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Abstract
Higher socioeconomic status (SES) is associated with lower mortality, and this correlation has been confirmed using differ-
ent indicators across several geographical settings. Nevertheless, the timing of the emergence of the SES gradient remains 
unclear. We used individual-level longitudinal data for a regional population in southern Sweden covering the period between 
1813 and 2014, and we applied a cause-specific proportional hazard model. We estimated SES differences in all-cause, 
nonpreventable, preventable, and cause-specific adult mortality in four subperiods (1813–1921, 1922–1967, 1968–1989, 
1990–2014) by gender adjusting for birth year, place of residence, marital status, and migration status. The SES gradient in 
mortality present today for both genders emerged only around 1970, and with few exceptions, it emerged at approximately 
the same time for all causes of death. It emerged earlier for women than for men, particularly in infectious diseases. In 
the nineteenth and early twentieth centuries, we found a positive association between SES and mortality from circulatory 
diseases for men. SES has not always been a fundamental cause of mortality; it only emerged as such in the second half of 
the twentieth century. We argue that habits and behaviors embedded in the different social strata played a major role in the 
emergence of the SES gradient.
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Background

Socioeconomic status (SES) is positively related to health 
and negatively related to mortality. In most developed soci-
eties today, there is a perfect mortality gradient by SES 
[1–3], including egalitarian societies with a developed wel-
fare state, such as Sweden [4, 5]. Reducing socioeconomic 
inequalities is a high priority in public health [6], since it 
may improve life expectancy at the national level to a larger 
extent than eliminating cardiovascular diseases or cancer 
[7, 8]. The overwhelming and consistent evidence together 

with the substantial impact on public health make the study 
of this relationship of interest to policy makers [6, 9].

The mechanisms behind SES differentials in mortality 
are still debated. While several studies examined all-cause 
mortality [10, 11], focusing on specific causes of death can 
provide valuable insights in understanding these mecha-
nisms [4, 12].

A much argued topic in the literature is when the SES 
gradient in mortality emerged [13–16]. While some stud-
ies have found SES differences in adult mortality in the 
distant past, others point towards a more recent emergence 
[17]. According to the Fundamental Cause Theory (FCT), 
inequalities in mortality by SES are more or less universal 
[18]. Even if the causal mechanisms vary historically and 
geographically, SES remains a key determinant of health 
and mortality [19, 20] even when taking demographic and 
epidemiological transitions [21] into account [22]. Several 
studies support this theory [23, 24], although most of these 
studies are based on data approximately from the 1970s 
onwards [24]. Findings from the late nineteenth and early 
twentieth centuries are more mixed [15, 17, 25–28]. The 
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FCT emphasizes the importance of cause-specific mortality 
[22], but the evidence remains inconclusive [29–46].

Based on the FCT, we expect SES differences in adult 
mortality to have emerged from the end of the nineteenth 
century onwards and differences in cause-specific mortality 
to have emerged over time. Moreover, such changes should 
follow the preventability of causes of death, as higher SES 
groups are able to decrease their mortality risk through 
earlier access to prevention and interventions [18, 24, 47] 
because of higher education and income and better social 
context [48]. Several studies have found that SES is indeed 
more strongly related to preventable mortality [47–49]. 
Interestingly, SES differences have also been found also for 
nonpreventable causes [49, 50].

A study of SES mortality gradient emergence in Sweden 
is of particular interest because, since the last decades of the 
twentieth century, mortality inequalities by SES continue to 
be observed in one of the most equal countries in the world 
with an extensive welfare state; this is usually referred to as 
“the Nordic paradox” [51]. On the one hand, we could expect 
that the expansion of the welfare state during the twentieth 
century contributed to reduce mortality inequalities. On the 
other hand, previous studies have pointed towards a recent 
emergence of mortality inequalities regardless of the gen-
erous social policies [13, 17]. This pattern could suggest 
that the welfare state helped remove differentials related to 
material resources, but not those connected to, for example, 
psychosocial factors and lifestyle.

