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Abstract Poor self-rated health is associated with
increased risk of mortality, but no previous study has
examined how long-term trajectories of self-rated health
differ among people at risk of subsequent death compared
to those who survive. Data were drawn from French
occupational cohort (the GAZEL study, 1989-2010). This
nested case—control study included 915 deceased men and
women and 2578 controls matched for sex, baseline age,
occupational grade and marital status. Self-rated health was
measured annually and dichotomized into good versus poor
health. Trajectories of poor self-rated health up to 15 years
were compared among people who subsequently died to
those who survived. Participants contributed to an average
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10.3 repeated assessments of self-rated health. Repeated-
measures log-binomial regression analysis with generalized
estimating equations showed an increased prevalence of
poor self-rated health in cases 13—15 years prior to death
from ischemic and other cardiovascular disease [multi-
variable-adjusted risk ratio 2.06, 95 % confidence interval
(CI) 1.55-2.75], non-smoking-related cancers (1.57, 95 %
CI 1.30-1.89), and suicide (1.78, 95 % CI 1.00-3.16). Prior
to death from ischemic and other cardiovascular disease,
increased rates of poor self-rated health were evident even
among persons who were free of cardiovascular diseases
(2.05, 95 % CI 1.50-2.78). In conclusion, perceptions of
health diverged between the surviving controls and the
deceased already 15 years prior to death. For cardiovas-
cular mortality, decline in self-rated health started before
diagnosis of the disease leading to death. The findings
suggest that declining self-rated health might capture
pathological changes before and beyond the disease
diagnosis.

Keywords Self-rated health - Cause-specific mortality -
Trajectory - Cohort study

Introduction

First reports linking poor self-rated health with increased
risk of mortality were published over three decades ago [1].
The strength of the association between poor self-rated
health and mortality may vary depending on the specific
cause of death [2-8]. The self-rated health-mortality
association has been suggested to be stronger when the
cause of death is due to a chronic condition, such as dia-
betes or coronary heart disease, in comparison to sudden
causes of death such as accidents [5]. A limitation in this
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evidence, however, is that most studies have only assessed
self-rated health at one point in time, ignoring the fact that
self-rated health might fluctuate over the course of long
follow-up periods. In our recent study based on repeated
self-rated health measurements over time, we found that
men and women who subsequently died rate their health as
poor up to a decade prior to death compared to their sur-
viving controls [9]. In that study cause-specific-mortality
data were not available and thus it is not known whether
self-rated health trajectories vary according to specific
cause of death. A further limitation is that previous studies
have not been able to determine the time order between the
decline in self-rated health and diagnosis of the chronic
disease leading to death. Thus, it is not known whether
poor self-rated health follows the diagnosis leading to
death or whether persons who were undiagnosed also have
poor self-rated health.

In this retrospective study, we utilized cause-specific
mortality data and annual measurements of self-rated
health in a large French occupational cohort to examine
trajectories of self-rated health up to 15 years prior to
death. We sought to pinpoint when perceptions of health
begin to diverge among people at risk of subsequent death
compared to those who survive. In addition, we examined
whether poor self-rated health predicted mortality even
among those who were still undiagnosed of the disease
related to the cause of death.

Methods
Study population

The GAZEL cohort was established in 1989 and comprises
employees of the French national gas and electricity
company: Electricité de France-Gaz de France (EDF-
GDF) [10]. At baseline, 20,624 employees (73 % men)
aged 35-50 consented to participate. Information about
health, lifestyle, and individual, familial, social, and
occupational characteristics of the GAZEL participants is
collected by annual surveys. Informed consent was
obtained from all participants and the study received eth-
ical approval from the French national ethics committee
[Commission nationale de I’informatique et des libertés
(CNIL)].

In this study we analyzed data from GAZEL participants
who died between 2000 and 2010. We restricted inclusion
in the study to those who had at least one self-reported
health assessment 10-15 years prior to death. Thus, the
sample analyzed consisted of 774 men and 141 women
who died at a mean age of 61.5 (SD 4.6). The analyses
were based on a case—control design with the deceased
persons being the cases and randomly selected 1-3 controls
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for each case. The average number of controls for each
case was 2.8. Controls were matched for sex, baseline age,
occupational grade and marital status, leading to 2188 male
and 390 female controls. Self-reported health for each case
and control was traced backwards for 15 years and follow-
up for controls ended when their case died. Thus, cases and
controls received roughly the same number of follow-up
measurements. On average, cases provided data from 10.3
(SD 4.6) and controls from 11.4 (SD 4.1) of the possible 15
study waves.

