
INTRODUCTION

High morbidity due to cardiovascular diseases (CVD) char-
acterises the health profile of the Latvian population and has
serious consequences such as high mortality, high treatment
costs and deterioration of the socioeconomic status of the
population (OECD, 2017; 2022; Lenzi et al., 2022;
Luengo-Fernandez et al., 2023). The World Health Organi-
zation rates Latvia as a very high CVD mortality risk coun-
try (Piepoli et al., 2016; Visseren et al., 2021). Although the
prevalence of important CVD risk factors (RFs) and the

mean number of RFs in the recent ten years (2009–2019)
has decreased in the general population of Latvia, the preva-
lence of RFs in the population is still high (Erglis et al.,
2012; Erglis et al., 2022).

The European Society of Cardiology defines the main
modifiable CVD RFs: raised low density lipoprotein choles-
terol level (LDL-C); elevated arterial blood pressure (BP);
daily cigarette smoking; diabetes mellitus (DM), adiposity
and high body mass index (BMI) (OECD, 2017; Visseren et
al., 2021).
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The aim of the study was to analyse the association between self-rated health (SRH) and cardio-
vascular disease (CVD) risk factors (RFs) by age and sex in Latvia. A sample of 6000 individuals
was formed using random selection from the population (aged 25–74) in Latvia. The survey con-
sisted of an interview, physical examinations, and collection of blood samples. SRH was as-
sessed by a question about the health self-rate. In total, 4070 individuals were interviewed; blood
samples were taken from 2218 respondents. The prevalence of good SRH was 48%, fair in
43.3%, and poor in 8.7%. Good SRH was reported by: 33.5% of individuals with raised blood

pressure (� 140/90 mmHg), 45.5% of individuals with elevated low-density lipoprotein cholesterol

level (� 3 mmol/l), 33.6% of individuals with raised glucose level (� 5.6 mmol/l), 43.0% of daily

smokers; and 32.3% of individuals with body mass index � 30 kg/m2. There were statistically sig-
nificant differences in SRH categories between population with normal and elevated levels of the
risk factors (p < 0.001). Individuals with 0 RF had good SRH in 74%; 1 RF – in 65%; 2 RFs – in
50%; 3 RFs – in 40%; 4 RFs – in 30%; and 5 RFs – in 23%; p < 0.001. Aging, elevated BP, ele-
vated glucose level, smoking and non-normal body mass index were associated with a lower
SRH while male sex and elevated LDL-C were associated with a higher SRH, adjusted for other
covariates included in the model. 32.3% to 48.6% of the population with CVD RFs rated their
health misleadingly high. To improve the situation, specifically targeted public education on the
relationship of RFs to SRH is necessary.
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Lower LDL-C is associated with a lower risk of atheroscle-
rotic CVD (Ference et al., 2017). Elevated BP is a major
cause of atherosclerotic as well as non-atherosclerotic CVD
(Lim et al., 2012). Raised BP facilitates development of
various serious diseases: cerebrovascular disease, coronary
artery disease, heart failure, chronic kidney disease, and
lower extremity arterial disease (Whelton et al., 2020).
Cigarette smoking accounts for 50% of all avoidable deaths
in smokers, with half of these resulting from atherosclerotic
cardiovascular disease. A lifetime smoker has a 50% prob-
ability of dying due to smoking and he may lose ten years
of life (Doll et al., 2004). Diabetes mellitus (type 1 and type
2), prediabetes and raised fasting blood glucose concentra-
tion are independent risk factors for atherosclerotic CVD
(Sarwar et al., 2010). Dyslipidaemia and hypertension in
patients of diabetes mediates and increases the risk of multi-
ple atherosclerotic and non-atherosclerotic CVD (OECD,
2017). Adiposity and raised BMI has increased in children,
adolescents, and adults worldwide (NCD, 2017). All-cause
mortality is lower in healthy people with normal BMI
(20–25 kg/m2) (Di Angelantonio et al., 2016).

Self-rated-health (SRH) is known to be a predictor for car-
diovascular (CV) events and mortality (Bardage et al.,
2001; Van der Linde et al., 2013; Lorem et al., 2020). Re-
search shows that the prevalence of all diseases is associ-
ated with poor SRH (Olson et al., 2016), including coronary
heart disease (Wu et al., 2013). Thus, poor SRH can be con-
sidered as a risk factor for CVD (Rumsfeld et al., 2013;
Kang et al., 2023). This easily accessible measure may be
used as an indicator of both individual and population
health in general. However, patients' health self-assessment
is often missing in healthcare data banks (Korhonen et al.,
2014). Moreover, it is crucial to determine whether people
tend to underrate or overrate their health — that is, whether
their judgement corresponds to the objective reality because
differences in perception of risk factors most certainly af-
fect patterns of behaviour and, consequently, the lifetime
risk of CVD (Holm et al., 2022).

The aim of the study was to determine the association be-
tween the presence of RFs, the number of RFs, and the SRH
status in the population of Latvia, using data from a nation-
wide cross-sectional population-based survey.

