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Abstract
Background Evidence on family caregivers’ health is conflicting.
Aim To investigate all-cause and cause-specific mortality in Finnish family caregivers providing high-intensity care and to 
assess whether age modifies the association between family caregiver status and mortality using data from multiple national 
registers.
Methods The data include all individuals, who received family caregiver’s allowance in Finland in 2012 (n = 42,256, mean 
age 67 years, 71% women) and a control population matched for age, sex, and municipality of residence (n = 83,618). 
Information on dates and causes of death between 2012 and 2017 were obtained from the Finnish Causes of Death Register.
Results Family caregivers had lower all-cause mortality than the controls over the follow-up (8.1 vs. 11.6%) both among 
women (socioeconomic status adjusted hazard ratio [HR]: 0.64, 95% CI 0.61–0.68) and men (adjusted HR: 0.73, 95% CI 
0.70–0.77). When modelling all-cause mortality as a function of age, younger caregivers had only slightly lower or equal 
mortality to their controls, but older caregivers had markedly lower mortality than their controls, up to more than 10% lower. 
Caregivers had a lower mortality rate for all the causes of death studied, namely cardiovascular, cancer, neurological, external, 
respiratory, gastrointestinal and dementia. The lowest risk was for dementia (subhazard ratio = 0.29, 95% CI 0.25–0.34).
Conclusions Older family caregivers had lower mortality than the age-matched general population while mortality did not 
differ according to caregiver status in young adulthood. This age-dependent advantage in mortality is likely to reflect the 
selection of healthier individuals into the family caregiver role.
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Introduction

Family caregivers, that is those who take care of their rela-
tives or loved ones because of an illness, disability or other 
specific need for care, form an important source of care in 
many societies, if not in all societies. A family caregiver can 
take care of, for example, his/her chronically ill spouse, child 
with a disability or an older neighbour. As the global popula-
tion ages the importance of family caregiving is increasing at 
the societal level. It has been estimated that family caregiv-
ers provide the vast majority of long-term care in OECD 
countries while formal long-term care services only form 
"the tip of an iceberg" [1, 2]. To promote the continuity of 

care in the society and the well-being of the family caregiv-
ers, it is important to study the health and well-being of 
family caregivers.

Taking care of another person may bring joy, a feeling 
of being needed and a sense of purpose in life to the family 
caregiver [3, 4] but still, several studies report poorer mental 
health [5, 6], more sleep problems [6], and higher stress lev-
els [5–7] in family caregivers compared to non-caregivers. 
The findings in relation to physical health outcomes among 
caregivers compared to non-caregivers are contradictory 
[8–14]. The majority of these studies have employed sub-
jective physical health indicators and only few have studied 
risks of specific diseases. Most of the studies investigating 
disease risks have reported higher risks for cardiovascular 
diseases in caregivers than non-caregivers [11–14].

In contrast, recent large studies on family caregiver mor-
tality risk have pointed towards lower overall mortality risk 
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in family caregivers compared to non-caregivers [15–17]. 
Despite this, only little has yet been done to date to explore 
family caregiver mortality in more detail. There is a paucity 
in studies investigating causes of death and moderating fac-
tors. To the best of our knowledge, only one large study, a 
census-based record linkage study, has reported mortality 
risks for different causes of death [15]. However, that study 
did not report deaths from neurological diseases or demen-
tia, which are prevalent in older age. Investigation of causes 
of death could give more insight into the mechanisms, which 
lead to lower mortality in family caregivers compared to 
non-caregivers. Further, with only a few exceptions [15, 18], 
most of the previous family caregiver studies have either 
ignored the potential effect of age on mortality risk or have 
focused on a narrow age range. Age is a strong predictor of 
mortality in the general population and hence, its effects 
should be carefully studied. Exploring age as the modera-
tor of mortality risk might give a deeper understanding on 
possible subgroups of family caregivers and consequently, 
give more insight into some of the contradictory findings. 
Therefore, the purpose of this study was to investigate all-
cause and cause-specific mortality in Finnish family car-
egivers compared to a matched control population over a 
six-year follow-up using national register-based data. The 
purpose was also to examine how age modifies the associa-
tion between family caregiver status and mortality.

Methods

Context

This study is based on national Finnish register data. The 
study aimed at including all individuals in Finland, who 
were officially recognized family caregivers according to 
receipt of family caregiver´s allowance in 2012. In Finland, 
support for family caregiving, including family caregiver’s 
allowance, is regulated by national legislation (Act on Sup-
port for Informal Care), which defines the prerequisites for 
granting support. Family caregiver support is a discretionary 
social service granted by municipalities (336 municipalities 
in Finland in 2012) and can be granted for a family caregiver 
if the care recipient requires demanding care or attendance 
at home due to functional limitation, illness, disability or 
other comparable reasons. According to a survey in Finnish 
municipalities in 2012, a caregiver, applying the definition 
used in this study, is typically a spouse (58% of the caregiv-
ers), parent (23%) or adult child (14%) of the care receiver 
[19]. The care recipients of the Finnish officially recognized 
family caregivers typically require care that is of high or 
moderately high intensity [19]. The minimum level of family 
caregiver’s allowance is defined by legislation, which was 
364.30 € per month in 2012 (4372 € per year). Eligibility for 

family caregiver’s allowance is not dependent on the family 
caregiver’s income or employment status.

