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Can regional variation in "avoidable" mortality
be explained by deaths outside hospital?
A study from Sweden, 1987-90

Ragnar Westerling

Abstract
Study objective - This study aimed to cal-
culate the proportion of deaths outside
hospital in Sweden for some conditions for
which the acute medical management may
be important to the outcome and to analyse
whether the proportion of deaths outside
hospital can explain regional variations in
mortality from these causes of death.
Design - The place ofdeath was registered
on all death certificates in Sweden during
the period 1987-90. The proportion of
deaths outside hospital was calculated at
the national level for selected causes of
death. Variation in cause-specific mor-
tality among the 26 administrative health
areas in Sweden was analysed. Death rate
ratios were calculated with standardisa-
tion for age and sex using the national rate
as standard. The correlation between the
proportion of deaths outside hospital in
each health area and the cause specific
mortality irrespective ofplace ofdeath was
calculated. For areas with a significantly
high death rate the ratios for mortality
outside hospital as well as in hospital were
analysed in order to decide which com-
ponent of mortality represented a high
mortality risk.
Setting and participants - All death re-
gistration in Swedish citizens and other
residents in Sweden aged under 70 years
between 1987 and 1990 which gave dia-
betes, asthma, ischaemic heart disease,
cerebrovascular diseases, or ulcer of the
stomach or duodenum as the underlying
cause of death.
Main results - For asthma (58%) and isch-
aemic heart disease (54%), most deaths
occurred outside hospital. For most causes
of death, however, no correlation was
found among the health areas between the
proportion of deaths outside hospital and
the SMR for mortality irrespective of the
place of death. A high death rate was as-
sociated with a high proportion of deaths
outside hospital, for diabetes in one area
in the north of Sweden (Norrbotten) and
for ulcer ofthe stomach and duodenum in
one large municipality (Goteborg).
Conclusions - The high proportion of
deaths outside hospital at the national level
for some ofthe conditions studied suggests
that in-depth studies of the process pre-
ceding death and the functioning of med-
ical care are needed. In most cases,

however, no evidence was found that
regional variation in mortality could be
explained by death outside hospital. The
results for diabetes in Norbotten and ulcer
of stomach and duodenum in Goteborg
indicate that in-depth studies on the qual-
ity of care are required.

(J7 Epidemiol Community Health 1996;50:326-333)

The concept of studying "avoidable" mortality
as an indicator of the outcome of health care
has been used in many studies from different
countries.`-5 The idea is that high death rates
for conditions for which health services may
influence mortality outcome is a warning signal
that in-depth studies on the quality of care are
needed. Several causes of death have been used
as indicators of avoidable mortality and for a
number ofthese the type ofintervention and the
health services responsible for the intervention
have been defined. 1-3 Several studies ofregional
variation in avoidable mortality have been per-
formed showing regional variation for avoidable
death indicators in many countries.>1'
For some conditions, such as asthma, dia-

betes, and ischaemic heart disease the acute
management of the disorder is of special
importance. In such cases, access to acute hos-
pital care may influence the outcome. Studies
of the process preceding death have indicated
that a delay in seeking or receiving medical
care may have influenced death from asthma
and diabetes.13-20 For some conditions such
as ischaemic heart disease224 and perforated
peptic ulcer,2' early arrival at hospital and early
start of acute treatment have been found to
improve the survival rate.
A proportion of deaths outside hospital may

thus potentially influence the death rate for
some conditions usually treated in hospital in
the acute phase of the disease. This was the
case in a study of ischaemic heart disease from
three areas ofAustralia andNew Zealand where
a higher case fatality rate was associated with
a higher rate of deaths outside hospital.25 Thus,
a high death rate associated with a high pro-
portion of deaths outside hospital may be a
"sentinel" health event which in accordance
with the avoidable mortality concept indicates
that in-depth studies on the quality of care are
needed.

