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ABSTRACT

Background: Self-rated health (SRH) has been shown to be a strong predictor of mortality from a num-
ber of major chronic diseases, however, the association with cancer remains unclear. The aim of this
study was to investigate a possible association between change in SRH and cancer incidence.

Materials and methods: SRH and information on lifestyle and other risk factors were obtained for
13-636 women in the Danish Nurse Cohort. Cancers that developed during 12 years of follow-up were
identified in the National Patient Registry. An association between SRH and cancer was examined in a
Cox proportional hazards model with adjustment for age, smoking, alcohol, marital status, physical
activity, body mass index and estrogen replacement therapy.

Results: No significant association was found between SRH and overall cancer incidence in the age-
adjusted Cox proportional hazards model (1.04; 95% Cl 0.93-1.16), even after adjustment for potential
confounding factors (HR 1.08; 95% Cl 0.96-1.21). Likewise, there was no significant association between
SRH and breast cancer (HR 1.09; 95% Cl 0.89-1.33), lung cancer (HR 1.03; 95% Cl 0.71-1.49) or colon
cancer (HR 1.08; 95% Cl 0.75-1.54).

Conclusion: SRH is not significantly associated with the incidence of all cancers or breast, lung or colon
cancer among Danish female nurses. Women who reported a decrease in SRH between 1993 and 1999
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had the same risk for cancer as those who reported unchanged or improved SRH.

The question of whether social and psychological factors con-
tribute to the development of cancer has attracted attention
for decades. Although genetic, environmental, lifestyle and
socioeconomic factors have been identified as risk factors for
cancer, the contribution of psychological factors has been
questioned [1]. A review in 2008 suggested that psychological
distress, including depression, anxiety and poor quality of life,
lead to considerable increases in both the incidence of and
mortality from cancer [2], however, that review has been
criticized on the grounds of the poor quality of the studies
included and due to methodological and statistical issues [3].
Furthermore, a review in 2004 of studies conducted over the
previous 30 years on the significance of psychological factors
in the development of cancer found no association [4]. The
overall evidence from prospective studies with unbiased infor-
mation on exposure and outcome also does not support an
association, leaving little likelihood of an association [5].

Self-rated health (SRH) is used increasingly as a measure in
epidemiological research. This measure reflects various
aspects and people’s health in general [6]. Culture, age, gen-
der as well as biological, psychological and social dimensions
are all included when health is rated by the individual [7].
SRH has proven to be a strong independent predictor of mor-
tality, disease-specific mortality and the incidence of a num-
ber of chronic diseases such as diabetes and cardiovascular
diseases [6].

To our knowledge, there are only four published studies
on the association between SRH and cancer risk (morbidity),
and none found an association with poor SRH. A Norwegian
cohort study (2013) comprised 25532 participants and
10 years of follow-up, but no data were reported on partici-
pants aged 48-69 years or on marital status, which is an
important factor in the development of cancer [8]. In a Dutch
study (1993) of 783 men, only 60 cases of cancer were diag-
nosed during follow-up, which limits the weight of the evi-
dence from this study. Furthermore, there was no adjustment
for physical activity, which is an important risk factor for can-
cer [9]. In a longitudinal study in the USA (2012), with 4770
participants, recall bias and misclassification of the outcome
may have been present due to self-reported onset of cancer.
Furthermore, there may have been confounding factors from
alcohol consumption, as no information on this factor was
available [10]. In a Danish cohort study with 4493 participants
and only 102 cancer cases diagnosed during follow-up, separ-
ate analyses were not performed for different cancer sites
and there were no data on body mass index, which has also
been shown to play an important role in the development of
cancer [11]. In all these studies, only one measure was made
of SRH, at baseline, and therefore changes over time could
not be measured.

The aim of this study was to investigate the association
between change in SRH and risks for all cancers and for
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breast, lung and malignant neoplasms of digestive organs,
the most common types of cancer among Danish women: we
also addressed some of the limitations of previous studies,
such as repeated measurement of SRH.

