females and 8.9 percent of males,
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Table 6. Details of HIV disease and concomitant diseases in males, classified by age groups.

Number (%) of specified age group

Diseases

<1 14 5- 15-24 25-44 45-59 60-74 Total (%)
HIV disease resulting in tuberculosis 0 0 0 1 8 1 | 1t (4.1)
HIV disease resulting in other mycoses* 0 1 | 7 25 | 1 36 (13.4)
HIV disease resulting in PCP l 0 0 0 20 3 0 24(8.9)
HIV disease resulting in multiple infections 0 0 1 0 6 1 0 8(3.0)
HIV disease resulting in unspecified infections 0 0 0 0 0 0 1(04)
HIV disease resulting in encephalopathy 0 0 0 0 1 1 0 2(0.1)
HIV disease resulting in wasting syndrome 0 0 1 9 87 9 1 107 (39.8)
HIV disease resulting in multiple diseases 0 1 0 7 56 9 0 73(27.1)
Unspecified HIV disease 0 1 0 0 5 1 0 7(2.6)
Total number (%) 1004) 3(1.1) 3(1.1) 2489 209777 26097  3(LD) 269 (100.0)

Note: PCP = Pneumocystis carnii pneumonia, * exclude candida infection.

whereas tuberculosis were found in 6.5 percent of
females and 4.1 percent of males. Most of tuber-
culosis in HIV-infected persons were pulmonary, few
cases were tuberculous lymphadenitis. It was seen
that mortality of tuberculosis in HIV positive patients
are more than HIV negative patients'*, but HIV positive
individuals can transmit the bacteria to their close
contacts less than HIV negative individuals.'> Most of
fungal infections were cryptococcal meningitis. Non-
Hodgkin’s lymphoma and encephalopathy were un-
commonly seen. Intensive intervention to prevent
HIV and related diseases should include consistent
condom use, reduce alcoholic drinking, avoid drug
abuse, safe sexual behavior, chemotherapy to prevent
PCP, tuberculosis and mycoses infections, and anti-
retroviral drug usage in the mothers. These inter-
ventions can reduce risk of sexual'® and maternal
transmission'’ of HIV around 50 percent each.
Tuberculosis (TB) in non HIV patients was the
second common infectious disease. Most of them
were pulmonary TB, and the others were 2 cases of
TB meningitis, one case of TB lympadenitis, and one
case TB bone and joint. Globally, tuberculosis is the
leading cause of death associated with infectious
diseases'®, and it was expected to increase because
of the interaction with HIV/AIDS epidemics. Directly
observed treatment short-course chemotherapy
(DOTS) may improve the treatment outcome.
Pneumonia, the third leading cause of death from
infectious disease, was mostly seen in elderly and was
the cause of morbidity and health care problems.!?
Most of the organisms causing pneumonia were not

; i
identified. However, laboratory study including chest
radiograph, sputum gram stain and culture have their
limited value on diagnosis of community-acquired
pneumonia.”® In children, pneumonia was found more
significantly in males and was the significant cause of
death, especially in neonates. In the United States, it
was also found that low birth weight, prematurity, and
male gender were associated with post-neonatal
mortality due to non-congenital infection.?!

Intestinal infection was found mostly in the
elderly and children under 5 years of age. This in-
fection was the disease in developing countries where
poor sanitary and hygiene exist.?*** DHF was found
mostly in children aged 5-14 years. In 1997, there
were 1,574 cases of dengue fever/ DHF infections in
Nakhon Sawan Province. Total mortality of 15 cases
or 0.95 percent or 1.29 per 100,000 population were
more than the target of the MOPH policy which
should be less than 0.2 percent, but concurred with
the study of Koxik et al** (1.4 : 100,000 population)
in Kamphaeng Phet Province, the nearby of Nakhon
Sawan Province. Control of the adult and larvae of
the mosquito vector by physical, biological, and
chemical agents will reduce the DHF infections. Early
diagnosis with prompt and proper treatment could
reduce the mortality from DHF infection. Bacterial
infection of CNS in females were found mostly in
adults, but in males, it was also found in neonates and
elderly. Viral infection of CNS in females were found
in young adults, but in males, it was found in young
children. A study from Afghanistan*? found that
CNS infections were associated with high mortality,
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especially among the neonates. Septicemia was found
in females twice as much as in males. Cholecystitis
with or without gall stones were commonly found in
female adults and elderly, probably because they were
fatty than males. The mortality due to malaria was not
commonly found because Nakhon Sawan Province is
not the endemic area of malaria. Tetanus neonatorum,
the index of poor health care and education was not
found in this study. In Italy?, tetanus mortality was
found in elderly persons who were affected ten times
more common than younger individuals.

The mortality from infectious diseases were
found most commonly in neonates and adults aged
25-44 years, who were mostly infected by HIV. Most
infectious diseases found in our study are not preven-
table by vaccines. Health education especially in
mothers, good health care and sanitation, early seeking
for health care, and early diagnosis with prompt and
proper treatment should decrease the childhood
mortality due to infectious diseases. In adults which
were affected by HIV/AIDS, intensive interventions
to prevent HIV and related diseases are the most im-
portant to do. These include consistent condom use,
reduce alcoholic drinking, avoid drug abuse, safe
sexual behavior, chemotherapy to prevent opportu-
nistic infections, and antiretroviral drugs in pregnant
women. Appropriate interventions can reduce risk of
sexual and maternal transmission of HIV.'®!7

In conclusion, infectious diseases were still the
important leading cause of death in Nakhon Sawan
Province. Most of them were not vaccine preventable,
and affected children more commonly, except in HIV/
AIDS. HIV/AIDS was the most common infectious
disease and was found mostly in adults aged 25-44
years. Verbal autopsy is an effective tool in verifying
mortality outside the hospital. Validity of verbal
autopsy questionnaire and handbook guideline, well-
trained interviewers, and good quality of hospital
records should result in corrected cause-specific
mortality data. It should remark in mind that previous
infectious mortality data were under-reported
especially mortality due to HIV/AIDS.
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