The aim of this study was to advance the understanding of 
mortality inequalities by studying SES differences in cause-
specific adult mortality for men and women over a period 
of 200 years, focusing on when the SES gradient emerged, 
and in which causes of death. We estimated hazard ratios 
(HRs) for all-cause, nonpreventable, preventable, and cause-
specific mortality in relation to SES separately by period and 
gender, adjusting for birth year, marital status, parish of resi-
dence, and migration status. To our knowledge, there is no 
published study analyzing the association between SES and 
cause-specific adult mortality over such a long period. This 
type of analysis has never been possible before and allowed 
us to shed light not only on the relationship between SES 
and cause-specific adult mortality but also on when and how 
it became the norm in the Western world. Taken together, 
our findings contribute to the knowledge about historical 
trends in mortality inequalities by extending the period of 
observation as far back as the early nineteenth century, and 
thus complementing literature that has shown conclusive 
evidence only for the period after the 1970s. A further key 
contribution lies in the analysis of specific causes of death, 
which provides a more detailed account of possible mecha-
nisms at play and adds to a body of literature mainly focused 
on all-cause mortality.

Methods

Data

We used individual-level longitudinal data from the Scanian 
Economic-Demographic Database (SEDD) [52]. SEDD con-
tains information for five rural and semi-urban parishes and 
a port town in the south of Sweden. Individuals have been 
followed across generations from 1813 until 2014. The data 
for the port town of Landskrona starts in 1922. Uniquely, 
the data encompass a period of 200 years for which cause-
specific mortality can be studied longitudinally at the indi-
vidual level.

For the period up to 1968, information about demographic 
events and occupation is derived from parish registers that 
were continuously updated with individual-level information 
for each household. For the period between 1968 and 2014, 
data are derived from administrative registers managed by 
Statistics Sweden (SCB) and the National Board of Health 
and Welfare (Socialstyrelsen), which have been linked to the 
historical data using personal identification numbers.

The analytical sample includes 180,744 individuals and 
33,024 deaths. The sample size increased throughout time 
from 16,272 subjects in the first period (the Swedish popu-
lation in the age groups of interest in 1875 was 1,819,054 
[53]) to 67,284 subjects in the last period (5,221,046 peo-
ple aged 30 to 89 in Sweden as of 1990 [53]). The popula-
tion under study is not a statistically representative sample 
of Sweden. However, it does reflect similar economic and 
health conditions to most rural [54] and urban [55] areas 
at the time of the study [56]. Moreover, previous studies 
of total adult mortality found patterns of SES differences 
similar to Sweden as a whole [15, 17, 57]. Information on 
migration in and out of the area allowed for precise calcula-
tion of the population at risk. While the city of Landskrona 
experienced considerable net in-migration during much of 
the study period [55], the migration patterns in the rural 
area before 1970 were more circular. In-migrants and out-
migrants were quite similar both in terms of SES and the 
places they came from/moved to [58]. Mass emigration from 
Sweden to North America took place between approximately 
1860 and 1930 but was not particularly high from the area 
under study [59]. From 1930, Sweden became a country of 
net in-migration [53], and the area it mostly affected was the 
city of Landskrona, which added immigrants from Denmark, 
Finland, and Germany, among others [55]. We evaluate pos-
sible biases related to migrants being systematically differ-
ent from non-migrants in terms of SES and mortality in a 
sensitivity analysis excluding all foreign born individuals.

The linkage of the historical (i.e. before 1968) and 
contemporary (i.e. since 1968) data allowed us to follow 
individuals in the area under study from 1968, even after 
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migrating out to another place within Sweden, and their chil-
dren and grandchildren throughout the country.

We divided the data into four subperiods reflecting 
changes in data sources and availability, and in the societal 
and epidemiological context. The first period (1813–1921) 
encompassed a pre/early industrial society with mortality 
declining from pre-transitional levels to a continuously 
increasing life expectancy (Fig. 1). In the second period 
(1922–1967), the foundation of the Swedish welfare state 
was laid. The last two periods (1968–1989, 1990–2014) 
were characterized by continued economic growth and the 
consolidation and widening of welfare policies [60].

