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Abstract

Death pattern was analysed in relation to age, sex, seasonality and  ysarly
variation during 1966 - 1987 in Matlab upazila of Chandpur district, Bangladesh.
The overall death rate due to diarrhoeal diseases and other causes fluctuated
during the period. Diarrhoeal death rate varied between 2.0 and 4.0 per 1,000
population except during the war and famine periods of 1971 and 1974- 1975
respectively when it was two times higher over the preceding period of five
years' average. On an average, more than 20% of all deaths appeared to. be
related to diarrhcea. The relative importance of diarrhoea as the cause of "death
did not diminish over time. Persistent diarrhoea caused more deaths than acute
diarthoea. At all times the highest diarrhoeal mortality rate was shown in children
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Introduction

Knowledge of age, sex, seasonality and
causes of death is essential for planning
health services. In Bangladesh, there have
been only a few studies with iimited scope to
achieve this kind of knowledge. Using data
collected for the period of 1975-1977 from
the Matlab Demographic Surveillance System
(DSS) conducted by the International Centre
for Diarrhoeal Disease Research, Bangladesh
(ICDDR,B), Chen found that diarrhoea was
the most frequent cause of death in children
aged under five years (1). The other causes
of death in descending order were: tetanusy
measles, fever, and respiratory infections.
Using preceding three years’ data from the
same area, Becker found that the diarrhoeal
death has a significant seasonal pattern with
its peak occurrence in December (2).

The purpose of this analysis is to examine
the pattern of diarrhoeal and other deaths in
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relation to age, sex, seasonality and yearly
variation in Matlab, a rural area of Bangla-
desh, during the 22 years beginning at 1966
when more detailed information was available
on diarrhoeal deaths than was previously the
case.

Materials and methods

Since 1963, the ICDDR.B has been con-
ducting research programmes mainly on diar -
rhoeal diseases and has been providing limit -
ed health services in Matlab upazila of
Chandpur district, Bangladesh. The Demo-
graphic Surveillance System (DSS) is one of
the components of these field programmes.
Since 1966, it has been recording births,
deaths and migrations of people, in addition
to periodic censuses. In 1975, the data
collection was extended to include events of
marriage and divorce in the study population.
In late 1977, a Family Planning Health Serv-
ices Project (FPHSP), and Family Welfare
Centres were established over half of the DSS
area — 'the intervention area’, the other half
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being the comparison area’. The FPHSP
was a village- based programme which pro-
vided family planning, health education and
distribution of drugs for minor ailments. The
programme has been described in details
elsewhere (3). The Welfare Centres provided
treatment of diarrhoeal diseases in children
aged under 5 years. Since early 1979,
packets of oral rehydration salts have been
distributed free of cost to the people of both
the areas. The people of the intervention
area were also trained to prepare home-—
made rehydration solution using common salt
and brown sugar (fabon-—gur) for the treat-
ment of diarrhoea. In addition to the diarrhoea
treatment centre of the Matlab Field Station
Hospital, three sub- centres were established
- one in 1978 and the other two in 1982
The services of Matiab diarrhoea treatment
centres were equally available to the people
ot both the areas. In 1978, the area was
reduced comprising 149 villages and the total
population covered by the surveillance system
was estimated to be 174,860. Since 1982, the
Maternal & Child Health and Family Planning
(MCH- FP) programme (3} was introduced in
70 villages, and the remaining villages were
treated as the comparison area’ as was done
earlier.

At the village level of the DSS, a female
Community Heaith Worker. (CHW), previously
designated as Field Worker (FW), visits each
housshold once a fortnight in the MCH-FP
area and once a week in the comparison
area (this system has been in use from the
inception of MCH-FP since late 1977) to
record the vital events mentioned earlier. Her
work is checked by an experienced male
Health Assistant (HA} who visits each house -
hold monthly. He accompanies the CHW
during the visit and records the vital evenis
on standard registration forms. The Health
Assistants have achieved on - the—job experi—
ence in demographic data collection, and a
number of them have paramedical training
and diplomas from a government paramedical
institution. They have practical experience in
the diagnosis of diarrhoeal diseases and a
limted number of commonly encountered
infectious diseases.  Further details of the
data collection system of the DSS have been
described elsewhere (4.5).