Assessment of self-rated health

Self-rated health (SRH) was assessed by using a standard
item included in the annual questionnaires sent to all par-
ticipants between the years 1989-2010: “How would you
judge the state of your general health?” The participants
responded on an 8-point Likert scale (1 = very good,
8 = very poor), which was dichotomized by categorizing
response scores 1-4 as good health and scores 5-8 as poor
health, as previously validated [11]. We used all available
annual measurements in the 15-year timeframe before
death.

Mortality outcome

Mortality data on all participants were obtained annually
from EDF-GDF as it pays out retirement benefits. In the
analysis we included deaths that occurred between 1 Jan-
uary 2000 and 31st December 2010. Cause of death was
obtained from the French National Death Index. Cause-
specific mortality was coded using the International Clas-
sification of Diseases, Tenth Revision (ICD-10). We dis-
tinguished between deaths due to ischemic heart disease
and cerebrovascular disease (I20-I125 or 146 or 160-169),
other cardiovascular disease (I00-I15 or 126-145 or 147-
159 or 170-199), smoking-related cancers [CO0-CO06 (lip
and oral cavity) or C09-C15 (pharynx) or C25 (biliary
tract) or C30-C34 (respiratory organs) or C38 (heart) or
C64—C68 (urinary tract)], other cancer (C00-D48 exclud-
ing above-mentioned smoking-related cancers), suicides
(E95 or X60-X84), other external causes (E80-E94 or
E96-E99 or S00-T98 or VO1-X59 or X85-Y98) and other
deaths.

Covariate assessment

The matching procedure made deceased and surviving
controls comparable at baseline. However, since occupa-
tional grade and marital status can change during the fol-
low-up and since we also wanted to compare individuals
dying from different causes, the analyses were further
adjusted for residual confounding factors—including age at
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death, sex, latest occupational grade, marital status and
baseline lifestyle factors.

Occupational grade was derived from EDF-GDF
records and was classified into three grades: (1) high
(managers), (2) intermediate (technical staff, line man-
agers, and administrative associate professionals), and (3)
low (clerical and manual workers), on the basis of cate-
gorizations from the French National Institute of Statistics
and Economic Studies. Marital status was dichotomized
into (1) not married or cohabiting and (2) married or
cohabiting. The latest values for occupational grade and
marital status were utilized and they were considered as
potential confounders or mediators in the association
between SRH and mortality. The values for controls were
obtained from the corresponding study wave.

Of the lifestyle factors were included smoking status,
alcohol use [12], body mass index (BMI) derived from self-
reported body weight and height and physical activity [13].
The baseline or first available measurement for both
deceased and surviving controls were used and these life-
style factors were considered as potential confounders in
the association between SRH and mortality.

To take into account chronic diseases potentially
affecting on SRH evaluation, we utilized information from
the annual questionnaire which included a checklist of
various conditions. Participants were asked to endorse all
the health problems they are suffering currently or in the
past. The following diseases related to causes of death were
utilized: hypertension, angina pectoris, myocardial infarc-
tion, stroke, cancer and depression. This approach has been
validated against medically certified sickness absence
records, indicating some under-reporting of diagnoses,
which, nonetheless, is less pronounced for severe and
disabling diseases such as those studied here—with the
exception of hypertension [14]. Information on diseases
was treated as time-varying and they were obtained from
the same time point as the SRH. We considered that par-
ticipants had a particular chronic disease if they reported
that disease in the year in question or had reported that
disease in any of the prior years.

Statistical analyses

Characteristics of the study population are presented by
cause of death. The values for controls were selected from
the same study wave as for the cases.

Trajectories of poor SRH in the 15 years were assessed
using log-binominal regression analysis with generalized
estimating equations controlling for the intra-individual
correlation between repeated measurements using an
exchangeable correlation structure [15, 16]. Interaction
effect of sex and SRH on mortality was examined, but
found to be non-significant (p = 0.26), thus results are

presented for men and women combined and adjusting for
sex. Due to the higher prevalence of poor SRH in women,
we however, present the sex-specific results in the sup-
plemental material (Supplementary eFigure 1).

