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Introduction

The health-related quality of life (HRQoL)
is currently an important outcome that is reported
by patients during or after treatment of a disorder,
in addition to increasing the life expectancy in such
chronic conditions as hypertension, cardiac failure, and
diabetes [1]. Various health problems may occur with
increasing age of anindividual, and the life style changes
that occur in old age may result in dyslipidemia. The
prevalence of dyslipidemia in subjects aged >60 years
is around 56.8%, with high total cholesterol (TC), high
low-density lipoprotein cholesterol (LDL-C), low high-
density lipoprotein cholesterol (HDL-C), and high
triglycerides prevalence rates of 8.4%, 13.9%, 23.1%,

and 11.4%, respectively [2].

Dyslipidemia, especially of LDL-C, has a
causal relationship with atherosclerotic cardiovascular
disease according to genetic, observational, and clinical

Abstract

BACKGROUND: The prevalence of dyslipidemia, a risk factor of cardiovascular disease, is at present sufficiently
high, particularly in the elderly. Health-related quality of life (HRQoL) is also an important outcome in the treatment
of dyslipidemia, which is currently more targeted at lowering the low-density lipoprotein cholesterol (LDL-C)
concentration.

AIM: The aim of this study was to determine the relationship between the high-density lipoprotein cholesterol
(HDL-C) concentration and HRQoL in community-dwelling women aged 50-70 years.

METHODS: A cross-sectional study involving 137 women aged 50-70 years who underwent blood sampling for
determining the concentrations of hemoglobin, total cholesterol (TC), LDL-C, and HDL-C. A questionnaire was given
to all subjects regarding data on age, menopausal status, level of education, and also another questionnaire of
SF-36 for evaluation HRQoL. Bivariate and multivariate logistic regression analysis was used to identify risk factors
associated with HRQoL.

RESULTS: In bivariate logistic regression analysis, age, menopausal status, education level, anemia, TC, and
LDL-C were found to have non-statistically significant association with HRQoL, but HDL-C was significantly
associated with HRQoL (odds ratio = 0.44; 95% Confidence interval [CI] = 0.20-0.97; p = 0.042). In multivariate
analysis, menopausal status and education level have a non-statistically significant association with HRQoL, but
those normal level of HDL cholesterol was found 0.18 times less likely to be associated with poor HRQoL (Adjusted
odds ratio 0.18; 95% Cl = 0.03-0.91; p = 0.038).

CONCLUSION: This study showed that HDL-C levels were risk factors of HRQoL in women 50-70 years of age.

outcome studies [3], [4]. Several epidemiological studies
have also demonstrated that a low plasma HDL-C
concentration is a risk factor of cardiovascular disease.
The HDL-C concentration may predict cardiovascular
incidence, even in patients who have been treated
with statins, but clinical studies on the relationship of
increased HDL-C concentration with cardiovascular
protection are not convincing [5], [6].

The results of the previous studies demonstrate
a still inconsistent relationship between HDL-C
concentration and quality of life. Studies conducted on
a group of male and female subjects aged 50-79 years
showed that a decrease in LDL-C concentration and
an increase in HDL-C concentration are associated
with increased HRQoL [7]. However, inconsistent
results were found in a study involving subjects aged
100 years and over, showing that HDL-C concentration
is not significantly associated with quality of life [8].
Therefore, a study was performed to determine plasma
HDL-C concentration as a risk factor of HRQoL in
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community-dwelling women aged between 50 and
70 years.

Material and Methods

Study design and participants

This was a cross-sectional study conducted
in five villages (kelurahan) of Mampang Prapatan
Sub-district, South Jakarta, from March to July 2020.
The sample size was calculated based on a correlation
between HDL-C concentration and HRQoL of 0.34
(data from a preliminary study using 40 women
aged 50-70 years), ¢ = 0.05 and B = 0.1, from which
a sample size of 113 subjects was found. With an
anticipated study drop-out rate of 15%, the optimal
sample size was found to be 130. The inclusion criteria
were women aged between 50 and 70 years, agreeing
to undergo a complete blood examination, capable of
good communication, and agreeing to sign informed
consent. Women with neurological disorders (stroke,
epilepsy, Parkinson’s disease, and dementia), and
psychiatric disorders (major depression and psychosis)
were excluded from the study. Selection of the study
subjects was by consecutive non-random sampling.

Informed consent was signed by the subjects
after having received oral and written information on
the general outlines of the study. For the protocol of
this study, ethical clearance was obtained from the
Research Ethics Commission, Faculty of Medicine,
Universitas Trisakti under no. 160/KER/FK/11/2020.

Questionnaire

To all subjects, a questionnaire was given
regarding data on socio-demographic characteristics
comprising age, menopausal status, and level of
education. The variable of age, menopause status, and
education level was each categorized into two groups:
(1)Age: (a) <60 years and (b) 260 years; (2) menopause
status: (a) Premenopause and (b) postmenopause; and
(3) education level: (a) Low and (b) moderate/high.

HRQoL

Evaluation of the HRQoL was performed using
the SF-36 questionnaire consisting of 36 questions
or statements. The filling-in of the questionnaire
was done with the assistance of the enumerators
in interviews with the subjects. There was also an
evaluation of the physical component summary
(PCS) with four subcomponents (physical functioning,
physical limitations, bodily pain, and general health);
and a mental component summary (MCS) with four
subcomponents (vitality, social functioning, emotional

limitations, and mental health). The quality of life
(HRQoL) of the subjects was considered to be good
if the SF-36 score was above the median value, and
to be poor if the score was under the median value for
SF-36 total score, SF-36 PCS, and SF-36 MCS as well
as each of the subcomponents [9], [10], [11].