The data on death due to diarrhoeal and
other diseases were collected from mathers or
close relatives of deceased persons using
retrospective open-— ended interview carried
out by the Community Health Workers. Diar-
rhoeal diseases were classified as acute and
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persistent.  Initially, an acute diarrhoea was

defined if an individual suffered from diarrhoea
or dysentery for less than four weeks: since
1984 this time limit was set at two weeks. |If
the diarrhoea or dysentery (passage of
mucoid or hloody— mucoid stools) was pro-—

longed on most of the days for two weeks or
more before deaths, the disease was identified

as persistent diarrhoea. in this data analysis,

acute diarrhoea and dysentery were combined, .
and similarly, persistent diarrhoea and dysen-—

tery were also combined.

Results

Figure 1 shows the number of . deaths per
1,000 population from diarrhoeal diseases and
from other causes during the 22 years from
1966 to 1987 (hereafter, this duration will not .
be repeated in describing other portions of .
the results). The diarrhoeal death rates
ranged between 2-4 per 1,000 with major
peaks in 1971, the year of the Liberation War
leading to the emergence of Bangladesh from
Pakistan, and in 1974-1975, the years of
famine. Diarrhoeal deaths declined progres—
sively from 1976 up to 1981 with a third peak
observed in 1984 foliowed by a sharp decline
in 1986. This variable pattern, however, was
not found in the death rates due to other
causes, except a mild decline during recent
years.

Table | shows diarrhoeal and other causes
of deaths per 1,000 population by consecutive
five— year petiods and by gender differences.
When acute and persistent diarrhoeal diseases
were combined, girls and women were shown
to die at a rate significantly higher than that
of the boys and men in ali the successive
periods throughout the 22 years. This differ -
ence was most marked during 1981- 1985.
Similar finding was observed in case of per-
sistent diarrhoea, the difference being least
pronounced during 1976-— 1980. Also, deaths
from persistent diarrhoea exceeded those from
acute diarrthoea in both male and female
persons. During the war and famine period
of 1971-1975, the diarrhoeal death rate was
200% higher than the preceding period of
1966 — 1970, while the death rates due to
other causes changed only slightly.

Figure 2a shows male diarrhoeal death
rates in different age groups. The infant death
rates particularly showed marked year-to-—
year variation. The rise in death rates due to
the 1971 War of Liberation occurred during
the same year in all age groups, whereas the
rise in death rates due to the famine of 1974
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Fig. 1 ~ Deaths due to diarrhoea and other causes, 1966 1987 (rate per 1,000 population in a year).
TABLE | -~ DIARRHOEAL AND OTHER CAUSES OF DEATHS PER 1,000 POPULATION BY CONSECUTIVE FIVE - YEAR

PERIODS AND BY GENDER DIFFERENCES DURING 1966 - 1987 IN THE DEMOGRAPHIC SURVEWLANCE SYSTEM
AREA IN MATLAB, BANGLADESH (the last column gives two years' data)

Causes 1966 - 1970 1971 -1975 1976 ~ 1980 1981 - 1985 1986 — 1987
of
death M F Al L] F All M F Al M F Al M F Al

Diarrhoea 2.1 24* 20 43 47* 45 24 286%™ 25 2.7% 35t 31 1.5 20* 18

Acute 0.2 D2 02 07 07 07 0.2 0.3 0.3 0.r 09 08 06 08 07
diarrhoea

Persistent 1.9 2.2 20 386 4.0 38 2.1 2.3 22 20 26 2.3 0.9 1.2 1.0
diarrhoea

Cther 13.0 135 133 133 137 135 114 119 17 t0.6 10.7 107 92 86 B89
causes ’