MATERIALS AND METHODS

Study design. The study population was adults with age
25–74 years in Latvia. The sample of 6000 potential respon-
dents was formed from 1,209,756 persons by simple ran-
dom sampling from the residency data-base of the Statisti-
cal Bureau of Latvia (The Central Statistical Bureau of
Latvia, 2018). The study used a stratified systematic ran-
dom sampling design. The strata were formed by sex (men,
women) and age (ten groups with five-year interval). Each
of the strata were formed by 300 individuals. More detailed
information about the study design can be found in Erglis et
al. (2022).

Data collection. The fieldwork was organised in two basic
parts: an interview and an objective examination. Data on
the socio-economic status, self-reported health diagnosis,
lifestyle profile, mental health, SRH, etc. according to
CINDI Health Monitor Survey principles and HADS ques-
tionnaire (Prattala et al., 2001; Hospital Anxiety and De-
pression Scale, 2023) in face-to-face interviews were ob-
tained. Arterial blood pressure (BP), body weight, height,
blood lipid profile (total cholesterol (TC), low-density lipo-
protein cholesterol (LDL-C), high-density lipoprotein cho-
lesterol (HDL-C), triglycerides (Tg)), and fasting glucose
(Glu) were measured. More detailed information about the
data collection can be found in Erglis et al. (2022).

Risk factors. The following CVD risk factors were ana-
lysed:

– elevated BP (� 140/90 mmHg); including those whose
hypertension was controlled but measurement was higher
than 140/90 mmHg);

– elevated LDL-C level (� 3.0 mmol/l);

– elevated Glu level (� 5.6 mmol/l);

– BMI 25–29.9 kg/m2; BMI � 30 kg/m2;

– smoking; defined as daily smokers who have been smok-
ing for at least one year of their lifetime.

The average number of the CVD RFs was calculated: (1) el-
evated BP; (2) elevated LDL-C level; (3) elevated Glu
level; (4) BMI � 25 kg/m2; and (5) daily smoking.

For analysis of the mean number of RFs, three CV risk
groups were used: (1) low CV risk group — individuals
with 0 and 1 RF; (2) moderate to high CV risk group — in-
dividuals with 2 and 3 RFs; and (3) very high CV risk
group — individuals with 4 and 5 RFs.

Self-rated health. SRH was assessed at the beginning of
the interview (before objective examinations) by means of
the question: “Would you rate your health as 'very good',
'good', 'fair', 'poor' or 'very poor'?” Due to the lack of an-
swers in the “very good” and “very poor” groups for the
purpose of our analysis, respondents were grouped into
three SRH groups: (1) very good, good; (2) fair; (3) poor,
very poor.

Statistical analysis. The sample was weighted by calibra-
tion weights to match the distribution of the target popula-
tion by age, sex, and administrative area (weights were nor-
malised to the sum of the sample size). Then, further
analyses were conducted using the weighted sample, except
the summary of socio-demographic characteristics. The
prevalence estimates of CVD RFs were presented as counts
and percentages with 95% confidence intervals (95% CI). A
Chi-squared test with Rao & Scott’s second-order correc-
tion was used to compare proportions between the specific
groups.
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The mean (95% CI) of the number of CVD RFs was re-
ported and compared between groups using a two-sample
t-test. The association between the mean number of RFs and
ten five-year age groups was evaluated by Spearman rank
correlation (r).

For all statistical tests an alpha level of 0.05 was used and
analyses were performed using R Statistical software (ver-
sion 4.0.5) (The R Project, 2023). Functions from the sur-
vey package (Lumley et al., 2023) were used to account for
calibration weights when estimating proportions, mean val-
ues, and confidence intervals from a weighted sample.

A multivariable ordinal regression model was fitted to esti-
mate the association between selected covariates and the
SRH level (setting poor as the lowest and good as the high-
est level), accounting for other covariates included in the
model. Odds ratios (ORs) were reported, corresponding to
the change in odds of having a higher SRH level compared
to the reference category of the respective covariate.

ORs for a specific covariate from an ordinal regression can
be interpreted as change in odds of having a higher level of
the dependent variable. In this study, the dependent variable
was SRH with levels from 'poor' to 'good'. Thus OR > 1 is
interpreted as increase in odds of having a higher SRH
while OR < 1 is interpreted as decrease in odds of having a
higher SRH (in both cases with reference to the reference
level).

RESULTS

Interviews were collected from 4070 people (67.8% respon-
dence out of 6000 individuals in the target sample). A total
of 21 nationalities were represented in the study: 63.7%
were Latvian, 25.7% — Russian, and 10.6% — other na-
tionalities.