This study aimed to calculate the proportions
of deaths outside hospital in Sweden for some
conditions where the acute management of
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Regional variation in mortality outside hospital

Table 1 The mean population in Sweden aged 0-69
years in relation to Swedish administrative health areas,
1987-90

Administrative health area Population

1 Stockholm 1 464 332
2 Uppsala 236468
3 Sodermanland 223 428
4 Ostergotland 352 069
5 Jonkoping 267 932
6 Kronoberg 154 494
7 Kalmar 206964
8 Gotland 49 959
9 Blekinge 131 071
10 Kristianstad 248 617
11 Malmohus 476 292
12 Malmo (municipality) 199 839
13 Halland 220 652
14 Goteborg and Bohus 270226
15 Goteborg (municipality) 379 497
16 Alvsborg 384433
17 Skaraborg 240 295
18 Vlirmland 245 458
19 Orebro 236 312
20 Vkstmanland 228 488
21 Kopparberg 248 983
22 Gavleborg 251 641
23 V6sternorrland 227 988
24 Jamtland 116606
25 Vdsterbotten 222 541
26 Norrbotten 237 098

Total 7 521 685

the disease may be important and to analyse
whether the proportions of deaths outside hos-
pital for these conditions influences regional
variation in cause specific mortality.

Methods
The Swedish cause of death register is based
on the death certificates signed by the physician
for all deaths among Swedish citizens and other
persons resident in Sweden. The death cer-
tificates include information on the causes of
death, one ofwhich is defined as the underlying
cause of death following international clas-
sification rules.26 The death certificates are
scrutinised and registered at the National Cent-
ral Bureau of Statistics. Specific procedures
and coding rules have been developed in order
to assure the quality of the data.27
During the years 1987-90 the death cer-

tificates also included information on the place
ofdeath. These data were coded at the National
Central Bureau of Statistics and were registered
in the data base together with the cause of
death. From the cause of death register data it
was possible to decide whether the deaths had
occurred in hospital or outside hospital.
For this study, data on the underlying cause

of death and the place of death were collected
by age, sex, and health administrative area
between 1987 and 1990. In Sweden health and
medical care is the responsibility of 26 health
administrative areas (23 county councils and 3
municipalities) and these areas (number of
areas k= 26) were used in the analyses (table
1; fig 1).
Analyses were performed for the five causes

of death: diabetes, ischaemic heart disease,
cerbrovascular disease, asthma, and ulcer of
the stomach and duodenum. These causes of
death have been found to be common enough
to perform analyses of regional variation in
Sweden.5 Analyses were restricted to ages 0-69
years. In this age group, all Swedish deaths from
the five causes were included in the analyses

Sweden

Figure 1 The 26 administrative health areas in Sweden
between 1987 and 1990. (Numbers of the areas according
to table 1).

without any further selection. The number of
deaths and the mean annual death rate were
calculated for each cause of death. Analyses
were performed for deaths in hospital, deaths
outside hospital, death with unknown place of
death as well as for total numbers of deaths.
The proportion of deaths outside hospital was
calculated for each cause of death. The autopsy
rate was calculated for deaths in hospital and
deaths outside hospital respectively based on
the notifications on the death certificates.
The age and sex distribution of the popu-

lation differed between the different health
areas.28 In order to compare the mortality in
administrative health areas, direct stand-
ardisation for age and sex was performed (five
year age groups).29 (Direct and indirect stand-
ardisation gave equal results.)
The null hypothesis that there was no vari-

ation among the areas - that is, that all area
death rates were equal to the national standard,
was tested using a X% analysis (df= k-1 =
25)(5,30,3 1).
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Table 2 The number of deaths and the mean annual death rate* for selected causes of death in people aged 0-69 years in Sweden between 1987 and
1990 in relation to place of death

ICD-9 code Cause of death No. of Death No. of deaths Death rate No. of Death No. of Death Proportion of
deaths in rate in outside outside deaths place rate place deaths rate deaths outside
hospital hospital hospital hospital unspecified unspecified total total hospital

250 Diabetes 924 3-07 419 1-39 22 0-07 1365 4-54 0-31
410-414 Ischaemic heart disease 9779 32-50 12048 40-04 583 1-94 22410 74-48 0-54
430-438 Cerebrovascular disease 4095 13-61 679 2-26 98 0-32 4872 16-19 0-16
493 Asthma 271 0-90 400 1-33 21 0-07 692 2-30 0-58
531-534 Ulcer of stomach and 246 0-82 199 0-66 7 0-02 452 1-50 0-44

duodenum

* Number of deaths per 100 000 population

Table 3 The number of deaths and the proportion of deaths followed by autopsy for selected causes of death in people aged 0-69 years in Sweden
between 1987 and 1990 in relation to place of death