Diarrhgeal
death as a 139 151 145 243 254 249 172 w9 176 204 246 225 141 190 165
per cent of
all deaths

The level of significance of the differences between the male and fernale deaths:
* p<001; ** p<0.05 (based on X2 test with one degree of freedom)

was abrupt and very high during the same Figure 2b shows the female diarrhoeal
year for the infants, but the rise was mani- deaths in different age groups. The female
fested one vyear later for the other age death rates showed almost the same patterns
~ groups. as the male death rates. Maximum mortality
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Fig. 2a - Yearly varigtions of diahoeal death rates in rmale, 1966 - 1987 (rate per 1,000 population in & year)
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occurred in the 1-~4 years age group except
during the famine and post-famine years of
1974 - 1976 during which period infants of <1
year had the highest death rates of 353 per
1,000 In 1974, .

TABLE Il - OVERALL DEATH RATES (FER 1,000
POPULATION} DUE TO DIARRHOEAL DISEASES AND
OTHER CAUSES IN MATLAB DSS AREA DURING
1966 - 1987 SHOWN BY GENDER AND
AGE GROUPS OF POPULATION

151

Overall death rates due to diarrhoeal
diseases and other causes are shown by age
and gender of the population in Table ll. The
highest death rates due to diarrhoeal diseases
were observed in girls aged 1-4 years. In
the- age groups between 5 and 49 years,
the death rates due to diarrhoeal diseases
were 20 times lower than those in other age
groups. Also, in all age groups combined,
except in infants up to one vyear, diarrhoeal
diseases were responsible for at least one-
fifth of the total number of deaths occurred.

- Table il compared hetween the death

Causes Age groups rates due to diarrhoea and other causes

of during the MCH-FP intervention pericd of

death <1 1-4 5-19 20-49 50+ ALL 1978 1987 and during the pre- intervention

period of 1966—-1977. [t is evident from the

Diarrthoea M 83 72 06 10 106 30 table that the death rates both due to acute

F 90 13+ 08 07 96 3s and persistent diarrhoeal diseases were higher

in the pre-intervention pericd than those in

Other causes M 1219 167 1.8 38 327 121 the intervention period. It is also ncticeable

‘ F 188 235 27 36 307 134 that diarrhoeal death rate was comparatively

higher in the comparison area than that in the

Diarrhooal M 64 302 239 207 245 200 MCH-~FP area. This difference of diarrhosal

death asa F 71 357 287 161 238 209 mortalities between the two areas was shown

per cent of to be substantially more pronounced in the
all deaths age group 1-4 years.

TABLE Il - GOMPARISON BETWEEN THE DEATH RATES (PER 1,000 POPULATION) DUE TO
DIARRHOEAL AND OTHER CAUSES DURING PRE—INTERVENTION AND INTERVENTION PERIODS
INCLUDING THOSE IN COMPARISON AREA

Pra ~intervention period Intervention (MCH —FP vs comparison area) perod
1966 - 1977 1978 — 1587

Causes Age Age

of

death <1 1-4 5-9 10+ Al <1 1-4 5-9 10+ Al
M c M c M c M C M c

Dighoem 105 110 15 25 38 s57 57 68 104 08 {12 11 17 19 42

Acute 47 08 03 02 05 34 33 12 26 03 05 02 04 05 11

diarrhoea

Persistent 58 103 13 23 33 22 24 S2 78 05 08 08 13. 14 3d

diarrhoea

Other 1355 232 39 82 149 882 1048 132 185 24 33 67 68 96 169

causes

Diarrhosal

death as a 7.8 470 292 308 255 61 52 M0 563 256 271 140 197 165 199

per cent of

all deaths

Note : M = MCH-FP C = Comparison
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Seasonal variations of diarrhoeal deaths
observed along the 22 years’ study period are
presented in Table V. The peak of the
adjusted diarrhoeal deaths occurred during the
winter months of October through January
with the highest deaths in the first two
months. There is another smaller peak in the
month of April.