Physical examination including body weight, blood pres-
sure measurements and blood analysis were obtained from
37.0% of 6000 individuals in the target sample or 54.5% of
the interviewed persons. Results about the prevalence of
RFs are presented in Tables 1 and 2. The most common RFs
were: raised LDL-C (62.0%) with no statistically significant
difference between sex groups; overweight (34.3%) with
statistically significant difference between sex groups
40.6% in men and 28.8% in women; obesity (29.1%) with
no statistically significant difference between sex groups;
and raised BP (28%) with statistically significant difference
between sex groups in elevated BP — 33.3% in men and
23.5% in women. Elevated BP and elevated Glu level in-
creased progressively with age in both sex groups. Preva-
lence of elevated LDL-C level increased progressively in
men till the age of 45–54 and in women till the age of
55–64, and then decreases in both sex groups. Prevalence of
daily smoking was similar among age groups except for the
older age groups (Table 2).

The majority of respondents in the study population (85%)
reported previous medical conditions, including cardiovas-

Table 1. Prevalence of the most important CVD RFs and comparison between men and women (%)

Risk factor Total Men Women Men vs. women

% [95% CI] % [95% CI] % [95% CI] p-value1

BP, � 140 and/or 90 mmHg 28.0 [26.1, 30.0] 33.3 [30.2, 36.4] 23.5 [21.1, 26.0] < 0.001

LDL-C, � 3 mmol/l 62.0 [59.8, 64.2] 63.1 [59.7, 66.3] 61.1 [58.2, 63.9] 0.379

Glu, � 5.6 mmol/l 26.6 [24.8, 28.6] 32.2 [29.2, 35.4] 21.8 [19.5, 24.2] < 0.001

Overweight, BMI 25–29.9 34.3 [32.2, 36.4] 40.6 [37.3, 44.0] 28.8 [26.3, 31.5] < 0.001

Obesity, BMI � 30 29.1 [27.1, 31.1] 28.2 [25.3, 31.3] 29.8 [27.3, 32.5] 0.427

Daily smokers 22.8 [21.0, 24.7] 31.5 [28.5, 34.8] 15.2 [13.2, 17.4] < 0.001

1 for the null hypothesis of equal SRH distribution genders.

Estimated proportions and p-values obtained using the weighted sample. CVD, cardiovascular diseases; RFs, risk factors; BP, arterial blood pressure;
LDL-C, low-density lipoprotein cholesterol; Glu, fasting glucose; BMI, body mass index.

Table 2. Prevalence of the most important CVD RFs by sex and age

Age groups 25–34 35–44 45–54 55–64 65–74

Sex M W M W M W M W M W

BP, � 140 and/or 90 mmHg 8.8 5.1 25.4 7.0*** 36.5 22.6** 49.1 37.5* 60.2 44.0**

LDL-C, � 3 mmol/l 49.0 33.7** 65.1 58.5 72.8 70.6 71.5 72.6 54.9 67.8**

Glu, � 5.6 mmol/l 13.4 5.8* 26.3 9.8*** 36.4 18.8*** 44.9 33.0* 48.9 40.5

Overweight, BMI 25–29.9 39.9 16.2*** 40.7 28.0 39.6 32.8 42.2 30.1** 40.7 37.0

Obesity, BMI � 30 17.5 14.2 24.4 16.3* 33.2 31.3 37.6 41.7 30.2 44.3**

Daily smokers 30.3 21.8 34.8 17.9*** 35.5 17.0*** 32.4 11.9*** 20.3 7.4***

* p < 0.05, **p < 0.01, ***p < 0.001 for the null hypothesis of equal prevalence of the respective RF between sexes. Estimated proportions and p-values ob-
tained using the weighted sample. CVD, cardiovascular diseases; RFs, risk factors; BP, arterial blood pressure; LDL-C, low-density lipoprotein cholesterol;
Glu, fasting glucose; BMI, body mass index; M, men; W, women.
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cular RFs. The most common were the following medical
conditions: lower back pain or chronic back problems in
31.8%; elevated BP in 28.5%; cervical spine pain or other
chronic cervical spine problems in 21.1% (16.5% of men;
25.2% of women); elevated blood cholesterol level in
16.8% of respondents (12.8% of men; 20.3% of women);
injury or defect caused by an accident in 15.7% of respon-
dents (20.6% of men; 11.4% of women); arrhythmia in
8.7%; severe headache, such as migraine in 8.5% (5.4% of
men; 11.2% of women); rheumatoid arthritis (joint inflam-
mation) in 8.1% of respondents; thyroid gland diseases in
8.0% of respondents (1.6% of men; 13.6% of women); obe-
sity in 7.7% (5.9% of men; 9.3% of women); and malignant
tumour/disease in 4.2% (Çrglis et al., 2020).

Self-rated health. The study was designed to asses SRH in
terms of 'very good', 'good', 'fair', 'poor', 'very poor' health
measures. Consequently, 6% of the population rated health
as very good, 42% as good, 43.4% as fair, 7.7% as poor,
0.9% as very poor.

For the purpose of our analysis respondents were grouped
into three SRH groups: (1) 'good' — combining 'very good'
and 'good'; (2) 'fair' and (3) 'poor' — combining 'poor' and
'very poor'. Consequently, 48% of the respondents rated
their health as good, 43.3% as fair, and 8.7% as poor. It was
observed that men were inclined to rate their health higher
than women: 51% of men and 45.9% of women rated it as
good, 39.5% of men and 46% of women rated it as fair, and
9.5% of men and 8.1% of women rated it as poor (p =
0.010), as shown in Table 3.

