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Evidence of mortality trend and pattern is useful for guiding public health action and for supporting the
development of evidence-based health policy. The paper aimed to investigate the mortality pattern in the rural
district of Ba Vi in Vietnam, over the thirteen-year period 1999 - 2011 as well as explore predicting factors of
mortality of this target population. These data were based on quarterly household visits to collect data on vital
events, covering 76,305 people and 3,653 deaths of observation over a thirteen-year period 1999 - 2011. To
explore which factors predicted mortality, Cox proportional hazards survival models (Cox model) were computed
for all residents who participated in the study. Overall mortality rate increased slightly from 4.2 per 1000
population in 1999 to 6.6 per 1000 population in 2011. However, were fluctutations in the first 7 years; there were
2 peaks in 2002 and 2005 (5.3 per population and 6.4 per 1000 population). After that, the mortality rate slowly
increased from 2008 to 2011. Residents who were men, not married, identified as a member of a ethnic minority
group, living in poor household on the river side, and low educational attainment experienced higher mortality
risk compared to other people. The paper shows the lower mortality rate period 1999-2011 in a rural district in
Vietnam compared to WHO estimates for whole country. Sex, marital status, ethnic group, educational level,
household economic status, geographic areas were associated significantly with mortality in the population.
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I. INTRODUCTION

Vital statistic has become one of the main middle-income countries. In those nations,

targets in the UN Millennium Development
Goals as well as a component of the UN Human
Development Index." It was established as a
thematic issue of the WHO bulletin. However,
the validity of mortality information is still very
weak in many countries, especially in low- and
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deaths normally occur at home without any
certification, then the registration of deaths are
still incomplete and the figures likely under- and
misreported deaths.?3

Vietnam has experienced a demographic
transition characterized by decreasing fertility
rates and mortality rates over the past two
decades.?* The adult mortality rate (15 - 60
years) has decreased from 200 in 1990 to 108
per 1,000 populations in 2011. Life expectancy
at birth increased from 67 years in 1990 to
75 years in 2011 for both males and females
in general; females tend to live longer than
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males as in many other countries.® In addition,
an epidemiological transition is happening in
Vietnam, a shift in the disease burden from
infectious diseases to non-communicable
diseases.? Reliable data on mortality patterns
is thus wuseful and considered a crucial
prerequisite for guiding public health action and
for supporting the development of evidence-
based health policy.3®

Some studies have indicated that mortality
rates are related to age group, sex, ethnicity,
geographic and economic conditions.”" In
one study in India, child mortality rates were
higher in rural than in urban areas. However,
there was a larger reduction in rural mortality
rates compared to urban ones over time. The
mortality rate also related to ethnicity and
economic status. Low-income groups have
the highest mortality rates. However, it has
been decreasing year by year while mortality
rates are increasing among middle-income
groups.®A Swiss National Cohort study showed
that mortality rates have slightly decreased
but it is various among males and females,
diseases, and countries.’ How it is, however,
changing in low- and middle-income countries
is still lacking of evidence due to incomplete
vital statistic system, especially in Vietnam
where the death records are mostly collected
from public hospitals.28'® The Demographic
Surveillance Site (DSS) established in Ba Vi
District, Vietnam, is known as FilaBavi."-'® This
study aimed to investigate the mortality pattern
in a rural context in Vietham, over a thirteen-
year period (1999 - 2011) as well as to identify
predictive factors of mortality of this target
population. These findings could be utilized for
population-based policy making and planning
to reduce the mortality in developing countries.

Il. METHODS
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1. Data sources

Data used in this research were obtained
from a longitudinal health surveillance system
in rural Viet Nam called FilaBavi.”* FilaBavi
is located in Bavi district of Vietnam. This is a
rural district located in northern Vietnam, 60
km west of Hanoi, the capital. The district has
a population of about 238,000 and covers
an area of 410 km?, consisting of lowland,
highland, and mountainous areas. Agricultural
production and livestock breeding are the main
economic activities of the local people. FilaBavi’s
sample was selected randomly with probability
proportional to population , whilst covering the
range of geographical regions in the district. The
sampling unit was hamlet or village sub-division
(cluster). The sample included 67 clusters with a
total population of about 51,000 inhabitants, and
an estimated 11,300 households. The overall
design was to create a study base representative
of the population in the district, through a baseline
household survey, and quarterly demographic
surveillance of vital events among the study
population subsequently, with a complete re-
census every two years.