ICD-9 code Cause of death No. of No. of deaths Proportion No. of No. of deaths Proportion of Total Total no. of Proportion of
deaths in in hospital of deaths in deaths outside hospital deaths outside no. of deaths with deaths with
hospital with autopsy hospital with outside with autopsy hospital with deaths autopsy autopsy

an autopsy hospital autopsy

250 Diabetes 924 309 0-33 419 212 0 51 1365 525 0-38
410-414 Ischaemic heart 9779 5139 0 47 12048 9002 0 75 22 410 13 765 0-61

disease
430-438 Cerebrovascular 4095 1168 0-28 679 576 0-85 4872 1756 0-36

disease
493 Asthma 271 92 0-34 400 307 0 77 692 404 0 58
531-534 Ulcer of stomach 246 162 0-66 199 191 0-96 452 355 0 78

and duodenum

The level of the observed variance was cal-
culated by dividing the X2 values by the total
number of deaths (n) in Sweden for each cause
of death. When there are small numbers of
deaths, random factors may have a considerable
impact on the variation. Therefore, methods
have been developed for studies of so-called
small area variation in order to take into ac-
count the influence of the expected random
variation.53' ' The observed variance can be
divided into two components, the random com-
ponent and the systematic (non-random) com-
ponent.
When the null hypothesis is true all the

observed variations are due to random vari-
ation. Assuming the null hypothesis, the math-
ematical expectation of the X' distribution is
the degree of freedom of the distribution.
Therefore the random component of the vari-
ation was estimated as the number ofthe degree
offreedom (k-1) ofthe X' distribution divided
by the total number of deaths. The systematic
(non-random) component of variation was es-
timated as the observed variance minus the
random variance, that is:

k (oI-ej)/ei (k-1)
L n n

,=1

where oi represents the observed number of
deaths and el the expected number of deaths
in each area (i) according to the national stand-
ard.30 These measures of variance have been
established, tested and described in more detail
in earlier studies.51"
As described by Rothman, standardised

death rate ratios were calculated by dividing
the directly standardised death rate in each
area with the national death rate (national death
rate standard = 1).29 The level of significance
of the divergence from the national standard
was analysed using a x' test (df= 1). Analyses
were only performed if the expected number

of deaths was at least five.'0 Yates's continuity
correction was used.'0 The standardised death
rate ratios were calculated for deaths in hospital
and deaths outside hospital separately as well
as for all deaths irrespective of place of death.
The relationship between death rate ratios

for deaths outside hospital and deaths in hos-
pital was tested using Pearson's product-mo-
ment correlation. The coefficient of correlation
and the level of significance of the correlation
was tested.

In order to decide whether the proportion of
deaths outside hospital may have an influence
on the total death rate, the correlation between
the standardised proportion of deaths outside
hospital and the standardised death rate ratio
for all deaths was also analysed.
For the statistical analyses the Statistical

Analysis System (SAS) was used.'4

Results
The number of deaths and the mean annual
death rate in those aged 0-69 years for selected
causes of death are shown in table 2. The
results are also grouped as deaths in hospital
and deaths outside hospital. The place of death
was specified for between 97 and 99% of the
deaths. The highest proportion of deaths out-
side hospital was found for asthma (58%) and
for ischaemic heart disease (54%). The cor-
responding figure for ulcer of the stomach and
duodenum was 44% and for diabetes it was
31%. For cerebrovascular disease only 16% of
the deaths occurred outside hospital in the age
group studied.
The autopsy rate differed for the different

causes ofdeath and for different places of death
(table 3). In general, the autopsy rates for
deaths outside hospital were higher than for
those in hospital. For instance, nearly all deaths
from ulcer of the stomach outside hospital
(96%) were followed by necropsy. For cerebro-

328



Regional variation in mortality outside hospital

Table 4 The observed and systematic variance in mortality in administrative health
areas for selected causes of death in people aged 0-69 years in Sweden between 1987 and
1990

ICD-9 code Cause of death Observed Systematic P value
variance variance

250 Diabetes 0-045 0-027 <0 001
410-414 Ischaemic heart disease 0-015 0-014 <0 001
430-438 Cerebrovascular disease 0-026 0-021 <0-001
493 Asthma 0 059 0-023 <0 05
531-534 Ulcer of stomach and duodenum 0-094 0-039 <0-05

Table S The correlation between the standardised death rate ratios* for deaths in
hospital and deaths outside hospital for selected causes of death in administrative health
areas for people aged 0-69 years in Sweden between 1987 and 1990