Materials and methods
Study population and data material

The data for our study were derived from the Danish Nurse
Cohort established in 1993 to study the effect of hormone
replacement therapy on osteoporosis. All female members of
the Danish Nurses’ Organization over the age of 44
(N=23170) were recruited for the study, and 19 898 (86%)
completed a questionnaire. In 1999, a second questionnaire
was posted to the same nurses and also to nurses who had
attained 45 years of age since the first questionnaire in 1993.
A total of 15322 nurses (76%) completed the second ques-
tionnaire [12]. Nurses with a diagnosis of cancer at baseline
(N=1096) and nurses for whom information on SRH in 1993
and/or in 1999 (N=583) was missing were excluded from
this study (Figure 1). Thus, the study population for the
descriptive analysis consisted of the remaining 13639 women.

Invited nurses in 1993
N =23.170
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A lag between 1999 and 2001 was introduced to minimize
the effect of reverse causality, and an additional 796 women
died or developed cancer during this period. The study popu-
lation for the regression analysis consisted of 12 843 women.

The study protocol was declared to the Data
Protection Authority and approved by the Regional Ethics
Committee [2].

The questionnaire

SRH was measured from answers to a standard question used
in several previous studies [13]: “How would you rate your
current state of health in general?” with five possible answer
categories: “very good”, “good”, “fair”, “poor” and “very
poor”. The question has been validated and has shown high
reliability [3,4]. In this study, the categories “very good” and
“good” were combined to form the category “good SRH";
“fair” remained; and “poor” and “very poor” were combined
to form the category “poor SRH".

Information on a number of demographic variables and
lifestyle factors was self-reported and collected at baseline.
The variables were age, marital status, number of children,
menopausal status, physical leisure activity, smoking history,
alcohol consumption and body mass index (kg/m?).

Non-responders in 1993

Respondents in 1993

N=3.272

Dropout from 1993 to 1999

N =19.898

y
Re-invited in 1999
N =18.877

(917 deceased, 104 emigrated)
N=1.021

Non-responders in 1999

Responders in 1993 and 1999

N =3.555

No information on self-rated

N=15322
Study population
N =13.639

health in 1993 and/or 1999

N =587

Diagnosed with cancer before
baseline in 1993

N =1.096

Diagnosed with cancer between

Analysis population
N =12.843

Figure 1. Flow chart of the study and analysis population. The Danish Nurse Cohort.

1999 and 2001

N =675

Deceased between 1999 and 2001
N =121
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Outcome

The primary outcome was incidence of cancer. The study
population was followed from January 2001 to the date of
the first registration of cancer, death, emigration or the end

Table 1. Sites of cancers in the study population from 2001 to 2013. The
Danish Nurse Cohort. N=12843.

Cancer site ICD-10 No. of cases (%)
Lip, oral cavity and pharynx C00-C14 24 (1.3)
Digestive organs C15-C26 243 (21.9)
Respiratory and intrathoracic organs C30-C39 159 (9.6)
Bones C40-C41 2 (0.1)
Skin 43 55 (2.9)
Mesothelium and soft tissue C45-C49 14 (0.8)
Breast C50-C50 589 (32.0)
Female genital organs C51-C58 229 (12.5)
Urinary tract C64-C68 70 (3.8)
Eye, brain and other parts of central C69-C72 35(1.9)
nervous system
Thyroid and other endocrine glands C73-C75 12 (0.7)
Malignant neoplasms of ill-defined, C76-C80 109 (5.9) 1
secondary and unspecified sites
Malignant neoplasms, stated or presumed C81-C9% 9 (6.5)
to be primary, of lymphoid,
hematopoietic and related tissue
Tumors of independent (primary) tissues C97-C97 1 (0.05)
Tumors without indicating whether they D37-D48 4(0.2)
are of benign or malignant nature
Total 1840 (100)

of follow-up (October 2013), whichever occurred first. Thus,
the maximum follow-up was 12 years. Cancer diagnoses were
obtained from the National Patient Registry, which has regis-
tered all hospital admissions in Denmark since 1976 through
personal identification number [14] and codes them accord-
ing to the International Classification of Diseases (ICD). The
cancer diagnoses in this study were covered by ICD-10 codes
C00-C97, with the exclusion of non-melanoma skin cancer.
The date of death was obtained from the Danish Causes of
Death Register [15].