The household baseline survey was
carried out at the beginning of 1999, collecting
information at household and individual levels.
Re-censuses were conducted every two years.
At the household level, information was collected
on housing conditions, water resources, latrines,
expenditures, income, agricultural land, access to
the nearest commune health centre and hospital,
and an assessment by the local authorities of the
economic status of each household. For each
household member, information on age, gender,
ethnicity, religion, occupation, education, marital
status, etc. was collected. Following the baseline
survey, quarterly surveys have been carried
out including data on marital status changes,
migrations, pregnancy follow-ups, births, and
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deaths. A more detailed descriptions of Bavi
district as well as the FilaBavi can be found
elsewhere.™

Key variables: In this study, we used the WHO
definition for measuring crude death rate as the
number of deaths occurring during the year, per
1,000 population, estimated at mid-year.

In this paper, a death case was defined if the
household reported a new death case during
quarterly household visits. Then crude mortality
rates were calculated as the number of death
cases divide for midyear of FLBV population
each year that equivalent to the total of persons
observed in selected households under the
sample.

Other key covariates including sex were
binary, marital status was dichotomous, and
education level was an ordinal variable.

3. Data analysis

Data were analysed using Stata statistical
software version 10. Both descriptive and
analytical statistics are applied. To explore which
factors predicted mortality, Cox proportional
hazards survival models (Cox model) were
computed for all residents participated in the
study. A total of 8 covariates were entered
simultaneously into the models, including
two dichotomous variables (sex and ethnic),
and categorical variables  (marital status,
educational level, occupation, ethnic, economic
status, and geographical location and smoking),
selected by preliminary identification of variables
substantially predictive of mortality risk. The Cox
models estimated hazard ratio for each covariate,

which indicated the extent to which a covariate
was associated with increased mortality as
compared with a reference. For some time
dependent covariates, creating interactions have
been tested.

4. Ethics

The protocol of this study was approved
by the Scientific and Ethical Committee in
Biomedical Research, Hanoi Medical University.
All human subjects in the study were asked for
their consent before collecting data, and all had
complete rights to withdraw from the study at any
time without any threats or disadvantages. The
Research Ethics Committee at Umea University
has given ethical approval for the FilaBavi
household surveillance system, including data
collection on vital statistics (reference number
02 —420) in 1999.

lll. RESULTS

1. Crude mortality rate and the trend over
times

From 1999 to 2011, 76,305 people received
follow up, and 3,653 deaths were recorded.
The overall mortality rate increased slighly
from 0.42% in 1999 to 0.66% in 2011 (Table 1).
However, figure 1 shows a fluctutating trend in
first 7 years with 2 peaks in 2002 and 2005
(0.53% and 0.64%, respectively). After that, the
mortality rate slowly increased from 2008 to
2011. Table 1 and Figure 1 also demonstrate
that the mortality rate in males was higher than
that of females in all periods; they had similar
trend from 1999 to 2011.
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Table 1. Overall mortality rate in a rural district, Vietnam, 1999 - 2011

Population size of  Number of death ....(.:f”de deat'h rate per 1999,‘??'?'.‘.‘,"??‘.?"“‘...
Fila Bavi (30 June) cases in the year Overall Male Female

Year

1999 49,447 206 417 4.5 3.9

2000 49,558 244 4.92 54 4.4

2001 49,389 261 5.28 5.7 4.9

2002 49,542 264 5.33 6.4 4.4

2003 48,946 246 5.03 5.7 4.4

2004 48,940 270 5.52 6.4 4.6

2005 49,400 300 6.07 71 5.1

2006 49,487 288 5.82 6.5 5.2

2007 51,260 272 5.31 6.0 4.6

2008 51,152 316 6.18 6.9 5.5

2009 51,582 318 6.16 7.1 5.3

2010 51,815 323 6.23 7.1 5.5

201 52,608 345 6.56 7.0 6.1

0,75% -

0,70% -

0.65% -

0,60% -

0,55% -

0,50% -

0.45% -

0,40% |

0,35%

0,30% - - - : . . - , , . :
1099 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

—+=Total -m=Male Female

Figure 1. Overal mortality rate over time, period 1999-2011, in a rural district Vietnam

Figure 2 shows that the number of deaths fluctuated throughout the year ; after decreasing in
February (the time of the Viethamese New Year festivities), the number of deaths rose in March to
356 before decreasing during the following month. The last three months of the year saw the number
of deaths rise from 266 to 325.
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Figure 2. Number of deaths by month during the year (lunar calendar), 1999 - 2011
2. Mortality Patterns Over Time

Table 2 shows the demographic characteristics of the deceased. Proportion of male deaths was
54.53%, which was higher than that of females (45.47%).