Material

The family caregivers were identified from the register of the 
Finnish Tax Administration. All individuals, who had reg-
istered income in the Tax Administration’s category "Fam-
ily caregiver’s or private caregiver’s allowance" in 2012 
were identified. Next, private caregivers could be excluded 
based on information on receipt of private caregiver’s tax 
deductions because only private caregivers, and not family 
caregivers, are entitled to these tax deductions. Altogether, 
42,372 family caregivers (also ’caregiver’ from now on) 
were identified. Of these caregivers, further register infor-
mation could not be retrieved for 104 individuals (2 with 
erroneous personal identity code, 102 had forbidden the 
disclosure of their personal information for safety reasons). 
Eight caregivers had died just before January 1, 2012 and 
were excluded from the study. In addition, four caregivers 
were excluded because they were classified as being in insti-
tutional care (see the criteria later). The final number of 
caregivers in the study was 42,256 (about 1% of the adult 
population in Finland).

Two controls—matched according to birth year, sex, and 
municipality of residence—per one caregiver were drawn 
from the register of the Population Register Centre. Controls 
were drawn without replacement and hence, a person could 
be included in the dataset only once. Caregivers and persons 
living in the same household than caregiver did not qualify 
as controls. The index date for control sampling was Janu-
ary 1, 2012. For 28 caregivers, only one matching control 
subject was found and for 16 caregivers no matching control 
subjects were found. In total, the data included 84,476 con-
trol subjects. We further aimed at removing from the data 
control subjects, who were in institutional care (n = 858) 
and hence, were not comparable to caregivers. Based on 
the information obtained from the national Care Register 
for Social Welfare administered by the National Institute 
for Health and Welfare, a person was classified as being in 
institutional care if the person had received a decision on 
long-term care; or was living in a nursing home; in a 24-h 
sheltered housing for people with dementia; in service hous-
ing for psychiatric patients; or in an institution; in housing 
for persons with intellectual disability; or if the person was 
under 65 years and living in a 24-h sheltered housing. The 
final number of the control population was therefore 83,618.

Data linkages were performed by register-keeping author-
ities using personal identity codes. Prior to transfer of the 
data to the investigators, the data were pseudonymised and 
personal identity codes were removed. The study plan was 
approved by the Ethics Committee of the Helsinki and Uusi-
maa Health Care District.
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Date and cause of death

Information on dates and causes of death that occurred 
between January 1, 2012 and December 31, 2017 were 
obtained from the Finnish Causes of Death Register, which 
is maintained by Statistics Finland. The cause of death infor-
mation in the register is obtained from death certificates. The 
causes of death are classified according to the International 
Classification of Diseases (ICD-10). We categorized the 
causes of death as follows: (1) cardiovascular (ICD-10 codes 
I00-99), (2) cancer (C00-D48), (3) neurological (G00-99), 
(4) external (V00-Y98), (5) respiratory (J00-99), (6) gastro-
intestinal (K00-93), (7) dementia (F01, F02, F03, G30), and 
(8) other causes of death (the causes not included in other 
categories).

Other variables

Information on birth year and date of moving abroad were 
obtained from the Population Register Centre. Age was 
calculated as 2012 minus the birth year. Years of educa-
tion by 2012 were calculated based on the highest degree 
attained, obtained from Statistics Finland. Information on 
the annual earned income, caregiver’s allowance, and capital 
income was retrieved from the register of the Finnish Tax 
Administration. For descriptive purposes, employment sta-
tus in 2012 was derived from the information obtained from 
Statistics Finland and income information. The socioeco-
nomic position is determined based on a person’s situation 
in life (economically active, pensioner, etc.), occupation, and 
occupational status [20]. Socioeconomic position was re-
categorised into employment status including three catego-
ries (1) employed/student, (2) unemployed/employed part-
time, (3) pensioner. A person was classified as unemployed/
employed part-time if s/he was unemployed or if the socio-
economic position was unknown and annual earned income 
was less than 9000 € per year. Those with both unknown 
socioeconomic position and annual earned income 9000 € 
or more per year were classified as employed. Information 
on the degree of urbanisation (urban/semi-urban/rural) of 
the subjects’ municipality of residence was retrieved from 
the Statistics Finland [21]. The classification is based on the 
proportion of inhabitants of the municipality living in urban 
settlements and on the number of inhabitants living in the 
largest urban settlement of the municipality [22].

Statistical analysis

Data are presented as means with standard deviation (SD), 
median with interquartile range (IQR) or as counts with 
percentages. For the analyses, a new, continuous socioeco-
nomic status (SES) variable was computed based on years 
of education and income. Creating an average score helped 

in overcoming the spurious effect that would have resulted 
from the mutual associations between age, years of educa-
tion and income; older adults have significantly fewer years 
of education than younger adults and income drops drasti-
cally in older age with retirement. Van der Waerden rank-
based normalization was used to yield standardized scores 
for each of the two variables (years of education and income) 
[23], and then, the average of these scores was computed. 
Survival time was calculated as the number of days between 
1 January 2012 and death, moving abroad, or the end of 
the follow-up, 31 December 2017, whichever occurred first. 
To present cumulative all-cause mortality for the caregivers 
and controls as a function of follow-up time, Kaplan–Meier 
curves were created. Cox regression models were used to 
compute overall hazard ratios (HRs) with accompanying 
95% confidence intervals (CIs). Flexible parametric survival 
modelling (Royston–Parmar models) [24, 25] was used to 
derive relative difference in mortality between the caregiv-
ers and controls and to calculate hazard ratios of all-cause 
mortality for caregivers (compared to controls) as a function 
of age at baseline. These models were adjusted for SES. 
Flexible parametric survival models utilized restricted cubic 
spline functions in estimation of the associations. Spline 
functions are piecewise polynomials connected by knots and 
they allow complex shapes of associations to be modelled. 
In the present study, four knots were chosen, i.e. there were 
five piecewise polynomial functions along the baseline age. 
The knots were located at the 5th, 35th, 65th, and 95th per-
centiles of baseline age based on Harrell’s recommended 
percentiles [26]. The interaction of caregiver status with the 
degree of urbanisation of the municipality of residence on 
mortality was also tested but it was not significant. The pro-
portional hazards assumption was tested graphically and by 
use of a statistical test based on the distribution of Schoen-
feld residuals. Finally, competing risk regression was used 
to analyse the risk of death due to different causes of death 
[27]. For each cause of death, the rest of the causes were 
considered as competing risks. Stata 16.0 (StataCorp LP; 
College Station, Texas, USA) statistical package was used 
for the analysis.