ICD-9 code Cause of death Correlation coefficient P value

250 Diabetes 0-48 <0-05
410-414 Ischaemic heart disease 0-48 <0-05
430-438 Cerebrovascular disease 0-57 <0-01
493 Asthma -0-02 NS
531-534 Ulcer of stomach and duodenum 0-06 NS

* Ratio of the standardised death rate in each health area (standardised by age and sex) and the
national death rate.
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Figure 3 Standardised death rate ratios for ischaemic
heart disease deaths in hospital and outside hospital in
Swedish administrative health areas for people aged 0-69
years in Sweden between 1987 and 1990. (Standardised
by age and sex. National death rate standard= 1).

vascular disease, 85% ofdeaths outside hospital
were followed by necropsy while the same was
true for only 28% of the deaths in hospital.
The corresponding figures for asthma were
77% outside hospital and 34% in hospital, for
ischaemic heart disease they were 75% outside
hospital and 47% in hospital and for diabetes
51% outside and 33% in hospital.
The observed and systematic (non-random)

variance in mortality in administrative health
areas irrespective of place of death is shown in
table 4. The variation was significant for all
selected causes of death. The systematic vari-
ance ranged between 0-039 (ulcer of stomach
and duodenum) and 0-014 (ischaemic heart
disease), which corresponds to SDS between
20 and 12%.
The correlation between the standardised

death rate ratios (compared to the national
standard) for deaths in hospital and deaths
outside hospitals among the administrative
health areas is shown in table 5. For cerebro-
vascular disease, ischaemic heart disease, and
diabetes the correlation was significant. Thus,

2-22r Cerebrovascular disease
- 2

a 1-8
U,
0
-c 1-6
a,
2 1-4

+12
*° 1

2 0-8
' 06
co

a,0 4

0-2

0

3
* 0

*S"

t-
0 *

v
0 0-2 0-4 0-6 0-8 1 1-2 1-4 1-6 1-8 2 2-2

Death rate ratio in hospital

Figure 4 Standardised death rate ratios for
cerebrovascular disease deaths in hospital and outside
hospital in Swedish administrative health areas for people
aged 0-69 years between 1987-1990. (Standardised by
age and sex. National death rate standard= 1).
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Figure 2 Standardised death rate ratios for diabetes
deaths in hospital and outside hospital in Swedish
administrative health areas for people aged 0-69 years in
Sweden between 1987 and 1990. (Standardised by age
and sex. National death rate standard= 1).
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Figure 5 Standardised death rate ratios for asthma
deaths in hospital and outside hospital in Swedish
administrative health areas for people aged 0-69 years
between 1987 and 1990. (Standardised by age and sex.
National death rate standard= 1).
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Figure 6 Standardised death rate ratios for gastric and
duodenal ulcer deaths in hospital and outside hospital in
Swedish administrative health areas for people aged 0-69
years between 1987 and 1990. (Standardised by age and
sex. National death rate standard= 1).

the death rates outside hospital corresponded
to the death rates in hospital. The level of
correlation was, however, modest. The highest
correlation coefficient (0-57) was found for
cerobrovascular disease. For asthma and ulcer
of the stomach and duodenum there was no
association between death rates outside hos-
pital and death rates in hospital. To illustrate
the correlations for the different selected causes
ofdeath, the death rate ratios for deaths outside
hospital and deaths in hospital have been plot-
ted in figures 2-6.

Analysis of whether the death rates in the
different administrative health areas were as-

sociated with the place of death were per-
formed. For each cause of death, the
standardised proportion of deaths outside hos-
pital was correlated with mortality, regardless
of place of death (table 6). For diabetes and
ulcer of the stomach and duodenum, the cor-
relation was significant. Thus, a high death rate
was associated with a high proportion of deaths
outside hospital while a low death rate was
associated with a low proportion of deaths
occurring outside hospital. The correlation,
however, was moderate, with a correlation co-
efficient of 0 4. For ischaemic heart disease,
cerebrovascular disease, and asthma there was
no association between the death rates and the
proportion ofdeaths occurring outside hospital.