Variables

Occupational status was updated annually between 1815 and 
1968 and between 2001 and 2011 (the occupation in the last 
3 years is assumed to be the same as in 2011); in the period 
in between, occupation is available at census years (1970, 
1975, 1980, 1985, 1990). Occupational notations have been 
coded in HISCO [61] and grouped into a 12-category clas-
sification: HISCLASS [62]. In the analysis, we aggregated 
HISCLASS categories into three groups: nonmanual, man-
ual, and farmers. We also ran the analysis on a six-category 
grouping. While it may be problematic to use the same SES 
classification over 200 years, it has been shown that occupa-
tional hierarchies remain quite stable over time, particularly 
when using broad SES groups [63].

SES was used as a time-varying variable until the age 
of 65. Between 65 and 90 years of age, we considered the 
highest SES between ages 50 and 65, because it should rep-
resent the SES at the peak. Moreover, SES after age 65 could 
be misleading because of retirement. Given this approach 
to determine SES in old age, only individuals observed 

before age 65 were included in the analytical sample. For 
married individuals, we selected the highest SES within the 
couple. All individuals were under observation until death, 
out-migration (outside the parishes before 1968 and outside 
Sweden after 1968), or the end of 2014.

The outcome variable was cause-specific adult mortality 
(ages 30 to 90). For the period before 1968, the causes of 
death that were originally recorded as text strings in the par-
ish registers, have been translated into ICD-10 codes [64]. 
The causes of death for the period after 1968 contained in 
the administrative register (Dödsorsaksregistret) were coded 
in ICD-8 between 1969 and 1986, in ICD-9 between 1987 
and 1996, and in ICD-10 from 1997 onwards.

We grouped ICD codes according to two classifica-
tions. First, we divided causes of death into preventable and 
nonpreventable following the Avoidable Mortality in the 
European Union (AMIEHS) classification (see also [50]). 
Second, since the preventability of diseases has changed 
over time, we added a more stable and objective measure 
of cause-specific mortality, following ICD chapters: (1) 
infectious and parasitic diseases (including pneumonia and 
influenza); (2) circulatory diseases; (3) respiratory diseases 
(including lung, larynx, trachea, bronchus, lip, oral cavity, 
and pharynx cancers); (4) other cancers; (5) external causes; 
(6) other and ill-defined causes of death; and (7) missing 
causes of death.

Analysis

To estimate differences in cause-specific mortality by SES 
and how they have developed over time, we used a cause-
specific proportional hazard model, which estimated the 
effect of covariates on the mortality risk from a specific 
cause. Each model represented a separate Cox regression in 

Fig. 1   Period life expectancy 
at 30 years old in 5 years 
intervals for men (black) and 
women (gray). Note: Period life 
expectancy for Sweden (dashed) 
was calculated using data from 
the Human Mortality Database 
while for SEDD (solid) it was 
obtained by calculating the 
area under the Kaplan–Meier 
survival curve
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which the event corresponded to a specific cause of death. 
Individuals who died from a different cause were right 
censored.

The exponential of the regression coefficient represents 
the cause-specific mortality risk in the group under con-
sideration compared to the reference category [65]. The 
cause-specific proportional hazards model is well suited for 
etiological studies [66–68].

The analysis was performed separately by period and gen-
der. We further adjusted for birth year, marital status (never 
married, married, and previously married), parish of resi-
dence (grouped by geographical proximity) and migration 
status in the second, third, and fourth periods. In the initial 
period, there were very few people born outside Sweden. We 
evaluated the assumption of proportional hazards using a test 
based on the scaled Schoenfeldt residuals (‘estat phtest’ in 
STATA). For preventable diseases in the third and last peri-
ods, the test indicated non-proportionality for both men and 
women, mainly affecting the NA category. A log–log plot 
indicated that the hazard lines for nonmanual and manual 
occupations were parallel, except for in very early ages. The 
same held true for nonpreventable mortality in the last two 
periods for women. We therefore ran a sensitivity analy-
sis by dividing the sample into two age groups. We further 
verified the robustness of our results with respect to the 
exposure (e.g., using individual SES regardless of marital 
status) and outcome (e.g., using a different classification of 
preventability).