We plotted SRH trajectories for all deceased cases and
surviving controls as well as for deceased cases by cause of
death using quadratic equations for time prior to death. To
examine when the prevalence of poor SRH among the
deceased cases (overall and cause-specific) and surviving
controls began to diverge during the 15-year period, we
contrasted SRH at 3-year intervals between the cases and
controls (15-13, 12-10, 9-7, 6—4 and 3-1 years prior to
death). In addition, to examine the overall change in SRH
over 15 year of follow-up, we compared the first SRH
measurement (—15) with the last measurement (—1) within
cases and controls. The analysis was initially adjusted for
age and sex. Thereafter models were further adjusted for
the latest occupational grade and marital status. The
models were also adjusted for baseline BMI, smoking,
alcohol and physical activity.

Finally, to separate the effect of chronic diseases and
SRH trajectories prior death, we repeated the main analysis
by including only person observations as long as these
persons were free of diseases related to their cause of
death. For cardiovascular diseases we considered angina
pectoris, myocardial infarction and stroke and for cancer
we considered cancer. Results are presented as risk ratios
(RR) and their 95 % confidence intervals (CI). The SAS
9.4 Statistical Package was used for all analyses (SAS
Institute Inc., Cary, NC).

Results

The average age at death was 61.5 (SD 4.6) years among
deceased cases and the respective age of the controls was
61.2 (SD 4.5) years. Characteristics of deceased cases and
surviving controls are shown in Table 1.

The mean SRH score (1-8) ranged from 3.46 (SD 1.48)
at 15 years prior to death to 4.43 (SD 1.77) at 1 year prior
to death among deceased and from 3.14 (SD 1.30) to 3.23
(SD 1.20) among survivors. The distribution of SRH across
the 15-year period among descendants and survivors is
shown in Supplementary eFigure 1. The prevalence of poor
SRH (scores 5-8) across the 15-year period was higher
among deceased cases compared to controls ranging from
1.5-fold (RR 1.57, 95 % CI 1.37-1.80) 13-15 years prior
to death to 2.5-fold (RR 2.47, 95 % CI 2.20-2.76)
1-3 years prior to death (Fig. 1; Table 2). Adjustment for
occupational grade and baseline lifestyle factors had only a
small effect on the association between SRH and all-cause
deaths. Sex-specific results for all-cause mortality are
shown in Supplement Material (Supplementary eFigure 2
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Fig. 1 Estimated prevalence with 95 % confidence intervals of poor

self-rated health during the 15 years prior to death in deceased cases
and surviving controls

and eTable 1) indicating higher prevalence of poor SRH
among women in the years preceding the death.

Figure 2 shows the trajectories of poor SRH in the
15 years preceding death by cause of death. Compared to
surviving controls, those dying from ischemic heart disease
or cerebrovascular disease reported poorer SRH throughout
the 15 years prior to death and prevalence was more than
twofold already 13—15 years prior to death (RR 2.15, 95 %
CI 1.61-2.88) (Table 2). Among those dying from other
cardiovascular diseases, the prevalence of poor SRH was
began to increase 12-10 years prior to death (RR 1.67,
95 % CI 1.20-2.34) and increased nearly threefold (RR
2.82,95 % CI2.08-3.84) 1-3 years before death compared
to surviving controls. Occupational grade, marital status
and baseline life-style factors did not influence on the
association between SRH and deaths due to cardiovascular
diseases. We repeated the analysis by including only
observations as long as these persons were free of angina
pectoris, myocardial infarction and stroke. We found that
in this subgroup those dying from ischemic heart disease or
cerebrovascular disease still reported poorer SRH
9-15 years prior to death compared to surviving controls
(Table 3). In addition, those dying from other cardiovas-
cular diseases reported increasingly poor SRH with
approaching death compared to surviving controls. When
comparing deaths due to cardiovascular disease, those
dying from other cardiovascular diseases showed nearly
two-fold higher prevalence of poor SRH in the proximity to
death (RR 1.78, 95 % 1.11-2.87) than those dying from
ischemic heart disease or cerebrovascular disease (Sup-
plementary eTable 2).