Results

Figure 1 shows the percentage of the female and male car-
egivers falling into each age category. Among female car-
egivers, the most frequent age group was 75–80 years while 
among the male caregivers, the most frequent age group was 
80–85 years. The caregivers had lower educational attain-
ment than the controls (Table 1). Caregivers were less likely 
to be employed/student and more likely to be retired than 
the controls. Total annual income in 2012 was similar in 
caregivers and controls, but when omitting the caregiver’s 
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allowance, caregivers had lower median annual income than 
controls. Median caregiver’s allowance in 2012 was equal to 
the minimum level defined by Finnish legislation.

Caregivers were followed-up for a total of 244,590 per-
son-years (men 69,623 and women 174,967 person-years) 
and controls were followed-up for a total of 473,287 person-
years (men 132,733 and women 340,554 persons-years). Fig-
ure 2a presents cumulative all-cause mortality according to 

follow-up time. Caregivers had lower total mortality over the 
6-year follow-up than controls, being 8.1% in the caregivers 
and 11.6% in the control population. Figure 2b shows the 
relative difference in mortality between the caregivers and 
controls during the 6-year follow-up as a function of age at 
baseline. The figure shows that in younger adulthood there 
was only a small difference in mortality between the car-
egivers and controls in favour of the caregivers, if any, but 

Fig. 1  The percentage of female 
(white bars, n = 29,846) and 
male (grey bars, n = 12,410) 
family caregivers falling into 
each age category

Table 1  Descriptives of family 
caregivers and the control 
population at baseline

Caregiver’s allowance in euros, median (IQR): 4372 (2551, 5400)

Control population
n = 83,618

Caregivers
n = 42,256

Women, n (%) 59,141 (71) 29,846 (71)
Age, years mean (SD) 67 (16) 67 (16)
Education, mean years (SD) 12.1 (2.8) 11.7 (2.6)
Employment status, n (%)
 Employed/student 26,988 (32.3) 11,743 (27.8)
 Unemployed/employed part-time 3177 (3.8) 2419 (5.7)
 Pensioner 53,453 (63.9) 28,094 (66.5)

Degree of urbanisation in municipality of residence, n (%)
 Urban 50,486 (60) 25,485 (60)
 Semi-urban 15,139 (18) 7652 (18)
 Rural 17,993 (22) 9119 (22)

Income at baseline in euros, median (IQR)
 Total 20,306 (13,168; 31,579) 20,549 (14,975; 29,943)
 Without caregiver’s allowance 20,306 (13,168; 31,579) 16,075 (10,798; 25,549)
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after age 60, the difference increased markedly, resulting in 
over 10% difference in mortality in the oldest age groups in 
favour of the caregivers.

Hazard ratios of all-cause mortality (adjusted for SES) 
as a function of age at baseline are presented in Fig. 3. The 
overall hazard ratio was lower for women than for men. 
However, the figures show that the pattern is similar in 
women and men: there is no difference in mortality in young 
adulthood but in older age (after around 50–60 years) car-
egivers have lower mortality.

Competing risk regression models showed that caregivers 
have lower risk for all causes of death (Table 2). Adjustment for 
SES had only negligible effect on the subhazard ratios (sHR), 
except for cardiovascular mortality. The lowest sHR was found 
for dementia followed by that of neurological diseases.

Discussion

We aimed at investigating mortality of Finnish caregivers 
using national register-based data covering all officially rec-
ognized family caregivers in Finland. The results showed 

that all-cause mortality of the caregivers was lower com-
pared to an age- and sex-matched control population. How-
ever, mortality risk of caregivers varied across the age range. 
Younger family caregivers had only slightly lower or equal 
mortality than their controls, but older family caregivers had 
clearly lower mortality than their controls. In addition, fam-
ily caregivers’ risk of death was lower for all causes of death 
and it was particularly low for dementia and neurological 
diseases.

Several large population-based studies have reported 
lower all-cause mortality rates in caregivers than non-car-
egivers [15–18, 28] while a few smaller studies have found 
no differences between caregivers and non-caregivers 
[29–31]. Pooled mortality estimates in an earlier review 
[32] and a in a recent meta-analysis [33] also indicated that 
caregivers have a mortality advantage, which is in line with 
our findings. In the present study, the overall mortality risk 
of caregivers was only slightly lower (HR = 0.69) than in 
previous large studies, which have adjusted for self-reported 
health status at the start of the follow-up [15, 17]. In a study 
based on census data from England and Wales, mortality of 
caregivers varied between 0.74 and 0.87 [17], while in the 

Fig. 2  a Cumulative all-cause mortality (%) according to follow-up years in caregivers and controls. b Relative difference (%) in mortality 
between the caregivers and controls during the 6-year follow-up according to age at baseline. Shaded areas represent 95% confidence intervals
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study based on Northern Ireland Census 2011 it was 0.72 
[15].