Results

Table 1 shows the descriptive statistics of the analyzed sam-
ple by gender. The changing SES structure over time, with 
an increasing share of nonmanual workers and a decreasing 
share of farmers, indicated the large societal changes tak-
ing place during the period under consideration, as Sweden 
shifted from an agricultural society into a developed welfare 
society [60].

The cause-of-death groups partially reflected the shift in 
the leading causes from infectious diseases to man-made dis-
eases, particularly when looking at groups (1), (2), and (3).

Tables 2 and 3 report hazard ratios for all-cause mortality 
and nonpreventable and preventable mortality, respectively, 
for men and women separately. The results for all-cause mor-
tality in the last two periods showed a clear SES gradient. 
Interestingly, in the second period, male all-cause mortality 
was positively associated with SES: the nonmanual occu-
pations group had a 15% higher mortality risk (HR 1.145, 
95% CI 1.071–1.223) than the manual workers. While this 
held for men, mortality in women was lower in nonmanual 
occupations beginning in the second period, and the SES 
differences increased in the most recent period.

Results for nonpreventable and preventable mortality 
indicated that, for both genders, nonmanual workers and 
farmers had an advantage in the last two periods, regardless 
of preventability. These findings are consistent with the pat-
tern found for the entire country [50]. In the second period 
there was a positive association between SES and prevent-
able mortality for men. While women in the nonmanual 
group had lower mortality from preventable causes (HR 
0.901, 95% CI 0.821–0.988), men in this group had higher 
mortality (HR 1.150, 95% CI 1.057–1.250). Supplementary 
Tables 1 and 2 (supplementary material) report the estimates 
for the ill-defined causes and for the missing group.

In Tables 4 and 5 we present the estimates for cause-
specific mortality using the more detailed subdivision. For 
infectious and parasitic diseases, we found evidence of lower 
mortality for nonmanual workers for the last two periods 
(HR 0.686, 95% CI 0.480–0.979 and HR 0.531, 95% CI 
0.394–0.716 for the third and fourth periods, respectively). 
A similar pattern was found in studies analyzing data cover-
ing the whole country [4, 46]. For men in the earlier periods, 
the coefficients suggested a lower mortality for nonmanual 
workers, but this difference was smaller in magnitude with 
larger confidence intervals (HR 0.839, 95% CI 0.515–1.368 
and HR 0.948, 95% CI 0.759–1.183 for the first and second 
periods respectively). For women, while we did not find any 
association in the first period, nonmanual workers in the 
second period showed a lower mortality risk (HR 0.737, 
95% CI 0.581–0.936).

Among men, in the last two periods there were clear 
differences in mortality from circulatory diseases by SES, 
which widened from the 1968–1989 period (HR 0.748, 
95% CI 0.686–0.816) to the final period (HR 0.576, 95% 
CI 0.529–0.627). Other studies of the entire country for the 
same period showed a similar overall pattern [12, 46, 69]. 
Interestingly, in the first two periods, nonmanual workers 
had a higher mortality (HR 1.248, 95% CI 1.124–1.385 
for the second period and HR 2.564, 95% CI 1.549–4.242 
for the first period). Women showed a similar outcome for 
the most recent period. The difference with respect to men 
was that, beginning in the 1920s, women in the nonmanual 
group had a lower risk of dying than women in the manual 
category.

For respiratory diseases, the period after 1968 was again 
characterized by lower mortality in the nonmanual category 
for both men and women. Before 1968, results showed small 
differences by SES. The only exception was for mortality 
due to other cancers for men in the first part of the twentieth 
century (HR 1.203, 95% CI 1.028–1.407). In this instance 
the most frequent diseases were malignant neoplasms of the 
stomach, prostate, rectum, colon, and pancreas (approxi-
mately 60% of cases in total).