In table 7 the results for administrative health
areas with significantly high total death rates
for the selected causes of death are presented.
For each area and cause of death the stand-
ardised death rate ratios are shown for deaths
outside hospital, deaths in hospital, and total
deaths irrespective of place of death. For dia-
betes in the county ofNorrbotten the high total
mortality was associated with a high rate for
deaths outside hospital while the death rate
in hospital did not differ from the national
standard. For diabetes in the county of Gav-
leborg, however, a high death rate was found
for deaths in hospital. In Norrbotten, causes
of death other than diabetes (cerebrovascular
disease, asthma) also showed an opposite result
with a significantly high rate for deaths in hos-
pital. In the municipality of Goteborg, a high
rate was found for deaths from ulcer of the
stomach and duodenum outside hospital. This
result was associated with a high total mortality
for ulcer of the stomach and duodenum in
Goteborg.

Table 6 Correlation between the standardised death rate ratio* and the proportion of
deaths outside hospital in administrative health areas for people aged 0-69 years in
Sweden between 1987 and 1990

ICD-9 code Cause of death Correlation coefficient p value

250 Diabetes 0-42 <0 05
410-414 Ischaemic heart disease 0-36 NS
430-438 Cerebrovascular disease 0-24 NS
493 Asthma -011 NS
531-534 Ulcer of stomach and duodenum 0 43 <0 05

* Ratio of the standardised death rate in each health area (standardised by age and sex) and the
national death rate.

Discussion
For asthma and ischaemic heart disease, most
deaths in people under 70 years of age occurred
outside hospital. The proportion of deaths out-
side hospital could not, however, explain the
variation in death rates among health areas for
these causes of death. The high national death
rates outside hospital have not previously been
pointed out. Some questions on the potential

Table 7 Standardised death rate ratios* for selected causes of death and administrative health areas with significantly high death rates for people aged
0-69 years in Sweden between 1987 and 1990 in relation to place of death
ICD-9 code Cause of death Administrative No. of deaths Death rate Death rate ratio Death rate ratio

health area ratio total at hospital outside hospital
Total At hospital Outside hospital

250 Diabetes Gavleborg 68 51 16 1-38** 1-52* 1-09
Norrbotten 57 36 21 1-33* 1-24 1-60*

410-414 Ischaemic heart disease Varmland 1038 453 565 1.25*** 1-25*** 1-27***
Vasterbotten 836 348 470 1-26*** 1-20*** 1.32***

430-438 Cerebrovascular disease V5rmland 213 182 26 1-20** 1-22** 1-06
Vastmanland 188 149 36 1-26** 1.19* 1-73**
Kopparberg 227 200 25 1-30*** 1-36*** 1-05
Vasterbotten 190 161 27 1-32*** 1-33*** 1-35
Norrbotten 187 163 21 1-28** 1-34*** 1-00

493 Asthma Malmo 31 10 9 1-48* 1-22 1-58
Norrbotten 32 18 12 1-49* 2-14** 0-98

531-532 Ulcer of stomach and
duodenum Stockholm 102 53 48 1-27* 1-22 1-36

G6teborg 45 15 27 1-99*** 1-19 2-74***
* Ratio of the standardised death rate in each health area (standardised by age and sex) and the national death rate. National standard= 1.
Level of significance of the deviance from the national standard:
* p value <0-05; ** p value <001; *** p value <0001.
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role of hospital care in the acute phase of
disease can be raised for further studies of the
quality of care.

For asthma, a high death rate has been found
in Sweden compared with otherEC countries.35
A high proportion of these deaths occurred
outside hospital. In studies from other countries
of avoidable factors influencing death, deaths
outside hospital have been associated with qual-
ity of care problems. For instance, a delay in
seeking acute help has been found and related
to lack of information and family education.4 16
In another medical audit, several patients who
died at home sought medical help only a few
days before their death without having their
treatment altered.'8 The high Swedish death
rate and the high proportion of deaths outside
hospital indicates a need for national medical
audits on the quality of care.

For myocardial infarction, deaths may be
avoided by earlier arrival at hospital.23 Public
education in cardiopulmonary resuscitation
may also influence survival rates and the num-
ber of deaths outside hospital.24 36-39 In one

Swedish health area, a public education cam-

paign was shown to be effective in reducing
the treatment delay for heart attack.3"39 In this
area a low proportion (16% for all ages) of
deaths from myocardial infarction occurred
outside hospital.36 The high national death rate
outside hospital begs the question, what could
be gained through programmes for earlier treat-
ment of heart attacks?23