Mortality risk of caregivers was not constant across the 
age groups. In younger adults, mortality was similar to 
that of the control population. The difference in mortality 

between the caregivers and control population started to 
emerge after the age of 40 years in favour of the caregiv-
ers, and the difference widened rapidly after the age of 
55–60 years resulting in markedly lower mortality in car-
egivers compared to the control population, being more 

Fig. 3  Hazard ratio of all-cause mortality for caregivers compared to controls according to age at baseline. Hazard ratios are adjusted for socio-
economic status (SES). Shaded areas represent 95% confidence intervals

Table 2  Mortality according to 
causes of death

a Percentage of the total number of deaths within the group (control population/caregivers)
b Subhazard ratio, competing-risks regression model was used where the rest of the causes of death were 
considered as competing risks
c Includes ICD-10 codes F01, F02, F03, and G30 (note: G30 is also included in Neurological category)

Control population Caregivers sHR (95% CI)b

n (%)a n (%)a Crude Adjusted for SES

All deaths 9714 3434
Cardiovascular 3864 (39.8) 1430 (41.6) 0.73 (0.68–0.77) 0.85 (0.71–0.90)
Cancer 2683 (27.6) 1163 (33.9) 0.85 (0.80–0.91) 0.86 (0.81–0.93)
Neurological 294 (3.0) 73 (2.1) 0.49 (0.38–0.63) 0.49 (0.38–0.64)
External 449 (4.6) 170 (4.9) 0.75 (0.63–0.89) 0.76 (0.64–0.91)
Respiratory 426 (3.4) 152 (4.4) 0.70 (0.59–0.85) 0.74 (0.61–0.89)
Gastrointestinal 336 (3.5) 146 (4.2) 0.86 (0.71–1.04) 0.89 (0.73–1.08)
Dementiac 1282 (13.2) 182 (5.3) 0.28 (0.24–0.33) 0.29 (0.25–0.34)
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than 10% lower in the oldest age groups. The Northern Ire-
land Census 2011 study reported a higher mortality risk in 
caregivers compared to non-caregivers among participants 
younger than 25 years, no difference in participants aged 
25–44 years, and a lower mortality risk in caregivers aged 
45 years and older [18]. Hence, the pattern that the advan-
tage in mortality in caregivers starts to emerge around 40 to 
50 years of age was similar to the findings in our study. This 
was despite the fact that the age distributions were different 
in these studies. In the Northern Ireland Census studies, the 
proportion of persons 65 years and older among the caregiv-
ers was 12% in 2011 and 17% in 2001, while the proportion 
in the present study was 61%. As indicated by the wider 
confidence intervals, the statistical power of our analysis was 
lower in the youngest age groups because of the low number 
young officially recognized caregivers and the low mortality 
in this age group. On the other hand we were able to analyse 
mortality risk up to very old age groups.

We argue that the age-dependency of mortality differ-
ences according to caregiver status observed in the present 
study is an indication of "healthy worker effect" or in this 
case "healthy caregiver effect". "Healthy worker effect" 
originates from occupational epidemiology and means that 
healthier individuals are more likely to become employed 
and stay at work than the less healthy [34]. Analogously, 
individuals with better health and functioning are more 
likely and able to take on care responsibilities than their 
less healthy peers, which would lead to an association 
observed between being a caregiver and better health. This 
effect would be seen as improving health or declining mor-
tality relative to the general population with increasing age 
because morbidity and mortality of the general population 
increases markedly as a function of age. In younger adults, 
morbidity and disability in the general population is low 
and hence, almost anyone can qualify as a caregiver because 
nearly all individuals are in sufficiently good health. This 
results in similar mortality in caregivers and non-caregivers 
in young adulthood. In older adulthood, morbidity, disabil-
ity, and mortality increase markedly in the general popula-
tion and therefore, caregivers must be among the healthi-
est individuals in their age group in order to manage care 
responsibilities. The existence of the "healthy caregiver 
effect" was also supported by findings of a previous study, 
in which physically healthier older individuals were more 
likely to become family caregivers and stay in that role 
than those with poorer physical health [35]. The authors 
concluded that the "healthy caregiver effect" may substan-
tially underestimate the negative impact of caregiving on 
health. It is also possible that older caregivers get a sense 
of purpose in life from caregiving, which they may miss 
after retirement. The sense of purpose may have a positive 
impact on those caregivers’ health, as discussed previously 
in several studies [4, 15, 16]. However, the majority (72%) 

of the working aged caregivers (that is under 65 years), were 
employed or students. These working caregivers may suffer 
from stress arising from negotiating competing demands of 
caregiving and work [36], and may therefore be more nega-
tively affected by caregiving than older, retired caregivers.

Cause-specific mortality of caregivers showed marked 
variation. We are aware of only one previous study with a 
large enough sample size, which has investigated different 
causes of death in family caregivers [15]. The hazard ratios 
in the present study for cardiovascular, respiratory, gastroin-
testinal diseases, cancer and external causes were consistent 
ranging from 0.74 to 0.89. This is well in agreement with 
the previous study, which reported hazard ratios between 
0.71 and 0.86 for cardiovascular diseases, respiratory dis-
eases and cancer in a subgroup of caregivers with the most 
time consuming care responsibilities in comparison to non-
caregivers [15]. Leggett and others studied spousal dementia 
caregivers and reported subhazard ratios ranging between 
0.69 and 0.70 for cancer, cardiovascular, and cerebrovascular 
diseases as compared to non-caregivers [37], while a Japa-
nese study reported a higher likelihood of CVD mortality in 
caregivers than in non-caregivers, but only among women 
and no differences in cancer mortality [29]. The estimates 
from these two studies had, however, wide confidence inter-
vals signifying high uncertainty. In the present study, hazard 
ratios for neurological diseases (sHR = 0.49) and dementia 
(sHR = 0.29) deviated substantially from those for the other 
causes of death. Mortality risk for neurological diseases 
and dementia have not been reported, to our knowledge, in 
previous large studies on caregivers although Alzheimer’s 
disease and other dementias are the fourth leading cause of 
death in the high-income countries [38]. The low mortality 
from dementia and neurological diseases in caregivers also 
support the "healthy caregiver effect" as an explanation for 
the results because a person with advanced dementia is very 
unlikely to become a caregiver. Some of the previous studies 
have aimed at adjusting for baseline health using self-reports 
on limiting long-term illness and perceived general health. 
However, this is unlikely to remove the "healthy caregiver 
effect" because first, the assessment of health status has not 
been done before the selection to caregiving, and second, 
self-reports are unlikely to account for all the differences in 
disease type and severity between the caregivers and non-
caregivers. Previous studies have yielded small or negligi-
ble changes in hazard ratios (change in HR 0.02–0.13) after 
adjustment for self-reported health [15, 17].