When looking at external causes, in the last two periods, 
the difference between the nonmanual and manual categories 
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was particularly evident, but clear inequalities were present 
throughout the period of analysis. Similar results were found 
by Kunst et al. [69] and Toch-Marquardt et al. [12]. The SES 
advantage in mortality from external causes was present in 
the earlier period as well (for women in the first period, the 
number of events was too small for a meaningful analysis).

Analysis with the six‑category SES classification 
and sensitivity analyses

We performed further analyses of preventable versus non-
preventable mortality and cause-specific mortality using a 
more detailed SES grouping (Supplementary Tables 3–6). 

Table 1   Descriptive statistics for men and women, 30 to 90 years old (five parishes and, from 1922, Landskrona)

Men Women

1813–1921 1922–1967 1968–1989 1990–2014 1813–1921 1922–1967 1968–1989 1990–2014

SES-6 (%)
 Higher managers/professionals 2.5 8.1 7.8 10.8 2.5 7.6 7.6 9.4
 Lower managers/professionals/clerical 6.4 20.4 38.3 39 5.5 23.4 39.8 42
 Foremen and medium skilled workers 10 26.7 20.5 15.2 9.2 23.1 17.1 10
 Lower skilled workers/farm workers 25.9 24.1 24 22.8 34.5 26.3 23.3 24.2
 Unskilled workers/farm workers 27.5 15.5 3.8 3.8 22.9 12.2 6.4 7.3
 Farmers and fishermen 24.2 4.4 3 1.4 20.4 3.8 2.6 1.2
 NA 3.6 0.8 2.6 7 5.1 3.6 3.2 6

SES-3 (%)
 Nonmanual 8.8 28.5 46.1 49.9 7.9 31 47.4 51.4
 Manual 63.4 66.3 48.3 41.8 66.6 61.6 46.8 41.4
 Farmers 24.2 4.4 3 1.4 20.4 3.8 2.6 1.2
 NA 3.6 0.8 2.6 7 5.1 3.6 3.2 6

Civil status (%)
 Never married 16.2 18.9 13.7 22.6 18 23.3 9.1 14.8
 Currently married 73.4 75.1 73.1 58 65.4 66 63.9 52.5
 Previously married 10.4 6 13.3 19.4 16.6 10.7 27 32.7

Migrant status (%)
 Born in Sweden 98.8 95.6 87.4 81.3 99.1 95.9 88.7 81.4
 Born outside Sweden 1.2 4.4 12.6 18.7 0.9 4.1 11.3 18.6

Parish of residence (%)
 Hög, Kävlinge 28.6 12.4 11.2 14.6 28.1 12.1 11.1 15
 Halmstad, Sireköpinge, Kågeröd 71.4 11.5 6.6 6.3 71.9 10.1 5.8 5.7
 Landskrona 0 76.1 82.2 79.1 0 77.8 83.1 79.3

Cohort (mean)
 Birth year 1827.3 1897.6 1925.8 1948.1 1827.3 1896.5 1923.8 1945.9

Cause of death group (%)
 Infectious and parasitic 14.5 10.2 3.4 3.8 14 10.4 4.4 4.5
 Circulatory system 4.9 38.3 52.4 42.7 4.7 39.1 49.9 41.2
 Respiratory system and lung cancer 6.8 4.3 8.1 11.8 5.3 3.1 4.9 9.5
 Other cancers 2.4 17.1 19 21.8 4.2 19.9 24.9 23.8
 External causes 4.1 8.4 7.6 5.2 0.8 3 4.5 3.4
 Other and ill-defined causes 35.7 20.7 9.1 14.7 36.8 23.6 11.4 17.5
 Missing 31.6 0.9 0.2 0.1 34.2 0.8 0.1 0.1