The death rates from diarrhoeal dis—
eases and other causes in the MCH-FP and
comparison areas for the period of 1975-
1987 are shown in Figure 3. Since starting
the intervention in 1977, the diarrhogal mortali -

has been shown to remain significantly
lower In the MCH-FP area than In the
comparison area. The difference in death
rates due to other causes between these two
areas was also statistically significant.

Discusslon

During the 22-year study period, 20% of
all deaths were related to diarrhoeal diseases
amounting to 3.1 deaths per. 1,000 population,
Although the longitudinal pattern of diarrhoeal
death rates showed a significant decline over
time from 1976 to 1986, the decline did not
appear to be commensurate with efforts given

Oiarrhoeal death

Death. rate per 1000 population in a year
[4,]
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in the DSS area in the form of Family Plan-
ning Health Services Project, Family Welare
Centres, and MCH-FP. Also, there was a
peak in diarrhoeal mortality during 1983 - 1984
associated with a_ major country-wide epi-
demic of shigellosis. . These findings suggest
that further improvement in the control of
diarrhoeal disgases in Matlab DSS area is
needed. The Iimpacts of war and famine on
both diarrhoeal and non- diarrhoeal mortalities
during 1971 and 1974 -1975 respectively are
noteworthy. The higher female death rates,
particularly in the age group of 1-4 years,
during the entire period are disturbing and-
probably reflect strong cultural practices fa-
vouring a male offspring. .

Analysing data from Matlab for the 1875-
1981 period, Zimicki found a similar prepon-—
derance of female diarrhoeal mortality (5).
Parents in this country take more care for
the nutrition and treatment of a sick boy than
they do for a sick gir. This speculation Is
supported by the earlier reports from Matlab
that diarrhoea morbidity was similar in both
boys and girls, but the diarrhoea - stricken
boys aged 0-4 years were hospitalised much
more frequently than the sick girls of simiilar
age (6,7). :

- Death due to other causes

Comparison
areqQ

MCH-FP
area

Comparison
ared

MCH-FP
,‘3 area

v 4

1975 76 77 78 79 80 8i g2 83 84 85 86 87
Year
Death rotes in the two aregs ore compared using X2 test

Fig. 3 ~ Variation of deaths due to diarrhoea and other causes in MCH~FP and comparison areas, 1975 - 1887 (rate
per 1,000 population in a year), :
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The two periods (October- January and
April} showing the high and low peaks of
death rates largely coincided with the two
cholera seasons in the area (8). With a few
exceptions, the post—- monsoon period was
the main peak season of diarrhoeal deaths in
rural Bangladesh.

The difierence between the diarrhoeal
death rates in the DS$ treatment and
comparison areas was largest in 1979 when
the programme of oral rehydration therapy of
patients with diarrhoea started using ORS
packets. The increase of mortality in the
treatment area during the last epidemic was
also substantial. This indicates the need to
improve the existing diarrhoea treatment
programme in the DSS area to prevent death
of patients with diarrhoeal diseases.

Although the wealth of Matlab surveillance
data‘on causes of death have been unique in
a developing country, the validity of the
coded causes of death should be taken with
caution. The Field Workers and Health As-
sistants who took the interviews were not fully
medically trained. The respondents were
mostly iliterate who could possess various
biases and faulty local perceptions of diseases
in reference to those of medically trained
persons. Interviewer bias could be another
limitation. In fact, Zimicki et al. (5) argued
that about 30% of infant deaths within 4 days
of delivery, attributed to neonatal tetanus in
the Matlab DSS area, could have been due to

other causes like prematurity, congenital
defects, and hyaline membrane disease. Also,
the data showed an unexplainable male

preponderance of death due to the same
disease. However, in our opinion, the data
on deaths attributed to diarrhoeal diseases
should deserve good confidence because of
the very visible sign of repeated passage of
watery or bloody mucoid stools by the person
who died. The classification of diarrhoeal
diseases into acute and chronic types could,
of course, suffer from some inaccuracy.

Shaikh et &l
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