Among those dying from smoking-related cancer, the
trajectory of poor SRH among cases generally tracked that
of surviving controls, increasing drastically only in the
1-3 year window prior to death (Fig. 2; Table 2). Com-
pared to surviving controls, among those dying from non-
smoking-related cancers the likelihood of poor SRH was

Table 2 Risk ratios (RR) and their 95 % confidence interval (CI) for
poor self-rated health comparing deceased cases to surviving controls
at different time points prior to death by causes of death

Cause of death Model 1 Model 2
Years prior to death  RR 95 % CI RR 95 % CI
All deaths
15-13 1.57 137 1.80 145 126 1.65
12-10 141 125 159 130 1.15 147
9-7 1.62 143 183 150 133 1.69
64 1.70 1.50 193 158 139 1.79
3-1 247 220 276 230 205 257
Ischemic heart disease and cerebrovascular disease
15-13 215 161 288 206 155 275
12-10 .72 133 222 161 125 207
9-7 191 147 248 180 139 233
64 146 1.01 2.09 137 095 197
3-1 .52 1.04 223 149 1.02 2.19
Other cardiovascular disease
15-13 1.60 098 259 149 094 237
12-10 1.67 120 234 157 115 213
9-7 208 147 295 195 139 274
64 209 142 307 195 133 286
3-1 2.82 208 384 266 196 3.61
Smoking-related cancer
15-13 121 094 157 1.04 080 1.34
12-10 1.09 085 140 094 074 120
9-7 129 1.02 163 112 088 142
64 129 1.02 163 1.12 0838 142
3-1 221 1.84 265 191 159 230
Other cancer
15-13 1.62 134 197 157 130 1.89
12-10 .36 1.13  1.64 130 1.09 1.56
9-7 1.82 152 217 176 148 2.10
64 1.82 152 217 176 148 210
3-1 275 238 319 271 234 314
Suicide
15-13 1.89 1.04 342 178 1.00 3.16
12-10 1.18 0.60 230 1.14 0.62 2.07
9-7 1.66 0.83 334 166 0.85 3.25
64 1.66 0.83 334 166 0.85 3.25
3-1 219 129 370 211 126 352
Other external cause
15-13 .72 1.08 273 157 099 250
12-10 1.62 1.03 253 152 098 236
9-7 1.69 1.02 281 157 095 259
64 1.69 1.02 281 157 095 259
3-1 194 120 314 1.84 113 299
Other deaths
15-13 149 1.10 201 131 097 175
12-10 1.65 129 211 146 115 1.86
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Table 2 continued

Cause of death Model 1 Model 2

Years prior to death  RR 95 % CI RR 95 % CI
9-7 210 166 266 185 147 231
64 210 166 266 185 147 231
3-1 287 233 354 250 204 3.07

Model 1 is adjusted for age and sex. Model 2 is additionally adjusted
for latest occupational grade and marital status, and for the baseline
BMLI, smoking, alcohol use and physical inactivity

70 7 = Other cardiovascular
diseases

60 1= = Ischaemic heart disease and
cerebrovascular disease

Controls

Estimated prevalence of
poor health, %

0+ 7
15 13 11 9 7 5 -3 -

70 Other cancer

60 { = = Smoking-related cancer
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Estimated prevalence of
poor health, %

15 -13 11 9 -7 5 -3 -1
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O 50 A
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Fig. 2 Estimated prevalence of poor self-rated health during the
15 years prior to death in surviving controls and deceased cases
according to different causes of death

1.6-fold already 13—15 years prior to death (RR 1.62, 95 %

CI 1.34-1.97) and increased to 2.7-fold 1-3 years prior to
death (RR 2.75, 95 % CI 2.38-3.19). Adjustment for
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occupational grade and marital status attenuated the associ-
ation between SRH and deaths. Further adjustment for life-
style factors had little effect on the strength of the
association. After including only person observations as long
as these persons were free of cancer, we found that those
dying from smoking-related cancer and other cancers still
reported poorer SRH in the 1-3 and 4-6 years prior to death
compared to surviving controls, respectively (Table 3).
When comparing deaths due to other cancer, those dying
from smoking-related cancer showed 1.4-fold higher
prevalence of poor SRH in the proximity to death (RR 1.42,
95 % 1.15-1.74) than those dying from ischemic heart dis-
ease or cerebrovascular disease (Supplementary eTable 2).