When age was considered, the percentage of deaths of children younger than 5 years old was
4.9%. The percentage of total deaths among children 6-14 years old was 1.62%, 12% among the
15-44,60-69, and 70 - 79 year age groups. The percentage of deaths peaked at 23.98% among
the 80-89 year age group, before levelling off at 10.95% among the 90 and over age group.

Of the deceased, 92.55% of people who died were married, 93.98% were ethnically Kinh, and
96.17% did not practice any religion (Table 2).

Table 2. Demographic characteristics of the deceased in a rural district of Bavi, Vietham,

1999 - 2011
Variable n %

Sex

Male 1,992 54.53

Female 1,661 45.47
Age groups

<=5 179 4.9

6-14 59 1.62

15 - 44 455 12.46

45 - 59 452 12.37

60 - 69 404 11.06

70-79 828 22.67

80 - 89 876 23.98

>=90 400 10.95
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Variable n %
Marital status
Married 102 2.79
Divorced 3 0.08
Widowed 67 1.83
Single 100 2.74
No answer/do not know 3,381 92.55
Ethnicity
Kinh 3,433 93.98
Others 220 6.02
Religion
None 3,513 96.17
Catholic 75 2.05
Buddism 3 0.08
Missing 62 1.7
Main occupation
Hard work 53 1.45
Middle work 18 0.49
Minor work 197 5.39
Others 3,385 92.66
Economic status according commune people’s committee assessment
Very poor 20 0.55
Poor 272 7.53
Average 1,143 31.64
Upper average 236 6.53
Rich 35 0.97
None classified 1,906 52.77

3. Predicting factors of mortality of the population

The hazard ratios for mortality adjusted for 8 covariates are given in the Table 3. It shows that
sex, marital status, ethnicity, educational level, economic status and geographical area are highly
significant in the model. In the simplified model without control for occupation and smoking, people
who were not identified as having Kinh ethnicity were associated with increased mortality as
compared with women or Kinh ethnicity (HR =1.14, 95%Cl: 1.12-1.16) and HR = 1.12, 95%CI: 1.08-
1.17). The crude mortality rate among women and men was 13.16 and 19.15 per 10 000 person-
years, respectively. The rates among Kinh and other ethnicities were 15.58 and 21.45, respectively.
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Similarly, people who were single/divorced/widowed had an increased hazard ratios than people who

was married (HR = 2.51, 95%ClI: 2.46 - 2.57).
Table 3. Predictive factors of mortality in a rural district, Vietnam, 1999-2011

Variable Death/10000 Crude Hazard ratio Adjusted Hazard
years (95%Cl) ratio (95%ClI)

Sex

Women 13.16 1 1

Men 19.15 1.10 (1.09 - 1.12) 1.14 (1.12-1.16)
Marital status

Married 1.67 1 1

Single/Divorced/Widowed 4.95 2.23 (2.19-2.27) 2.51 (2.46 — 2.57)
Ethnic

Kinh 15.58 1 1

Others 21.45 1.09 (1.05-1.13) 1.12 (1.08 — 1.17)
Educational level

llletarate/Primary school 34.17 1 1

Secondary school 8.32 0.70 (0.69 - 0.72) 0.78 (0.77 — 0.81)

High school 4.25 0.47 (0.46 — 0.48) 0.51(0.49 — 0.52)

College/University 6.11 0.59 (0.57-0.60) 0.63 (0.61 - 0.64)
Economic status

Poor/very poor 28.51 1 1

Average 17.12 0.84 (0.81 -10.87) 0.93 (0.89-0.97)

Upper average/rich 14.92 0.88 (0.84 — 0.92) 0.97 (0.90 — 1.03)
Geographical area

Hill 15.28 1 1

Moutainous area 15.22 0.99 (0.98 — 1.02) 0.97 (0.95-1.01)

River sides 17.48 1.12 (1.09 — 1.15) 1.10 (1.07 — 1.12)

Middle of the river 13.75 0.99 (0.94 — 1.05) 0.90 (0.85 - 0.96)

However, results from the table also show that, people who had a higher level of education had
a decreased hazard ratio compared to people with only a primary school education or were illiterate
(for high school: HR = 0.51, 95%CI: 0.49 - 0.52). The death rate in people who were illiterate or had a
primary school education was 34.17 per 10 000 person-years, compared with people at other levels
of education.