Health effects of caregiving may depend, among other 
factors, on the level of commitment required by the care and 
this may contribute to the differences in published studies. 
The criteria for granting caregiver’s allowance in Finnish 
municipalities are strict, and they usually require every-
day involvement in care responsibilities. This strictness of 
the criteria is reflected by the relatively small number of 
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caregivers receiving the caregiver’s allowance, about 1% of 
the adult population. Previous studies have, in turn, defined 
caregiving in a way that it also includes very low inten-
sity caregiving [15–17, 28, 29], for example one hour per 
week. It appears that when caregiving has been defined in 
this broad manner the majority of the caregivers report pro-
viding relatively little care. For example, in Ireland Census 
2011 the vast majority of caregivers provided care 1–19 h 
per week [15] while a survey in Finnish officially recognized 
caregivers in 2012 reported that 69% of caregivers provided 
care 13–24 h per day [39]. According to the same survey, 
90% of the Finnish officially recognized caregivers lived in 
the same household as the care recipient, and the care recipi-
ent was most frequently the caregiver’s spouse and second 
most frequently the caregiver’s child, which may be more 
demanding than other family care relationships [40]. In a 
study by Roth and colleagues [28], over 30% of the caregiv-
ers were providing care to their parents and 22% to their 
spouses. Large surveys using broad definitions of caregiving 
report that typically a care recipient is a parent or parent-
in-law [29, 41, 42] and that caregivers do not typically live 
with their care recipients [42]. Hence, our study differs from 
most previous studies and can be considered a study focus-
ing on ’high-intensity’ caregivers. When comparing hazard 
ratios of the present study to the group considered to have 
the heaviest care responsibilities (50+ h per week) in the 
Northern Ireland Census 2011 (HR = 0.76), we can conclude 
that the estimates are comparable [15].

The strengths of this study include the large sample 
comprising all officially recognized family caregivers in 
Finland. We had reliable information on the causes of 
death and we also investigated deaths due to dementia and 
neurological diseases, not studied previously in relation 
to family caregiving. Our control population was matched 
for key demographic characteristics. There are also some 
limitations. Because most of the care recipients of the offi-
cial Finnish family caregivers require care that is of high 
or moderately high intensity [19] the results of the present 
study are only applicable to family caregivers, who have 
demanding and time-consuming care responsibilities on a 
daily basis. Although we included all officially recognized 
family caregivers into this analysis, there may be family 
caregivers who carry out demanding and binding care and 
therefore, could qualify as official caregivers, but have not 
got the status of an officially recognised caregiver. Carers 
Finland, an advocacy and support association for family 
caregivers, has estimated that there are about 16,000 such 
family caregivers in Finland. These caregivers could be in 
poorer health than caregivers receiving caregiver’s allow-
ance as they may be out of reach of other support services 
also. In this case, the results would overestimate survival 
of the family caregivers. When interpreting the findings it 
should be noted factors such as societal context, culture 

and availability of formal care influence the volume of 
family care provided in each country, which, in turn, may 
influence health of the caregivers [43]. Finland can be 
described as a service-based welfare state, where formal 
services are emphasized and obligation to care for a disa-
bled relative is low [44].

Conclusions

Older family caregivers have markedly lower mortality than 
the age-matched general population but younger family car-
egivers have equal or only slightly lower mortality than an 
age-matched population. Age-dependency in relative mortal-
ity risk is likely to reflect the selection of healthier individu-
als into the family caregiver role. Possibility of this selection 
should be borne in mind when interpreting results of studies 
focusing on health of family caregivers.

Author contributions TMM contributed to the conception and design 
of the study, acquired the data, participated in the analysis and inter-
pretation of the data, and drafted the manuscript. HK contributed to the 
conception and design of the study, analysed the data, participated in 
the interpretation of the data, and substantively revised the manuscript 
draft. MM, MBB, and TK conributed to the interpretation of the data 
and substantively revised the manuscript draft. JGE contributed to the 
conception and design of the study, interpretation of the data interpre-
tation of the data, and substantively revised the manuscript draft. All 
authors read and approved the final manuscript.

Funding Open access funding provided by University of Helsinki 
including Helsinki University Central Hospital. This work was sup-
ported by Samfundet Folkhälsan, Medicinska Understödsföreningen 
Liv och Hälsa r.f. and Signe and Ane Gyllenberg Foundation. The 
funding bodies had no role in study design or collection, analysis and 
interpretation of data or in writing the manuscript.

Availability of data and materials The data that support the findings of 
this study are available from Finnish Tax Administration, and Findata 
but restrictions apply to the availability of these data, which were used 
under license for the current study, and so are not publicly available. 
Data are however available from the authors upon reasonable request 
and with permission of Finnish Tax Administration and Findata.

Code availability Not applicable.