Statistical analysis

The predictive value of decreased SRH over time on the risk
for development of cancer was estimated as hazard ratios
(HRs) by application of the Cox proportional hazards model.
We adjusted the risk estimates for the potential confounding
factors marital status, physical leisure activity, smoking history
and alcohol consumption, body mass index and estrogen
replacement therapy. To estimate the effect of a negative
change in SRH over time, women who had unchanged or
improved SRH were used as the reference group. A two-year
lag between 1999, when the last survey was completed, and
2001, the start of follow-up of cancer, was used to minimize

Table 2. Demographic and lifestyle characteristics of the study population according to self-rated health. The Danish Nurse Cohort.

N=13639.
Good SRH? Average SRH Poor SRH®
N =11 500 (84.3%) N = 1883 (13.8%) N =256 (1.9%) p-Value
Age <0.0001
Mean 55.5 (+7.8)
44-49 3725 (32.4) 345 (18.3) (19.9)
50-54 2607 (22.7) 375 (19.9) 57 (223)
55-59 2325 (20.2) 489 (26.0) 80 (31.3)
60-64 1435 (12.5) 274 (14.6) 24 (9.4)
65-69 819 (7.1) 195 (10.4) 21 (8.2)
70-74 382 (3.3) 130 (6.9) 15 (5.9)
>74 207 (1.8) 75 (4.0) 8 (33)

Marital status <0.0001
Married 8163 (71.0) 1219 (64.7) 50 (58.6)
Separated/divorced 1349 (11.7) 219 (11.6) 48 (18.8)

Not married 977 (8.5) 234 (12.4) 27 (10.6)
Widowed 898 (7.8) 201 (10.7) 29 (11.3)

Smoking <0.0001
Smoker 3848 (33.5) 742 (39.4) 106 (41.4)

Ex-smoker 3270 (28.5) 547 (29.1) 64 (25.0)
Non-smoker 3939 (34.3) 510 (27.1) 74 (28.9)

Alcohol <0.0001
No alcohol 2002 (18.0) 523 (28.9) 90 (36.0)

1-4 drinks per week 4567 (41.1) 743 (41.0) 90 (36.0)
>5 drinks per week 4554 (40.9) 545 (30.1) 70 (28.0)

Leisure time physical activity <0.0001
<4 hours per week 500 (4.4) 225 (12.0) 70 (27.3)
>4 hours per week 10,892 (94.7) 1614 (85.7) 179 (69.9)

BMIC <0.0001

Mean 23.6 (£3.4) 244 (2.1) 1(3.3) 17 (6.7)
<18.5kg/m? 8252 (72.2) 1 19 (60.1) 144 (56.9)
18.6-24.9 2456 (21.5) 516 (27.7) 66 (26.1)

25-29.9 486 (4.3) 167 (9.0) 6 (10.3)
>30

Hormone replacement therapy with estrogens® <0.0001
Yes 3462 (30.6) 827 (44.7) 125 (50.4)

No 7871 (69.5) 1023 (55.3) 123 (49.6)

aVery good and good self-rated health (SRH) is merged into the category: “Good SRH".
BVery poor and poor self-rated health (SRH) is merged into the category: “Poor SRH”.
“Body mass index (BMI) is calculated as weight (kg) divided by height squared (m 2).

9Hormone replacement therapy with estrogen in or after menopause.
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Table 3. Hazard ratios for overall cancer, breast, lung and colon cancer according to self-rated health. The Danish Nurse Cohort. N=12 843.

Self-rated health N %) Cancer (%) Age-adjusted® HR (95% Cl) Adjusted® HR (95% CI)

Overall cancer
Improved or unchanged 9883 (77.0) 1421 (14.4) 1 (ref) 1 (ref)
Poorer 2960 (23.0) 419 (14.2) 1.04 (0.93-1.16) 1.08 (0.96-1.21)
Total 1840 (23.0)

Breast cancer
Improved or unchanged 9883 (77.0) 455 (4.6) 1 (ref.) 1 (ref.)
poorer 2960 (23.0) 134 (4.5) 1.05 (0.86-1.27) 1.09 (0.89-1.33)
Total 589 (4.6)

Lung cancer
Improved or unchanged 9883 (77.0) 130 (1.3) 1 (ref) 1 (ref)
Poorer 2960 (23.0) 37 (1.2) 0.99 (0.69-1.44) 1.03 (0.71-1.49)
Total 167 (1.3)

Colon cancer
Improved or unchanged 9883 (77.0) 152 (1.5) 1 (ref.) 1 (ref.)
Poorer 2960 (23.0) 47 (1.6) 1.07 (0.77-1.49) 1.08 (0.75-1.54)
Total 199 (1.5)

Adjusted for age.