Comparing age groups: 25 to 34 years old respondents have
the highest SRH — 76.5% who rated their health as good. It
can be concluded that SRH declines with age — in each
subsequent age group the number of respondents with good
SRH decreased and the number of respondents with average
or poor SRH correspondingly increased (p < 0.001) as re-
ported in Table 4.

Self-rated health by number of RF in population of Lat-

via. The study included 10% of respondents with 0 RF,
24% with 1 RF, 26% with 2 RFs, 26% with 3 RFs, 12%
with 4 RFs, 2% with 5 RFs from the following five:
(1) BP � 140/90 mmHg; (2) LDL-C � 3.0 mmol/l; (3) Glu �

5.6 mmol/l; (4) BMI � 25 kg/m2; and (5) smoking daily.
34% of all respondents had a low CV risk due to one RF or
no RFs; 52% of all respondents had a moderate to high CV
risk (2–3 RFs); and 14% of respondents had a very high CV
risk (4–5 RFs) (Fig. 1).

Respondents with no RF in 73% had good SRH, fair in 24%
and poor in 3.3%. Significant changes can be observed in
respondents with 1 RF, who had good SRH in 60%, fair
SRH in 34%, and poor SRH in 5.6% (p < 0.001). As the
number of RF increases, the prevalence of poor SRH in-
creases from 3.3% in individuals with 0 RF to 24% in indi-
viduals with 5 RF (p < 0.001).

Persons with low CV risk had good SRH in 64.1%, while
people with moderate to high CV — in 41.6% and persons

with very high CV risk –— in 29.4% (Table 5). Statistically
significant differences between sex groups were found in
the moderate to high CV risk group and in the very high CV
risk group. 47.1% of men and 37.6% of women had a good
SRH in the moderate to high CV risk group (p < 0.001).
34.6% of men and 21.4% of women had a good SRH in the
very high CV risk group (p < 0.001). There were no statisti-
cally significant differences between sex groups in people
with poor SRH (Table 5).

Analysing the relationship of SRH with the risk of CV dis-
eases depending on sex and age (Figs. 2 and 3), we can
found that:

1) the prevalence of good SRH decreased with age in all CV
risk groups for both men and women, as well as with in-
creasing CV risk.

Table 3. Summary of reported SRH (%) overall and by sex

SRH Total Men Women p-value1

Good 48 51 45.9 0.010

Fair 43.3 39.5 46

Poor 8.7 9.5 8.1

1 for the null hypothesis of equal SRH distribution between genders.

Estimated proportions and p-values obtained using the weighted sample.
SRH, self-rated health.

Table 4. Summary of SRH (%) overall and by age

SRH Total 25–34 35–44 45–54 55–64 65–74 p-value1

Good 48 76.5 66.5 48.5 30.8 22.3 < 0.001

Fair 43.3 22 31.4 44.4 54.6 60.7

Poor 8.7 1.5 2.1 7.0 14.6 16.9

1 for the null hypothesis of equal SRH distribution between age groups

Estimated proportions and p-values obtained using the weighted sample.
SRH, self-rated health.

Fig. 1. Number of RFs in population of Latvia (%). RF, cardiovascular
risk factors from the following five: (1) systolic BP � 140 mmHg, and/or
diastolic BP � 90 mmHg; (2) LDL-C � 3.0 mmol/l; (3) Glu � 5.6 mmol/l;
(4) BMI � 25 kg/m2; and (5) smoking daily in population of Latvia.
Green – low cardiovascular risk. Orange – moderate to high cardiovascular
risk. Red – very high cardiovascular risk.
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2) the prevalence of fair SRH increased with age in all CV
risk groups for both men and women, as well as with in-
creasing CV risk.

3) the prevalence of poor SRH increased with age in all CV
risk groups for both men and women, as well as with in-
creasing CV risk.

Self-rated health and blood pressure. The prevalence of
elevated BP (� 140/90 mmHg) was in 28.0% of the investi-

gated persons, with a statistically significant difference be-
tween sex groups: 33.3% in men and 23.5% in women (p <
0.001) (Tables 1 and 2).

Among persons with elevated BP, good SRH was observed
in 33.5%, fair in 53.0%, and poor in 13.5%, while among
persons with normal BP, good SRH was observed in 54.0%,
fair in 39.3%, and poor in 6.7% (p < 0.001). A significant
difference between groups of elevated and normal BP was
observed in men and women (p < 0.001). Men with ele-
vated BP rated their health as good in 39.3%, while women
with elevated BP rated their health as good in 28.0%. Only
14.6% of men and 12.3% of women with elevated BP rated
their health as poor (Table 6).

Self-rated health and low-density lipoprotein cholesterol

level. The prevalence of elevated LDL-C level (� 3.0
mmol/l) was 63.1% in men and 61.1% in women, without
statistical significance (Tables 1 and 2).