Compliance with ethical standards 

Conflict of interest Tuija M. Mikkola has received family caregiver’s 
allowance from the City of Vantaa. The rest of the authors report no 
conflicts of interest.

Ethics approval The study plan was approved by the Ethics Committee 
of the Helsinki and Uusimaa Health Care District (HUS/1955/2018).

Informed consent According to the Finnish legislation, consent to 
participate is not required for register-based studies.



1979Aging Clinical and Experimental Research (2021) 33:1971–1980 

1 3

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

References

 1. Colombo F, Llena-Nozal A, Mercier J et al (2011) Help wanted? 
Providing and paying for long-term care. OECD Publishing, 
Paris

 2. Kröger T, Bagnato A (2017) Care for older people in early twenty-
first-century Europe: dimensions and directions of change. In: 
Martinelli F, Anttonen A, Mätzke M (eds) Social services dis-
rupted: changes, challenges and policy implications for Europe 
in times of austerity. Edward Elgar, Cheltenham, pp 201–218

 3. Autio T, Rissanen S (2018) Positive emotions in caring for a 
spouse: a literature review. Scand J Caring Sci 32:45–55. https 
://doi.org/10.1111/scs.12452 

 4. Brown RM, Brown SL (2014) Informal caregiving: a reappraisal 
of effects on caregivers. Soc Issues Policy Rev 8:74–102. https 
://doi.org/10.1111/sipr.12002 

 5. Pinquart M, Sörensen S (2003) Differences between caregiv-
ers and noncaregivers in psychological health and physical 
health: a meta-analysis. Psychol Aging 18:250–267. https ://
doi.org/10.1037/0882-7974.18.2.250

 6. Koyanagi A, DeVylder JE, Stubbs B et al (2018) Depression, 
sleep problems, and perceived stress among informal caregiv-
ers in 58 low-, middle-, and high-income countries: a cross-
sectional analysis of community-based surveys. J Psychiatr Res 
96:115–123. https ://doi.org/10.1016/j.jpsyc hires .2017.10.001

 7. Fredman L, Cauley JA, Hochberg M et al (2010) Mortality asso-
ciated with caregiving, general stress, and caregiving-related 
stress in elderly women: results of caregiver-study of osteoporo-
tic fractures. J Am Geriatr Soc 58:937–943. https ://doi.org/10.
1111/j.1532-5415.2010.02808 .x

 8. Buyck J-F, Ankri J, Dugravot A et al (2013) Informal caregiv-
ing and the risk for coronary heart disease: the Whitehall II 
Study. J Gerontol A Biol Sci Med Sci 68:1316–1323. https ://
doi.org/10.1093/geron a/glt02 5

 9. Buyck JF, Bonnaud S, Boumendil A et al (2011) Informal car-
egiving and self-reported mental and physical health: results 
from the Gazel cohort study. Am J Public Health 101:1971–
1979. https ://doi.org/10.2105/AJPH.2010.30004 4

 10. Berglund E, Lytsy P, Westerling R (2015) Health and wellbeing in 
informal caregivers and non-caregivers: a comparative cross-sec-
tional study of the Swedish a general population. Health Qual Life 
Outcomes 13:1–11. https ://doi.org/10.1186/s1295 5-015-0309-2

 11. Capistrant BD, Moon JR, Berkman LF et al (2012) Current 
and long-term spousal caregiving and onset of cardiovascular 
disease. J Epidemiol Community Heal 66:951–956. https ://doi.
org/10.1136/jech-2011-20004 0

 12. Lee S, Colditz GA, Berkman LF et al (2003) Caregiving and 
risk of coronary heart disease in US women: a prospective 
study. Am J Prev Med 24:113–119. https ://doi.org/10.1016/
S0749 -3797(02)00582 -2

 13. Mortensen J, Dich N, Lange T et al (2018) Weekly hours of 
informal caregiving and paid work, and the risk of cardiovas-
cular disease. Eur J Public Health 28:743–747. https ://doi.
org/10.1093/eurpu b/ckx22 7

 14. Mortensen J, Clark AJ, Lange T et al (2018) Informal caregiving 
as a risk factor for type 2 diabetes in individuals with favourable 
and unfavourable psychosocial work environments: a longitudi-
nal multi-cohort study. Diabetes Metab 44:38–44. https ://doi.
org/10.1016/j.diabe t.2017.04.001

 15. O’Reilly D, Rosato M, Maguire A et  al (2015) Caregiving 
reduces mortality risk for most caregivers: a census-based 
record linkage study. Int J Epidemiol 44:1959–1969. https ://
doi.org/10.1093/ije/dyv17 2

 16. O’Reilly D, Connolly S, Rosato M et al (2008) Is caring associ-
ated with an increased risk of mortality? A longitudinal study. 
Soc Sci Med 67:1282–1290. https ://doi.org/10.1016/j.socsc 
imed.2008.06.025

 17. Ramsay S, Grundy E, O’Reilly D (2013) The relationship 
between informal caregiving and mortality: an analysis using 
the ONS Longitudinal Study of England and Wales. J Epidemiol 
Community Health 67:655–660. https ://doi.org/10.1136/jech-
2012-20223 7

 18. Tseliou F, Rosato M, Maguire A et al (2018) Variation of car-
egiver health and mortality risks by age: a census-based record 
linkage study. Am J Epidemiol 187:1401–1410. https ://doi.
org/10.1093/aje/kwx38 4

 19. Linnosmaa I, Jokinen S, Vilkko A et al (2014) Omaishoidon 
tuki—Selvitys omaishoidon tuen palkkioista ja palveluista 
kunnissa vuonna 2012 [Support for informal care—report on 
the fees and services of informal care support in municipalities 
in 2012]. National Institute for Health and Welfare, Helsinki, 
Finland