Cause of death preventable (%)
 Nonpreventable causes 23 28.8 25.6 32.9 20.3 27 26.3 34.9
 Preventable causes 18 61.6 73.9 65.8 16.6 60.6 73.5 64.5
 Ill-defined causes 27.4 8.6 0.3 1.2 28.9 11.6 0.1 0.6
 Missing 31.6 0.9 0.2 0.1 34.2 0.8 0.1 0.1
 Deaths 2009 4633 4786 6115 2129 4330 3699 5323
 Time at risk 99,016.7 344,954.4 274,102.4 379,639 104,349.9 366,401.3 291,272.2 399,771.6
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The results for cause-specific mortality using the more 
detailed SES categorization are also shown in Figs. 2 and 
3 for men and women, respectively. In these Figures, we 
highlight that the SES gradient is evident only in the later 
periods (estimates for farmers are not reported in the graphs 
in order to show more clearly the gradient from white to 
blue collar groups).

To verify the robustness of our findings, we ran a set 
of sensitivity analyses that took into account variations in 
the sample (Tables A1–A4), possible biases introduced by 
international migration (Tables A5–A6) and the definition 
of the exposure from family SES to individual SES (Tables 
A7–A8). We also ran the models dividing the sample into 
age groups in order to account for possible variations in mor-
tality differentials by age (Tables A9–A12). Furthermore, 
we applied an alternative classification of preventability, 

namely, the one provided in Phelan et  al. [47] (Tables 
A13–A14), and a different SES measure using HISCAM 
scores as a continuous variable [70] as well as HISCAM 
quartiles calculated by sex and periods (Tables A15–A18). 
All the estimates are shown in the supplementary material. 
The results and patterns described above were robust and did 
not fundamentally change in any of the tests.

Discussion

This is the first study to analyze SES inequalities in cause-
specific adult mortality for a period of 200 years using a 
comparable SES classification and longitudinal individual-
level data. In accordance with previous studies, our findings 
demonstrated a consistent pattern of mortality advantage for 

Fig. 2   All-cause and cause-specific mortality hazard ratios and 95% confidence intervals using a more detailed SES grouping, men, ages 30–0 
(five parishes and, from 1922, Landskrona). The reference category is lower skilled (estimates for farmers not shown)
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higher-SES groups for both men and women from approxi-
mately 1970 onwards. Higher-SES groups showed a lower 
mortality risk both for nonpreventable and preventable mor-
tality, and similar results have been found in previous studies 
[50]. While the lack of variance between nonpreventable and 
preventable causes could indicate that the grouping of causes 
of death was not well-suited to capture factors affecting SES 
groups differently, the pattern did not change when using 
another grouping following Phelan et al. [47].

In terms of the development of SES inequalities in cause-
specific mortality over time, we found that the current SES 
gradient has not been present for very long. Only in the last 
50 years did higher-SES groups have a clear advantage com-
pared to lower-SES groups for both genders. Furthermore, 
the emergence of the SES gradient is a recent phenomenon 

that happened roughly at the same time for all causes of 
death considered.

When examining causes of death, we found a particu-
larly interesting pattern for circulatory diseases in which 
higher-SES men showed higher mortality in the first period 
that decreased in the second period and developed into an 
advantageous position in the last two periods. A possible 
explanation for such a mortality trend, which was also pre-
sent for other cancers and other causes of death, is related to 
behavior and lifestyle differences between SES groups that 
changed dramatically throughout the period. An unhealthy 
diet, smoking, alcohol consumption, and a sedentary life-
style are often described as potential causes of the mortality 
gradient, as unhealthy habits are more common in lower-
SES groups [2, 3]. The same logic can be applied to his-
torical contexts, although the difference is that unhealthy 