Among individuals with elevated LDL-C level, good SRH
was observed in 45.5%, fair in 45.7%, and poor in 8.8%
while, among people with a normal LDL-C level, good
SRH was observed in 52.2%, fair in 39.4%, and poor in
8.7% (p = 0.010). Men with elevated LDL-C level rated
their health as good in 48.9%, while women with elevated
LDL-C level rated their health as good in 43.1%. Only 9.4%
of men and 8.4% of women with elevated LDL-C level
rated their health as poor (Table 6).

Self-rated health and glucose level. The prevalence of ele-
vated Glu level (� 5.6 mmol/l) was 26.6% of the popula-
tion: 32.2% in men and 21.8% in women with a statistically
significant difference (p < 0.001) significance (Tables 1 and
2).

Among individuals with elevated Glu level, good SRH was
observed in 33.6%, fair in 53.5%, and poor in 12.9% while
among individuals with normal Glu level, good SRH was
observed in 53.4%, fair in 39.5%, and poor in 7.1% (p <

Table 5. Summary of SRH (%) by low, moderate to high, very high CV
risk categories, overall and by sex

SRH
Number of RFs

p-value1
low CV risk

0–1 RF
moderate to
high CV risk

2–3 RFs

very high CV
risk

4–5 RFs

Total

Good 64.1 41.6 29.4 < 0.001

Fair 30.9 48.6 56.4

Poor 5.0 9.8 14.2

Men

Good 68.6 47.1 34.6 < 0.001

Fair 25.9 42.4 51.8

Poor 5.5 10.5 13.6

Women

Good 61.9 37.6 21.4 < 0.001

Fair 33.4 53.1 63.4

Poor 4.7 9.3 15.1

1 for the null hypothesis of equal SRH distribution between CV risk catego-
ries.

Risk factors were calculated from the following: (1) systolic blood pressure
� 140 mmHg, and/or diastolic blood pressure � 90 mmHg; (2) low density
lipoprotein cholesterol level � 3.0 mmol/l; (3) fasting glucose level � 5.6
mmol/l; (4) body mass index 25 kg/m2; (5) smoking daily. Estimated pro-
portions and p-values obtained using the weighted sample. SRH, self-rated
health; CV, cardiovascular; RF, risk factor; RFs, risk factors.

Fig. 2. Self-rated health by cardiovascular risk groups and age in men (%).
CV, cardiovascular. Low CV Risk, 0 to 1 CV risk factor; Moderate to High
CV Risk, 2 to 3 risk factors; Very High CV Risk, 4 to 5 CV risk factors.
Risk factors were calculated from the following: (1) systolic blood pressure
� 140 mmHg, and/or diastolic blood pressure � 90 mmHg; (2) low density
lipoprotein cholesterol level � 3.0 mmol/l; (3) fasting glucose level � 5.6
mmol/l; (4) body mass index � 25 kg/m2; and (5) smoking daily.

Fig. 3. Self-rated health by cardiovascular risk groups and age in women
(%). CV, cardiovascular. Low CV Risk, 0 to 1 CV risk factor; Moderate to
High CV Risk, 2 to 3 risk factors; Very High CV Risk, 4 to 5 CV risk fac-
tors. Risk factors were calculated from the following: (1) systolic blood
pressure � 140 mmHg, and/or diastolic blood pressure � 90 mmHg; (2) low
density lipoprotein cholesterol level � 3.0 mmol/l; (3) fasting glucose level
� 5.6 mmol/l; (4) body mass index � 25 kg/m2; and (5) smoking daily.
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0.001). A significant difference between groups of elevated
and normal Glu level was observed both in men and women
(p < 0.001). Men with elevated Glu level rated their health
as good in 36.9% while women with elevated Glu level
rated their health as good in 30.3%. Only 12.9% of men and
13.0% of women with elevated Glu level rated their health
as poor (Table 6).

Self-rated health and smoking. The prevalence of daily
smoking was 22.8% of the investigated persons: 31.5% in

men and 15.2% in women with a statistically significant dif-
ference (p < 0.001) significance (Tables 1 and 2).

Daily smokers reported good SRH in 43%, fair SRH in
45.4% and poor SRH in 11.6% while non-smokers had
good SRH in 49.3%, fair SRH in 42.8% and poor SRH in
7.9% (p = 0.010).

Smoking men rated their health as good in 44.4% while
smoking women rated their health as good in 40.9%. Only
12.1% of smoking men and 10.8% of smoking women rated
their health as poor (Table 6).

Self-rated health and body mass index. The prevalence of
overweight (BMI 25 – 29.9 kg/m2) and obesity (BMI � 30
kg/m2) was 34.3% and 29.1%, respectively. 40.6% in men
and 28.8% in women were overweight with a significant
difference (p < 0.001) significance (Tables 1 and 2).