 20. Sosioekonomisen aseman luokitus (1989) Käsikirjoja 17 [Clas-
sification of socio-economic groups 1989—handbooks 17]. Sta-
tistics Finland, Helsinki

 21. Statistics Finland Statistical grouping of munipalities 24 Oct, 
2011. https ://www.stat.fi/meta/luoki tukse t/kunta /001-2012/
luoki tusav ain_kunta r.html. Accessed 28 Oct 2019

 22. Statistics Finland Concepts—statistical grouping of munici-
palities. https ://www.stat.fi/meta/kas/til_kunta ryhmi t_en.html. 
Accessed 28 Oct 2019

 23. Solomon SR, Sawilowsky SS (2009) Impact of rank-based nor-
malizing transformations on the accuracy of test scores. J Mod 
Appl Stat Methods 8:448–462. https ://doi.org/10.22237 /jmasm 
/12570 34080 

 24. Lambert PC, Royston P (2009) Further development of flexible 
parametric models for survival analysis. Stata J 9:265–290

 25. Royston P, Lambert PC (2011) Flexible parametric survival 
analysis using stata: beyond the Cox model. Stata Press, USA

 26. Harrell FE (2015) Regression modeling strategies: with applica-
tions to linear models, logistic regression, and survival analysis, 
2nd edn. Springer International Publishing, Switzerland

 27. Fine JP, Gray RJ (1999) Proportional hazards model for the sub-
distribution of a competing risk: a proportional hazards model 
for the subdistribution of a competing risk. J Am Stat Assoc 
94:496–509. https ://doi.org/10.1080/01621 459.1999.10474 144

 28. Roth DL, Haley WE, Hovater M et al (2013) Family caregiv-
ing and all-cause mortality: findings from a population-based 
propensity-matched analysis. Am J Epidemiol 178:1571–1578. 
https ://doi.org/10.1093/aje/kwt22 5

 29. Miyawaki A, Tanaka H, Kobayashi Y et al (2019) Informal car-
egiving and mortality—Who is protected and who is not? A 
prospective cohort study from Japan. Soc Sci Med 223:24–30. 
https ://doi.org/10.1016/j.socsc imed.2019.01.034

 30. Shu C-C, Hsu B, Cumming RG et al (2019) Caregiving and 
all-cause mortality in older men 2005–15: the Concord Health 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/scs.12452
https://doi.org/10.1111/scs.12452
https://doi.org/10.1111/sipr.12002
https://doi.org/10.1111/sipr.12002
https://doi.org/10.1037/0882-7974.18.2.250
https://doi.org/10.1037/0882-7974.18.2.250
https://doi.org/10.1016/j.jpsychires.2017.10.001
https://doi.org/10.1111/j.1532-5415.2010.02808.x
https://doi.org/10.1111/j.1532-5415.2010.02808.x
https://doi.org/10.1093/gerona/glt025
https://doi.org/10.1093/gerona/glt025
https://doi.org/10.2105/AJPH.2010.300044
https://doi.org/10.1186/s12955-015-0309-2
https://doi.org/10.1136/jech-2011-200040
https://doi.org/10.1136/jech-2011-200040
https://doi.org/10.1016/S0749-3797(02)00582-2
https://doi.org/10.1016/S0749-3797(02)00582-2
https://doi.org/10.1093/eurpub/ckx227
https://doi.org/10.1093/eurpub/ckx227
https://doi.org/10.1016/j.diabet.2017.04.001
https://doi.org/10.1016/j.diabet.2017.04.001
https://doi.org/10.1093/ije/dyv172
https://doi.org/10.1093/ije/dyv172
https://doi.org/10.1016/j.socscimed.2008.06.025
https://doi.org/10.1016/j.socscimed.2008.06.025
https://doi.org/10.1136/jech-2012-202237
https://doi.org/10.1136/jech-2012-202237
https://doi.org/10.1093/aje/kwx384
https://doi.org/10.1093/aje/kwx384
http://www.stat.fi/meta/luokitukset/kunta/001-2012/luokitusavain_kuntar.html
http://www.stat.fi/meta/luokitukset/kunta/001-2012/luokitusavain_kuntar.html
https://www.stat.fi/meta/kas/til_kuntaryhmit_en.html
https://doi.org/10.22237/jmasm/1257034080
https://doi.org/10.22237/jmasm/1257034080
https://doi.org/10.1080/01621459.1999.10474144
https://doi.org/10.1093/aje/kwt225
https://doi.org/10.1016/j.socscimed.2019.01.034


1980 Aging Clinical and Experimental Research (2021) 33:1971–1980

1 3

and Ageing in Men Project. Age Ageing 48:571–576. https ://
doi.org/10.1093/agein g/afz03 9

 31. Fredman L, Cauley JA, Satterfield S et al (2008) Caregiving, 
mortality, and mobility decline: the Health, Aging, and Body 
Composition (Health ABC) study. Arch Intern Med 168:2154–
2162. https ://doi.org/10.1001/archi nte.168.19.2154

 32. Roth DL, Fredman L, Haley WE (2015) Informal caregiving and 
its impact on health: a reappraisal from population-based stud-
ies. Gerontologist 55:309–319. https ://doi.org/10.1093/geron t/
gnu17 7

 33. Mehri N, Kinney J, Brown S et al (2019) Informal caregiv-
ing and all-cause mortality: a meta-analysis of longitudi-
nal population-based studies. J Appl Gerontol. https ://doi.
org/10.1177/07334 64819 89360 3