Similarly, poor/very poor people were associated with increased mortality as compared with
middle class or rich people (for average living standard: HR = 0.93, 95%CI: 0.89 - 0.97 and for rich
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living standard: HR = 0.97, 95%CI: 0.90 - 1.03).

Finally, people living by riverss had a higher
hazard ratio compared to people living in
mountainous areas (HR = 1.10, 95%ClI: 1.07 -
1.12).

IV. DISCUSSION

In this study, we have demonstrated the
overall mortality rate, the trend of mortality over
12-year period 1999 - 2011, and predicting
factors of mortality from the population-based
longitudinal study in a rural district of Vietnam.
The findings would be useful for guiding
public health action and for supporting the
development of evidence-based health policy.3¢

The study found that the overall mortality
rate during the period 1999 - 2011 had
increased from 4.17 per 1000 population to
6.56 deaths per 1000 population. This figure
was initially lower than the national average
for the period of 1999 - 2007. Then mortality
reached the national average in 2008 - 2009.
However, the mortality rate in the studied area
was higher in 2010 and 2011 than the national
average (2010: 6.23 vs 5.97 and 2011: 6.56 vs
5.96)."® This finding highlights the challenge
for local health systems when the crude
mortality rate of whole country declined but
the popularity of the district has increased.
The gap might be explained by the fact that
the crude mortality rate of the whole country
is based on a reporting system that might be
incomplete. In Vietnam, health system factors
that contribute to under-reported mortality rate
due include the absence of both benefits for
reporting and legal sanctions for not reporting a
death case.® Generally, predictive factors found
in this study were similar to previous studies
from Vietnam?28101116 and other developing
countries.”" Sex, marital status, ethnic group,
educational level, household economic status,
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geographic areas were significantly associated
with increased mortality in this population.
These findings suggest that male, non-married,
minority ethnic group, low educational level,
poor households and household in river side
area should be prioritized in reducing mortality
rate in the similar setting.

Males had an increased mortality risk
compared to females, which was similar to
previous studies.51%11217 Much of the difference
can be explained by the combined effects of
unhealthy behaviors such as smoking tobacco,
alcohol consumption and other exposures
that lead to injuries.’® Apart from injuries,
Viethamese males have been observed to be
at a significantly increased risk of cancer when
compared to females. 9292 Narrowing of this
gap will be a major challenge for Vietham.

Similar to past studies, this study found
that people living in rural areas had an
increased risk of mortality compared to other
areas.®%101.22 |t might be partially explained by
the fact that rural districts were at higher risk
of exposure to newborn, maternal, infant, HIV/
AIDs and all types of infections; road traffic
injury mortality and well as cancer and all
injury causes. Generally, rural districts were
at a significantly increased risk of newborn and
infant mortality. In addition, findings related
to economic status and education level were
consistent with previous studies . Poor people,
low education attainment, and non-Kinh people
were associated with increased morbidity and
lower access to quality of health services that
may lead to higher mortality rates.?? This finding
may help to target health resource allocation
more effectively and guidance
future programming as the MDG deadlines
approaches.

This study was the first attempt to determine
whether marital significantly

towards

status was
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associated with mortality risk; married people
experienced lower mortality than others. Further
study on mortality and marital status should be
further explored.

Limitations of the study

The study has some strengths and
weaknesses. This study is a population based
with a large sample size that was randomly
selected in order to reflect the true studied
population.” Thus, the findings of this study
can be generalized to the studied population
and to any other country's population similar to
Vietnam. In addition, this is a longitudinal study
that allows the researcher to draw the trend of
the mortality over time.

However it is also important to stress the
weaknesses in this type of study. First, the
specific-cause of death was not gathered, which
could have given more clarity in determining
predictive factors.61123242526.27 |n gddition, other
factors are known to be associated with mortality
which were not available for analyzing under the
current study, such as alcohol consumption?®-32
and weather factors.34%

V. CONCLUSION

The paper shows the low mortality rate
period 1999 - 2011 in a rural district in Vietnam
compared to WHO estimates for the whole
country. Sex, marital status, ethnic group,
educational level, household economic status,
geographic areas were associated significantly
with the mortality in the population.
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