Among overweight persons (BMI 25–29.9), good SRH was
observed in 48.6%, fair in 43.8%, and poor in 7.6%
(p < 0.001); among persons with obesity (BMI � 30), good
SRH was observed in 32.3%, fair in 55.1%, and poor in

Table 6. Summary of SRH (%) by select RFs, overall and by sex

SRH BP
< 140/90 mmHg

BP
� 140/90 mmHg

p-value1

Total

Good 54.0 33.5 < 0.001

Fair 39.3 53.0

Poor 6.7 13.5

Men

Good 57.3 39.3 < 0.001

Fair 35.7 46.1

Poor 7.0 14.6

Women

Good 52.0 28.0 < 0.001

Fair 41.5 59.7

Poor 6.5 12.3

SRH LDL-C
< 3 mmol/l

LDL-C
� 3 mmol/l

p-value1

Total

Good 52.2 45.5 0.010

Fair 39.4 45.7

Poor 8.7 8.8

Men

Good 54.5 48.9 0.2

Fair 35.8 41.7

Poor 9.8 9.4

Women

Good 50.7 43.1 0.040

Fair 41.9 48.5

Poor 7.5 8.4

SRH Glu
< 5,6 mmol/l

Glu
� 5,6 mmol/l

p-value1

Total

Good 53.4 33.6 < 0.001

Fair 39.5 53.5

Poor 7.1 12.9

Men

Good 58.0 36.9 < 0.001

Fair 34.1 50.2

Poor 7.9 12.9

Women

Good 50.6 30.3 < 0.001

Fair 42.8 56.8

Poor 6.6 13.0

SRH Non-smoking Daily smoking p-value1

Total

Good 49.3 43.0 0.010

Fair 42.8 45.4

Poor 7.9 11.6

Men

Good 54.0 44.4 0.018

Fair 37.6 43.5

Poor 8.4 12.1

Women

Good 46.8 40.9 0.2

Fair 45.7 48.2

Poor 7.6 10.8

SRH BMI
< 18.5

BMI
18.5–24.9

BM–29.9 BMI
� 30

p-value1

Total

Good 68.3 60.1 48.6 32.3 < 0.001

Fair 22.7 33.7 43.8 55.1

Poor 9.0 6.2 7.6 12.6

Men

Good 70.2 58.3 53.8 38.4 < 0.001

Fair 12.9 33.3 36.2 51.6

Poor 16.9 8.4 10.1 10.0

Women

Good 67.7 61.1 43.7 28.6 < 0.001

Fair 25.7 34.0 51.0 57.

Poor 6.6 4.9 5.3 14.2%

1 for the null hypothesis of equal SRH distribution genders

Estimated proportions and p-values obtained using the weighted sample.
SRH, self-rated health; RFs, risk factors; BP, arterial blood pressure;
LDL-C, low-density lipoprotein cholesterol; Glu, fasting glucose; BMI,
body mass index.
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12.6%; while among persons with a normal weight (BMI
18.5–24.9) good SRH was found in 60.1%, a fair SRH in
33.7%, and a poor SRH in 6.2% (p < 0.001) (Table 6).

Statistically significant association between overweight and
normal BMI was found both in men and women (p <
0.001). Overweight men with rated their health as good in
53.8%, while overweight women rated their health as good
in 43.7%. Only 10.1% of overweight men and 5.3% of
overweight women with rated their health as poor (Table 6).

A significant association between obesity and normal BMI
was observed both in men and women (p < 0.001). Men
with obesity rated their health as good in 38.4%, while
women with obesity rated their health as good in 28.6%.
Only 10.0% of men and 14.2% of women with obesity rated
their health as poor (Table 6).

Associations between self-rated health and risk factors.

ORs from the fitted ordinal regression model are presented
in Table 7. Male sex, education level and elevated LDL-C
were associated with increased odds of having a higher
SRH, while age, elevated BP, elevated Glu level, smoking
and non-normal BMI (i.e., not in 18.5 to 24.9 range) were
associated with decreased odds of having a higher SRH, ad-
justed for other covariates included in the model.

DISCUSSION

Information about the relationship between the SRH and the
prevalence of CVD RFs was analysed using data from a
population-based cross-sectional study of CVD RFs in the
population of Latvia to understand the discrepancy between
objective CVD risk status and SRH. The main strength of
the survey was the wide population sample representing all
country. Therefore, our results represent the general popula-
tion. The study sample of 4070 was in general representa-
tive of the target population; remaining differences were ac-
counted for by re-weighting the sample.

Although more than a half of the respondents rated their
health as good, the prevalence of CVD RFs does not allow
to confirm such an optimistic assessment. Self-reported
health was reported as good in 48% of the respondents de-
spite high prevalence of the moderate to high (52%) and
very high (14%) CV risk profile. Also, previously published
results showed high prevalence of self-reported risk factors
and non-cardiovascular medical conditions (85%), which
contradicts the above-mentioned optimistic SHR rating.