POverall cancer adjusted for age, baseline SRH, marital status, hormone replacement therapy, smoking, alcohol consumption, physical activity
and BMI. Breast cancer adjusted for age, baseline SRH, marital status, hormone replacement therapy with estrogens, smoking, alcohol con-
sumption, physical activity and BMI. Lung and colon cancer adjusted for age, baseline SRH, marital status, smoking, alcohol consumption,

physical activity and BMI.

reverse causality. Respondents for whom data were missing
were omitted from the analysis. We performed separate anal-
yses for the three most frequent types of cancer in Danish
women: breast (C-50), lung (lung, bronchus and trachea;
C 30-39) and malignant neoplasms of digestive organs
(C 15-26). All statistical analyses were performed with the
statistical software package SAS version 9.3.

Results
Characteristics of the study population

The 1840 cancer cases identified in this population included
589 cases of primary breast cancer, 159 cases of lung cancer
and 243 cases of malignant neoplasms of digestive organs
(Table 1). Good SRH was reported at baseline by 84% of the
study population, fair SRH by close to 14% and poor SRH by
almost 2%. The mean age was 55 years (SD 7.8) (Table 2).
Women who reported poor SRH were more likely to be older,
widows, previous users of hormone replacement therapy and
unmarried or divorced than those who reported good SRH.
Those with poor SRH were also more often smokers, more
often had an alcohol consumption of 1-4 units per week,
were less physically active and more often had a body mass
index >18.5 kg/m? and >30kg/m? (Table 2).

Changes in SRH between 1993 and 1999

Of the 13639 participants, 7993 women (59%) had
unchanged SRH between 1993 and 1999, 3245 (24%)
reported a decrease, and 2401 (18%) reported improved SRH.

Association between SRH and cancer incidence

Based on the baseline SRH measure in 1993 a total of 2515
participants had a cancer diagnosis in the study period
(results not shown). Among those with a very good or good
SRH 2102 got a cancer diagnosis. Among those with an aver-
age SRH 379 had a cancer diagnosis, and among those with

a poor or very poor SRH 43 had equivalent. In an age-
adjusted Cox proportional hazard regression model, partici-
pants with decreased SRH over time had the same risk for
cancer as those with unchanged or increased SRH (HR 1.05;
95% Cl 0.94-1.17) (Table 3). Multivariate adjusted analysis did
not change this result (HR 1.08; 95% Cl 0.96-1.21) (Table 3).

Further analyses were performed on the three most fre-
quent cancer types among Danish women. No significant
associations with SRH were observed (breast cancer, HR 1.09;
95% Cl 0.89-1.33; lung cancer, HR 1.03; 95% Cl 0.71-1.49 and
malignant neoplasms of digestive organs, HR 1.08; 95% Cl
0.75-1.54; Table 3).

Discussion

The women in this study had a 10% higher prevalence of
good or very good SRH than women in the general Danish
population, even after taking into account the social class of
nurses [16].

One fourth of the participants reported decreased SRH
during the period 1993-1999, while almost one fifth
reported an increase. Decreased SRH may be related to
physical disability and the medical problems that come nat-
urally with age [17]. More than half the participants in this
study had unchanged SRH between 1993 and 1999, which
may indicate either that SRH is a stable health measure or
that a persistent attitude to life rarely changes over time. In
a study in 1992, changes in SRH rated eight times during
3 years were investigated among 251 Americans over the
age of 62 [19]. Although the sample size was small, the
results are in agreement with ours, showing that SRH is gen-
erally stable [18].