Compared to surviving controls, those committing sui-
cide reported poorer SRH throughout 15 years prior to
death; the risk ratio was 19 (95 % CI 1.04-3.42)
15-13 years prior to death and almost the same 3—1 years
prior to death (RR 2.19, 95 % CI 1.29-3.70) (Fig. 2;
Table 2). Adjustment for depression attenuated markedly
these risk ratios and 3-1 years prior to death the SRH no
longer significantly differed between deceased and sur-
viving participants. Among those dying to other external
causes, the risk ratios were 1.7-fold (95 % 1.08-2.73) and
(RR 1.94, 95 % CI 1.20-3.14), respectively. Occupational
grade and marital status explained part of the association
between SRH and deaths due to non-suicidal external
causes but baseline life-style factors had no effect on it.
When comparing deaths due to external causes, there was
no difference in poor SRH prevalence in any time point
between those committing a suicide and those dying to
other external causes (Supplementary eTable 2).

Discussion

In this large cohort of French employees followed up with
annual surveys, we found that perceptions of health
diverged between the surviving controls and the deceased
already 15 years prior to death and the self-rated health
trajectories varied according to causes of death. Those who
died from any cause had 1.5 times higher prevalence of
poor self-rated health already 13-15 years prior to their
death compared to age, sex and ethnicity matched surviv-
ing controls. Participants who subsequently died from
ischemic cardiovascular or cerebrovascular disease were
twice as likely to report poor self-rated health as the sur-
viving controls. Importantly, this difference was evident
even among those not diagnosed for cardio- or cere-
brovascular disease. Increased risk of poor self-rated health
were also found 13-15 years before fatal non-smoking-
related cancer and deaths from external causes and suicide.
For non-ischemic cardiovascular disease this increase was
observed 10-12 years prior to death the corresponding time



Trajectories of self-rated health in the last 15 years of life by cause of death 183

Table 3 Risk ratio (RR) and

their 95 % confidence interval ON;:;igtiiS:;:e free ON& :rfv:t)itgi@ RR 95 % Cl
(CI) for poor self-rated health ) ) ) )
compa.ring deceased cases to Ischemic heart disease and cerebrovascular disease®
surviving controls at different
time points prior to death among 15-13 155 173 2.05 1.50 278
subjects without specific 12-10 208 241 1.34 1.00 1.81
diseases related to causes of 9-7 180 215 1.50 1.10 2.06
death 6-4 144 185 1.18 0.74 1.86
3-1 126 182 0.98 0.54 1.77
Other cardiovascular disease®
15-13 91 97 1.53 0.94 247
12-10 113 122 1.49 1.06 2.10
9-7 102 116 1.82 1.24 2.66
64 94 113 2.10 1.41 3.13
3-1 90 113 2.53 1.74 3.69
Smoking-related cancer”
15-13 412 440 1.03 0.79 1.33
12-10 482 505 0.95 0.74 1.22
9-7 477 499 1.09 0.84 1.40
64 437 482 1.09 0.84 1.40
3-1 358 476 1.44 1.14 1.82
Other cancer”
15-13 594 638 1.16 0.95 1.42
12-10 664 723 1.17 0.92 1.49
9-7 622 697 1.17 0.92 1.49
64 510 677 1.36 1.01 1.84
3-1 317 642 1.79 1.01 3.18

Models are adjusted for age, sex, latest occupational grade and marital status, and for the baseline BMI,
smoking, alcohol use and physical inactivity

* Excluding persons with angina pectoris, myocardial infarction and stroke

" Excluding persons with cancer

point being 6 years prior to deaths from smoking-related
cancer.

To our knowledge, this is the first study to describe self-
rated health trajectories over 15 years prior to death by
causes of death. Our results from all-cause deaths are
consistent with a recent study based on the Health and
Retirement Study showing that men and women who died
at age of >65 years and older perceived their health worse
already 11-12 years prior to death, compared to their
surviving controls [9].

Several previous studies have examined the association
between poor self-rated health and cause-specific mortality,
but these studies have relied on a single self-rated health
measurement [2-8, 17] as opposite to 15 repeated mea-
surements in the current study. The strongest association
related to poor self-rated health has been observed with
cancer mortality based on both short [3, 5] and long follow-
up studies [4]. A cohort study of Dutch elderly men found
that the association remained statistically significant even
after adjusting for baseline cancer [3], but the other studies

did not consider baseline disease status in the analysis.
Another often studied outcome is cardiovascular mortality
and many shorter follow-up studies have observed an
association between poor self-rated health and increased
risk of cardiovascular mortality [3, 5, 6], although in these
studies the association did not remain significant after
adjusting or excluding participants with index disease at
baseline [3, 6]. On the other hand, one large cohort study
from Finland with 23 years of follow-up shows an asso-
ciation between poor self-rated health with cardiovascular
mortality which remained statistically significant after
adjustment for subject’s medical history and cardiovascular
disease risk factors [7].