Fig. 3   All-cause and cause-specific mortality hazard ratios and 95% confidence intervals using a more detailed SES grouping, women, ages 
30–90 (five parishes and, from 1922, Landskrona). The reference category is lower skilled (estimates for farmers not shown)
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behavior was more common in the higher-SES groups [15]. 
Similarly, Razzell and Spence [71] focused on behavio-
ral characteristics to explain health differences by SES in 
pre-twentieth century England. Moreover, men were more 
exposed to these risks than women [16], which could explain 
the gender differences that we found in mortality from cir-
culatory diseases. Especially in the first two periods, early-
life conditions could also have played a role in explaining 
these results. To the extent that lower SES was associated 
with higher mortality in early ages, it may have selected 
stronger individuals who therefore had lower mortality as 
adults. However, a previous study using sibling fixed-effects 
models to control for the early-life environment found the 
same reverse association between SES and life expectancy 
at age 40 (and age 60), which does not suggest that selection 
mechanisms can explain this pattern [15].

We also found that the SES differences emerged earlier 
for women than for men, in particular in infectious diseases. 
In the second period (1922–1967), nonmanual workers 
already showed a lower mortality risk while we found no 
differences for men. One explanation for this pattern could 
be the fact that working class women had less bargaining 
power within the household, leading them to be discrimi-
nated against in terms of nutrition, and hence being more 
severely affected by infectious diseases [72, 73]. The second 
period also saw an important reduction in maternal mortality 
due to improvements in hygienic conditions, institutional-
ized maternal health care, and the introduction of sulfa drugs 
[74]. If these improvements benefited women with higher 
SES more than it did women with low SES, it could explain 
the earlier emergence of SES differences, particularly for 
infectious diseases. However, previous studies of the nine-
teenth century have found no class differences in maternal 
mortality [75], and when preventive services for maternal 
health spread on a large-scale throughout the country, it 
seemed to have especially benefited lower-SES groups [76].

One might be concerned that the dramatic changes in the 
SES structure over such a long period of time could affect 
the interpretation of the time trends. However, as we meas-
ured relative mortality differentials, the size of different SES 
groups has no impact on the measured differentials. The sen-
sitivity analysis using quintiles of a continuous SES measure 
(HISCAM) also showed the same trends over time as the 
class scheme. Moreover, the emerging mortality gradient 
implies that is was not only a small group of low-status peo-
ple that had high mortality, but that there were pronounced 
differentials over the entire SES structure.

As mentioned above and shown in the supplementary 
materials, our results are robust throughout a series of sen-
sitivity analyses. However, a number of limitations should 
be considered. A common limitation in analyses of cause-
specific mortality stems from the reliability of the causes of 
death. For the period after 1968, for which data is taken from 

national administrative registers, this may be a problem, par-
ticularly when the death is due to more than one disease. 
However, it has been shown that the quality of information 
contained in the Swedish cause of death register is rela-
tively high [77] and that when causes of death are grouped 
at the chapter level (as was mainly done in this paper), the 
accuracy is even higher [78]. For the period before 1968 for 
which data is based on historical population registers, we 
have reasons to believe that the reporting of causes of death 
was fairly reliable, since the person in charge of reporting 
the cause of death was either a doctor or, particularly in the 
first period, the priest who received basic medical training, 
and in rural areas where a medical doctor was not present, 
they were the point of reference for health issues. Before the 
early twentieth century, when the reporting of the underlying 
causes of death was requested for every deceased individual, 
there was a higher proportion of people with missing infor-
mation. In our study this affected only the first period, and 
in terms of differences by SES, only men (column 3 in Sup-
plementary Table 1).

Conclusions

SES has not always been a “fundamental cause” of mortal-
ity, but rather only emerged as a crucial determinant dur-
ing the second half of the twentieth century, and especially 
after 1970. Moreover, when the gradient emerged, it did so 
for both genders and all causes of death. In addition, our 
findings raise some doubt that individuals with higher SES 
always have lower mortality; instead, they point towards a 
more nuanced picture in which the impact of SES depends 
on which coping mechanisms each SES group exploits to 
avoid risk factors at each point in time. Lifestyle factors 
and behavioral habits were most likely important mecha-
nisms creating SES differences in mortality over the last 
two centuries.
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