SRH is a useful tool to predict health disorders (Rumfeld et
al., 2013; Van der Linde et al., 2013; Olson et al., 2016;
Lorem et al., 2020; Kang et al., 2023). Our results show
that people with moderate to high CV risk (2–3 RFs) rated
their health as fair in 48.6 % and as poor only in 9.8%; peo-
ple with high CV risk (4–5 RFs) rated their health as fair in
56.4 % and as poor only in 14.2%. At the same time, there
were many individuals with moderate to high CV risk (2–3
RFs) or high CV risk (4–5 RFs) who rated their health as
good — 41.6% and 29.4%, respectively. There was also sta-

tistically significant difference between sex groups: men
with a high CV risk (4–5 RFs) have a good SRH in 34.6%
while women in 21.4% (p < 0.001).

A significant portion of population still do not associate the
existing CVD RFs with their health status or even do not
know they may have risk factors. For example, 33.5% of
persons with elevated blood pressure (� 140/90 mmHg),
45.5% of persons with elevated LDL-C level (� 3 mmol/l),
33.6% of persons with elevated Glu level (� 5.6 mmol/l),
48.6% of overweight persons, 32.3% of obese persons and
43% of daily smokers had a good SRH.

These data, of course, raise an additional question about the
evaluation of RF effects, namely, which RFs make people
feel unhealthy and which RFs have a smaller effect on
well-being. For example, high LDL-C level may not affect
the perception of health for a long time, while high blood
pressure is likely to affect the health assessment much
faster. These considerations underline the importance of

Table 7. Ordinal regression analysis results for the association between
SRH and selected demographic and CVD risk factors

Characteristic Categories OR1 CI 95%2

Sex Women - -

Men 1.33 1.19, 1.49

Age 25–34 - -

35–44 0.69 0.56, 0.86

45–54 0.41 0.34, 0.51

55–64 0.23 0.18, 0.28

65–74 0.14 0.12, 0.18

BP < 140/90 mmHg - -

� 140/90 mmHg 0.95 0.84, 1.07

LDL-C < 3 mmol/l - -

� 3 mmol/l 1.16 1.03, 1.31

Glu < 5.6 mmol/l - -

� 5,6 mmol/l 0.90 0.80, 1.01

Smoking Non-smoking - -

Daily smoking 0.80 0.71, 0.92

BMI 18.5–24.9 - -

< 18.5 0.69 0.42, 1.15

25.0–29.9 0.89 0.78, 1.02

� 30 0.62 0.54, 0.72

Education Elementary school or
less education

- -

Secondary school
or professional
education

1.31 1.09, 1.58

Higher education 2.09 1.71, 2.56

1 OR, odds ratio; 2 CI, confidence interval. Regression analysis was con-
ducted the weighted sample. SRH level was treated as an ordinal variable
with poor as lowest and good as highest level for the regression analysis.
OR > 1 is interpreted as increase in odds of having a higher SRH level,
while OR < 1 is interpreted as decrease in odds of having a higher SRH
level. SRH, self-rated health; CVD, cardiovascular; RFs, risk factors; BP,
arterial blood pressure; LDL-C, low-density lipoprotein cholesterol; Glu,
fasting glucose; BMI, body mass index.
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evaluating doctor-diagnosed pre-existing risk factors in fu-
ture studies.

According to the data of numerous studies, smoking is one
of the leading RFs for cardiovascular, lung diseases, and
cancer (Burns, 2003; Lee, 2013; Parris et al., 2019). 31.5%
of men and 15.2% of women are daily smokers in Latvia.
However, many smokers rated their health as good, which
means that they did not associate smoking with a bad health
habit and/or did not feel the impact of smoking on their
health.

One more question that should be highlighted following the
literature is that SRH is related not only to physical health
and physical well-being, but also to mental health — safety,
happiness, anxiety, depression — which also affects SRH
(Chang-Quan et al., 2010; Rantanen et al., 2019) and
should be analysed in the context of aforementioned pa-
rameters. British sociologist Mildred Blaxter, defining
health, came to the conclusion that the concept of health is
relative, because individuals evaluate health subjectively,
based on different biographical, historical, contextual envi-
ronments and experiences (Blaxter, 2010). Other studies
also show that SRH is related to a number of different side-
conditions, such as traditions, religion and worldview, so-
cioeconomic or geopolitical situation, marital status, pain
threshold and other factors (Amzat et al., 2014), which can
affect a respondent's answer to the questions for good, poor
or fair SRH.

In order to make a full judgment about the relationship of
SRH with CVD RFs, the data must be analysed in relation
to other factors such as: objective diagnosis, education
level, socioeconomic status, health literacy etc. Following
the study, it was concluded that the problem of RFs aware-
ness is a national level problem that requires explanation
and solutions for improving RFs recognition as well as
health literacy about the relationship of RFs with SRH.

The study had potential limitations. Firstly, the study in-
cluded individuals between 25 and 74 years old. Secondly,
we use self-reported data rather than confirmed diagnoses.
Lack of objective information from the medical documenta-
tion about medical diagnosis of respondents was another
limitation of the study. Some self-reported diagnoses of re-
spondents were precise, while some of them were descrip-
tive and incomplete. However, it would be significant to
analyse the association between doctor-diagnosed pre-
existing risk factors and the risk factors identified at the
time of the study and associated blood sampling or physical
measurements in the context of SRH — which is a topic for
investigation in the next population study.