Our main finding, that the perception of health in general
over time is a risk factor for cancer later in life, is in line with
the findings of a similar prospective cohort study of 25532
participants [8]. In contrast to that large cohort study, we did
not find an increased risk for lung cancer among people with
poor SRH. This discrepancy might be because of a hetero-
genic and older study population in the cohort study by Riise
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et al. [8] and the selected, younger, and more homogenous
study population in this study.

Our results are supported by the findings of three pro-
spective cohort studies of the association between SRH and
the incidence of chronic diseases including cancer [10,11],
although these studies had medium to small samples
(N=4493, 4770, 783, respectively) and few cancer cases
(N=102, 544, 60, respectively), making site-specific cancer
risk analysis difficult. In our study we had a larger study
population and a larger number of cancer cases than any of
the previous mentioned studies. Furthermore, SRH was meas-
ured at only one time. Therefore, they cannot demonstrate an
association between changes in SRH over time and the risk
for cancer.

As previous studies suggested that poor SRH may reflect
subclinical disease and underlying biological and psycho-
logical changes [6,9], we introduced a two-year time lag in
follow-up for cancer between 1999 and 2001 to avoid poten-
tial reverse causation. This changed our results in the direc-
tion of a null finding.

Factors, such as subjective somatic perception, identity
and personality traits, have been found important for evaluat-
ing perceptions of health [19]. Poor SRH has been associated
with stress, depression, negative life events and personality
traits, such as tension and anger. The same personality traits
are associated with people with a type A personality, who
have a higher risk for and mortality from cardiovascular dis-
ease [20], however, there is no substantial evidence that
stress, depression, negative life events and personality traits
are risk factors for cancer. In several prospective studies, no
association was found between stress or depression and the
subsequent risk for cancer [5,21]. Similar findings were made
in a review in 2004 of literature in the previous 30 years on
the significance of psychological factors for cancer risk [4]. A
meta-analysis in 2008 found the opposite result: an associ-
ation between various psychological factors and the risk for
cancer [2]. This meta-analysis has, however, been criticized
because it included studies with short follow-up, few cancer
cases, insufficient statistical strength and insufficient adjust-
ment for confounding factors [3].

Strengths and limitations
Strengths

This study is based on a comprehensive, thorough epidemio-
logical survey of a homogeneous population with the same
education and gender. The exposure variable was measured
twice, which made it possible to determine whether a
decrease in SRH over time is a risk factor for cancer later in
life. This has not previously been examined.

The strong points of this study are its prospective design,
the high participation rate (86% in 1993 and 77% in 1999), the
large number of cancer cases and no loss to follow-up, as
access to the Danish National Patient Registry secured com-
plete follow-up for the outcome under study. The prospective
register-based design minimized selection and information
bias, and the 12-year follow-up made it possible to investigate
SRH as a risk factor for cancer over a relatively long period.

The time between initiation and detection of breast, lung and
malignant neoplasms of digestive organs has, however, been
estimated to be up to one or two decades [22], which might
explain the observed significant association between a
decrease in SRH over time and overall cancer incidence before
introduction of the two-year lag in the analysis (data not
shown). We cannot rule out that early symptoms of undiag-
nosed cancer had a negative effect on SRH for some
participants.

As in all observational studies, there may have been
residual confounding factors. We had no appropriate informa-
tion on diet, which plays an important role in SRH and the
development of cancer [23]. In addition, we did not adjust for
chronic disease at baseline, as this would have created an
artificial disease-free study population. Nevertheless, certain
chronic diseases, e.g. diabetes, have been identified as risk
factors for colon cancer [24].

As the SRH of only two participants in the study changed
from poor to very poor and that of only 155 from fair to
poor, use only of participants with SRH that changed from
poor to very poor as our exposure group would not have
been statistically sound. It is possible that the results for an
association between a decrease in SRH over time and cancer
incidence would have been different if this had been the
case. The fact that the exposure group included all partici-
pants who experienced a decrease in SRH over time might
have resulted in underestimation of the risk.

Conclusion

In this large cohort study with repeated measures of SRH, we
observed no increase in the risk for cancer overall among
women with poor SRH. In addition, we did not find increased
risks for cancers of the breast, colorectal or lung. These results
do not indicate that SRH plays a role in cancer causation.

Disclosure statement

None to declare.
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