 34. Li CY, Sung FC (1999) A review of the healthy worker effect in 
occupational epidemiology. Occup Med (Chic Ill) 49:225–229. 
https ://doi.org/10.1093/occme d/49.4.225

 35. McCann JJ, Hebert LE, Bienias JL et al (2004) Predictors of 
beginning and ending caregiving during a 3-year period in a bira-
cial community population of older adults. Am J Public Health 
94:1800–1806. https ://doi.org/10.2105/AJPH.94.10.1800

 36. Martire LM, Stephens MAP (2003) Juggling parent care and 
employment responsibilities: the dilemmas of adult daughter 
caregivers in the workforce. Sex Roles 48:167–173. https ://doi.
org/10.1023/A:10224 07523 039

 37. Leggett AN, Sonnega AJ, Lohman MC (2019) Till death do us 
part: intersecting health and spousal dementia caregiving on car-
egiver mortality. J Aging Health. https ://doi.org/10.1177/08982 
64319 86097 5

 38. GBD 2013 Mortality and Causes of Death Collaborators (2015) 
Global, regional, and national age-sex specific all-cause and 

cause-specific mortality for 240 causes of death, 1990–2013: 
a systematic analysis for the Global Burden of Disease Study 
2013. Lancet 385:117–171. https ://doi.org/10.1016/S0140 
-6736(14)61682 -2

 39. Tillman P, Kalliomaa-Puha L, Mikkola H (2014) Rakas mutta 
raskas työ Kelan omaishoitohankkeen ensimmäisiä tuloksia Työ-
papereita 69/2014. Kela, Helsinki

 40. Rafnsson SB, Shankar A, Steptoe A (2017) Informal caregiving 
transitions, subjective wellbeing and depressed mood: findings 
from the English Longitudinal Study of Ageing. Aging Ment Heal 
21:104–112. https ://doi.org/10.1177/03331 02415 57622 2.Is

 41. Trivedi R, Beaver K, Bouldin ED et al (2014) Characteristics 
and well-being of informal caregivers: results from a nationally-
representative US survey. Chronic Illn 10:167–179. https ://doi.
org/10.1177/17423 95313 50694 7

 42. Penning MJ, Wu Z (2016) Caregiver stress and mental health: 
impact of caregiving relationship and gender. Gerontologist 
56:1102–1113. https ://doi.org/10.1093/geron t/gnv03 8

 43. Verbakel E (2018) How to understand informal caregiving pat-
terns in Europe? The role of formal long-term care provisions and 
family care norms. Scand J Public Health 46:436–447. https ://doi.
org/10.1177/14034 94817 72619 7

 44. Kaschowitz J, Brandt M (2017) Health effects of informal car-
egiving across Europe: a longitudinal approach. Soc Sci Med 
173:72–80. https ://doi.org/10.1016/j.socsc imed.2016.11.036

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Affiliations

Tuija M. Mikkola1,2  · Hannu Kautiainen1,3  · Minna Mänty4,5  · Mikaela B. von Bonsdorff1,6  · Teppo Kröger7  · 
Johan G. Eriksson1,8,9,10 

1 Folkhälsan Research Center, Helsinki, Finland
2 Clinicum, Faculty of Medicine, University of Helsinki, 

Helsinki, Finland
3 Primary Health Care Unit, Kuopio University Hospital, 

Kuopio, Finland
4 City of Vantaa, Vantaa, Finland
5 Department of Public Health, University of Helsinki, 

Helsinki, Finland
6 Gerontology Research Center and Faculty of Sport 

and Health Sciences, University of Jyväskylä, Jyväskylä, 
Finland

7 Department of Social Sciences and Philosophy, University 
of Jyväskylä, Jyväskylä, Finland

8 Singapore Institute for Clinical Sciences, Agency for Science, 
Technology and Research, Singapore, Singapore

9 Department of Obstetrics and Gynaecology, Yong Loo 
Lin School of Medicine, National University of Singapore, 
Singapore, Singapore

10 Department of General Practice and Primary Health Care, 
University of Helsinki and Helsinki University Hospital, 
Helsinki, Finland

https://doi.org/10.1093/ageing/afz039
https://doi.org/10.1093/ageing/afz039
https://doi.org/10.1001/archinte.168.19.2154
https://doi.org/10.1093/geront/gnu177
https://doi.org/10.1093/geront/gnu177
https://doi.org/10.1177/0733464819893603
https://doi.org/10.1177/0733464819893603
https://doi.org/10.1093/occmed/49.4.225
https://doi.org/10.2105/AJPH.94.10.1800
https://doi.org/10.1023/A:1022407523039
https://doi.org/10.1023/A:1022407523039
https://doi.org/10.1177/0898264319860975
https://doi.org/10.1177/0898264319860975
https://doi.org/10.1016/S0140-6736(14)61682-2
https://doi.org/10.1016/S0140-6736(14)61682-2
https://doi.org/10.1177/0333102415576222.Is
https://doi.org/10.1177/1742395313506947
https://doi.org/10.1177/1742395313506947
https://doi.org/10.1093/geront/gnv038
https://doi.org/10.1177/1403494817726197
https://doi.org/10.1177/1403494817726197
https://doi.org/10.1016/j.socscimed.2016.11.036
http://orcid.org/0000-0003-0885-2788
http://orcid.org/0000-0003-0786-0858
http://orcid.org/0000-0002-8764-6669
http://orcid.org/0000-0001-8530-5230
http://orcid.org/0000-0001-5019-6230
http://orcid.org/0000-0002-2516-2060

	Age-dependency in mortality of family caregivers: a nationwide register-based study
	Abstract
	Background 
	Aim 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Context
	Material
	Date and cause of death
	Other variables
	Statistical analysis

	Results
	Discussion
	Conclusions
	References