CONCLUSIONS

A remarkable number of people with several CVD RFs
rated their health misleadingly high. Almost 30% of people
with very high CV risk (4–5 RFs) and 42% of people with
moderate to high CV risk (2–3 RFs) still had a good SRH,

which contradicts the objective health indicators. Targeted
public education on RFs recognition, importance and rela-
tionship to SRH at the national level is necessary.
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SAISTÎBA STARP VESELÎBAS PAÐVÇRTÇJUMU UN SIRDS UN ASINSVADU RISKA FAKTORIEM LATVIJÂ

Pçtîjuma mçríis bija analizçt saistîbu starp veselîbas paðvçrtçjumu un sirds un asinsvadu slimîbu (SAS) riska faktoriem (RF) pçc vecuma un
dzimuma Latvijâ. Darbâ tika izmantoti 2019. gadâ veiktâ Latvijas iedzîvotâju kardiovaskulâro un neinfekcijas slimîbu riska faktoru
ðíçrsgriezuma pçtîjuma dati. Pçtîjuma objekts bija 25 lîdz 74 gadus veci Latvijas iedzîvotâji (6000 personas) desmit daþâda dzimuma un
vecuma grupâs ar desmit gadu intervâlu pa 600 cilvçkiem katrâ grupâ (300 sievietes un 300 vîrieði), kas iekïauti pçtîjumâ, izmantojot
nejauðinâtu atlasi no Centrâlâs Statistikas pârvaldes “Mâjokïu reìistra” (1 209 756 personas). Tika veikta: subjektîvâ izmeklçðana
(anketçðana) un objektîvâ izmeklçðana (asinsanalîzes un mçrîjumi). Anketâ (izstrâdâta pçc Countrywide Integrated Non-communicable Dis-
eases Intervention jeb CINDI metodes) tika iekïauti jautâjumi par sociâldemogrâfisko raksturojumu, riska faktoriem, noteiktâm slimîbâm un
sindromiem. Objektîvajâ izmeklçðanâ tika iekïauti izmeklçjumi: arteriâlâ asinsspiediena mçrîðana (pçc Pasaules Veselîbas organizâcijas
standartmetodes), íermeòa svara un garuma mçrîðana, lipîdu profila un glikozes lîmeòa asinîs noteikðana. Rezultâti tika apstrâdâti,
izmantojot datorprogrammas Microsoft Excel un R. Labs veselîbas paðvçrtçjums bija 48%, vidçjs — 43,3%, slikts — 8,7% respondentu.
Personas ar paaugstinâtu asinsspiedienu (� 140/90 mmHg) vçrtçja savu veselîbu kâ labu 33,5%, kâ vidçju 53,0%, kâ sliktu 13,5% gadîjumu.
Personas ar paaugstinâtu zema blîvuma lipoproteînu holesterîna lîmeni (� 3 mmol/l) vçrtçja savu veselîbu kâ labu 45,5%, kâ vidçju 45,7%,
kâ sliktu 8,8%. Respondenti ar paaugstinâtu glikozes lîmeni (� 5,6 mmol/l) vçrtçja savu veselîbu kâ labu 33,6%, kâ vidçju 53,5%, kâ sliktu
12,9%. Ikdienas smçíçtâji vçrtçja savu veselîbu kâ labu 43,0%, kâ vidçju — 45,4%, kâ sliktu 11,6% gadîjumu. Respondentiem ar
paaugstinâtu íermeòa masas indeksu (ÍMI) 25–29,9 kg/m2 labs veselîbas paðvçrtçjums bija 48,6%, vidçjs — 43,8%, slikts — 7,6%
gadîjumu, savukârt personâm ar ÍMI � 30 kg/m2 labs veselîbas paðvçrtçjums bija 32,3%, vidçjs 55,1%, slikts 12,6% gadîjumu. Pçtîjums
parâda statistiski nozîmîgu veselîbas paðvçrtçjuma atðíirîbu starp populâcijâm ar normâlu un paaugstinâtu RF lîmeni (p < 0,001).
Indivîdiem ar 0 RF labs veselîbas paðvçrtçjums bija 74% gadîjumu; cilvçkiem ar 1 RF – 65%; 2 RF – 50%; 3 RF – 40%; 4 RF – 30%;
5 RF – 23%; p < 0,001. Lielâks vecums, paaugstinâts asinsspiediens, paaugstinâts glikozes lîmenis, smçíçðana un paaugstinâts ÍMI bija
saistîtas ar zemâku veselîbas paðvçrtçjumu, savukârt vîrieðu dzimums un paaugstinâts ZBLH bija saistîti ar augstâku veselîbas
paðvçrtçjumu. 32,3% lîdz 48,6% iedzîvotâju ar SAS RF savu veselîbu novçrtç maldinoði augstu. Situâcijas uzlaboðanai nepiecieðama îpaði
mçrítiecîga, plaða (t.i., valsts lîmeòa) sabiedrîbas izglîtoðana par RF atpazîðanu un to saistîbu ar veselîbas paðvçrtçjumu.
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