Cerebrovascular disease has been included
as an avoidable death indicator primarily based
on the prevention potential but also because of
the possibility of treating complications of the
disease.2340l An increased survival has been
reported during the last decade,4243 which may
partly be related to improved supportive hos-
pital care4344 as well as to a trend towards less
severe strokes.4245 In this study, most of the
cerebrovascular deaths occurred in hospital and
no evidence was found that deaths outside
hospital could explain the regional variation in
mortality.
For diabetes a high death rate in the county

of Norrbotten in the north of Sweden was

associated with a high rate for deaths outside
hospital. Norrbotten is the largest health area

and many inhabitants live far from hospital.
No general pattern of high death rates outside
hospital for the conditions studied was found,
however. For diabetes, a review of medical care

routine in six counties, among them Norrbot-
ten, showed that a comparatively larger pro-

portion of young patients with diabetes were

patients in primary care in the north of Sweden
than in the rest of the country.46 Whether these
patients tried to manage the acute phase of the
disease outside hospital to a greater extent is
unknown. From the data in this study we can-

not infer whether the care was appropriate or

not. The results are, however, a warning sign
that the chain of events preceding death and
the quality of care need to be studied.'5
The same would be true for ulcers of the

stomach and duodenum in the municipality of
Goteborg, where the death rate for ulcers was

high and where a high rate was observed outside
hospital.
When studying regional variation in mor-

tality one should be aware that mortality is an
overall and aggregated measure of the outcome
of a disease. Data on incidence and/or pre-
valence and severity of disease would have to
be included in order to analyse whether the
frequency or case fatality of a disease varies.3347

Furthermore, one would have to consider
the potential differences in cause of death re-
gistration between different areas. The causes
of death in persons under 70 years of age have
generally been found to be valid in Sweden.27 48
For chronic diseases, such as diabetes and
asthma, the death rates would be higher using
multiple causes of death - that is all causes
mentioned on the death certificate - when
compared with the underlying cause of
death.49-5' An earlier study has, however, shown
that this does not influence the regional vari-
ation. Areas with higher death rates than the
national standard using underlying causes of
death also showed the same result when mul-
tiple causes of death were used.5'
The validity of the cause of death for deaths

outside hospital may theoretically be more un-
certain since physicians may not follow and
register events in the last period of life. A study
from Oxford showed that for some conditions,
among them diabetes, asthma, and peptic ulcer,
death certificates in a significant number of
cases did not mention these conditions when
death occurred four weeks or one year after
admission to hospital.52 The Swedish autopsy
rates outside hospital were, however, higher
than those in hospital, which may increase
validity ofthe causes ofdeath for deaths outside
hospital.53

Several reports have emphasised the role of
the autopsy in modem medical care. There
has, however, been a decline in the autopsy
rate in Sweden as well as in many countries
during the last decades.5455 One ofthe functions
of the autopsy is to ensure the accuracy of
death certificates. Considerable discrepancies
have been shown between clinical diagnosis and

485356517autopsy diagnosis. For acute myocardial
infarction and peptic ulcer, the discrepancy
has mainly been low sensitivity of the clinical
diagnosis when compared with the autopsy
findings.5657 In a study from a Swedish uni-
versity hospital in the late 1980s, these con-
ditions were diagnosed at autopsy in only about
half of the autopsied cases.57 The autopsy rate
in that study was 38%. Hypothetically, more
cases of myocardial infarction and peptic ulcer
may have been detected if more autopsies had
been performed. One cannot, however, be sure
that a higher autopsy rate would increase the
death rates for these conditions. The autopsied
cases may be selective, reflecting deaths in
which the clinical diagnosis was especially
uncertain.5758 This is in accordance with the
Swedish law which states that an autopsy must
be performed when the cause of death is un-
clear.59 In this study the autopsy rate was lower
for death at hospital than for death outside
hospital. Further studies would be needed to
decide whether the autopsy rates systematically
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influence the observed death rates for different
causes and places of death.60
According to the concept of avoidable mor-

tality, high area death rates are warning signals
indicating that in-depth studies on the quality
of care are needed.'5 These in-depth studies
should also include analyses of the ap-

propriateness of death certificates.560
This study was limited to five common causes

of death for which the acute management at
hospital may be of importance. In most cases,
no evidence was found that the proportion
of deaths outside hospital had influenced the
regional variation in mortality. For ulcers of
the stomach and duodenum in the municipality
of Goteborg and for diabetes in the Norrbotten
area, however, high death rates were associated
with a high proportion of deaths outside hos-
pital suggesting further studies on the quality
of care are needed.

The author would like to thank colleagues at the Department
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