In the current study, we used repeated measurement
information on self-rated health and diagnosed diseases
and were able to examine more closely the time order
between the decline in self-rated health and being diag-
nosed for the chronic disease that led to death. In analysis
of observations when the person was still not diagnosed
with angina pectoris, myocardial infarction or stroke, we
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found that self-rated health was lower among deceased
cases than surviving controls already 10-15 years prior to
cardiovascular deaths. After excluding person observa-
tions related to cancer diagnosis, self-rated health started
to diverge between cases and controls 4—6 years prior to
cancer death. This suggests that single-item self-rated
health assessment might capture aspects of undiagnosed
disease, including symptoms, feelings and bodily sensa-
tions. Information on the turning point in self-rated health
trajectory before death might be important because it
could help to recognize persons with declining health in a
timely manner. However, given the presumably low
specificity, it remains unclear whether this would allow
identification of patients who would benefit from early
clinical interventions.

A major strength of our study compared to previous
studies is that we were able to compare self-rated health
trajectories across different causes of death. One inter-
esting finding was that those dying from ischemic heart
disease and cerebrovascular disease had relatively con-
stant but elevated levels of poor self-rated health
throughout the 15 years prior to death, whereas among
those dying from non-ischemic cardiovascular disease,
poor self-rated health increased steadily with approaching
death. Non-ischemic cardiovascular diseases may influ-
ence everyday life in many ways and person feels the
disease with advancing condition and this is likely to be
mirrored in worsening perceived health. Death from
ischemic cardiovascular diseases—coronary heart disease
and cerebrovascular diseases—can often be sudden and
without a slowly advancing perception of worsening
health status. Moreover, risk factors for ischemic cardio-
vascular diseases, such as high blood pressure, high blood
sugar, obesity and atherosclerosis, often cluster and may
be linked to many symptomatic chronic conditions and
therefore a person may evaluate his/her health constantly
as being somewhat suboptimal [18].

This study has many other strengths including repeated
annual measurements of self-rated health over 15-year time
period prior to death. This enabled us to identify the time
point when self-rated health trajectories begin to diverge
before death from those in surviving controls. The partic-
ipation rate was high and on average the participants pro-
vided data on more than 10 of the possible 15 preceding
years and only 3-5 % of participants had only one SRH
measurement. In the examination of the loss of follow-up,
those who responded only once were more likely to report
poor SRH at baseline compared to those who had at least
ten measurements. This suggests that the prevalence of
poor SRH with approaching death may be underestimated
in this study. Finally, by using a nested case—control design
the confounding role of sex, age, occupational grade and
marital status was taken care of.

@ Springer

This study also has some limitations. GAZEL is an
occupational cohort and all participants have stable jobs and
therefore the findings cannot extrapolate to the general
population including unemployed individuals [19]. In
addition, the study population was relatively young the
average age of death being 61.5 years. Thus, the causes of
death are likely to be different from those in populations
aged 80 years and older. Furthermore, we were not able to
examine all causes of deaths due to small number of events.
For example, chronic pulmonary disease is important cause
of death, especially among smokers, but there were only
four cases dying from that cause. For the subgroup analysis
we only included individuals who were free of chronic
conditions. However, because these diseases were based on
self-reports, we may have included some individuals who
actually had the disease but were unaware of it or chose not
to report it. We were also unable to control the precise date
of disease diagnosis which hinders us to determine the
precise temporal distance between disease and self-rated
health in relation to mortality. Finally, there is potential
problem of time-varying confounding, because new disease
onset can be confounder and mediator of the relation
between self-rated health and mortality. We tried to take
this into account by conducting a subanalysis among those
not diagnosed for cardio- or cerebrovascular disease or
cancer, but the actual association between poor self-rated
health and mortality may still be underestimated.

In conclusion, longitudinal modeling of annually repeated
data showed that poor self-rated health predicts mortality up
to 15 years prior to subsequent death and that self-rated
health trajectories vary according to cause of death. The
findings of this study suggest that declining self-rated health
might capture pathological changes before and beyond the
disease diagnosis. Further research is needed to determine
whether self-rated health could be used to detect persons in
high risk in a timely manner during the life course as regular
monitoring of self-rated health during appointments would
be easy to implement in health care practice.
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