Laboratory analysis

The subjects were required to fast for 10-12 h
from 20:00 h of the preceding night. On the following
day, 14 mL of venous blood was drawn from the right
cubital vein of each of the subjects. The hemoglobin
(Hb) concentration was determined by the cyanide-free
sodium lauryl sulfate Hb detection method using an
automated hematological analyzer (type KX-21N,
Sysmex, Kobe, Japan). TC and triglyceride
concentrations were determined by means of an
enzymatic-colorimetric method, while measurement
of LDL-C and HDL-C concentrations was by means
of the homogenous enzymatic-colorimetric method
using the Cobas 311 instrument (Roche Products Ltd,
Basel, Switzerland). These variables of laboratory
results were each also categorized into two groups:
(1) Hb concentration (g/dL): (a) Normal: =212 and
(b) low (anemia): <12; (2) TC (mg/dL): (a) Normal: <200
and (b) high: =2200; (3) LDL-C concentration (mg/dL):
(a) Normal: <100 and (b) high 2100; and (4) HDL-C
concentration (mg/dL): (a) Normal: 240 and (b) low: <40.

Quality control

All the enumerators were trained on interview
technique. The questionnaire was collected on the
spot after completion and uniformly numbered in the
order of site and recall questionnaire. The laboratory
examination was performed by laboratory technicians
(who were blinded as to the identity of the subjects
to whom the blood samples belonged) at the Prodia
Clinical Laboratory—Jakarta that had obtained the SNI
certification ISO 15189:2012 as a medical laboratory
with regard to quality requirements and competence.
The data were checked to avoid inconsistency.

Statistical analysis

The SPSS version 25 was used for data
processing. Descriptive analysis was presented
as frequency for categorical data. Bivariate logistic
regression analysis was used to find associations
between the independent variables and the HRQoL.
All the variables showing a significant association in
a bivariate analysis at p < 0.25 were entered into a
multivariate logistic regression model to determine
risk factors associated with the HRQoL. p < 0.05 was
considered statistically significant.
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Results

Age and clinical characteristics

The number of subjects aged <60 years
and 260 years is almost evenly matched, and the
majority of the subjects were already in menopause
(94.2%), had a low level of education (64.9%).
A total of 24 (17.5%) subjects had a low Hb
concentration (anemia); 82 (55.9%) subjects had a
high TC, 119 (86.9%) subjects had a high LDL-C,
and 11 (8%) subjects had a low HDL-C. The number
of subjects with poor and good HRQoL is almost
balanced, both for total HRQoL, HRQoL PCS, and
MCS (Table 1).

Table 1: Distribution of subject based on socio-demographic
factor, laboratory findings, and HRQoL (n = 137)

Variables n (%)
Age (years)

- <60 70 (51.1)

- 260 67 (48.9)
Menopause status

- Premenopause 8(5.8)

- Postmenopause 129 (94.2)
Education level

- Low 89 (64.9)

- Moderate/High 48 (35.1)
Anemia status

- No 113 (82.5)

- Yes 24 (17.5)
Total cholesterol

- Normal 55 (40.1)

- High 82 (55.9)
LDL cholesterol

- Normal 18 (13.1)

- High 119 (86.9)
HDL cholesterol

- Normal 126 (92.0)

- Low 11 (8.0)
HRQoL (total)

- Poor 69 (50.4)

- Good 68 (49.6)
HRQoL — Physical Component

- Poor 67 (48.9)

- Good 70 (51.1)
HRQoL — Mental Component

- Poor 68 (49.6)

- Good 69 (50.4)

HRQoL: Health-related quality of life, HDL: High-density lipoprotein, LDL: Low-density lipoprotein

Risk factors associated with HRQoL

Age and several risk factors associated
with HRQoL were explored using bivariate logistic
regression analysis and subsequent multivariate
logistic regression analyses. In bivariate logistic
regression analysis, age, menopausal status,
education level, anemia, TC, and LDL cholesterol
were found to have non-statistically significant
association with HRQoL (Table 2). However,
HDL cholesterol was significantly associated with
HRQoL (odds ratio = 0.44; 95% Confidence interval
[CI] = 0.20-0.97; p = 0.042) (Table 2). Normal HDL
cholesterol level was found 0.44 times less likely to be
associated with poor HRQoL.

Table 2: Bivariate logistic regression between risk factors and
HRQoL in women 50-70 years of age

Risk factor OR 95% ClI p

Age (years)
* <60 1,37 0.70-2.76 0.349
* 260 1

Menopausal status
« Premenopause 0.12 0.01-1.01 0.055
« Postmenopause 1

Education level
« Low 0.51 0.25-1.04 0.065
* Moderate/High 1

Anemia status
*No 0.65 0.26-1.59 0.350
*Yes 1

Total cholesterol
« Normal 0.96 0.48-1.91 0.917
« High 1

LDL-cholesterol
» Normal 0.78 0.29-2.19 0.637
« High 1

HDL-cholesterol
* Normal 0.44 0.20-0.97 0.042
* Low 1

HRQoL: Health-related quality of life, OR: Odds ratio, Cl: Confidence interval, HDL: High-density
lipoprotein, LDL: Low-density lipoprotein.

In multivariate analysis, menopausal status
and education level have not a statistically significant
association with HRQoL (Table 3). Those normal level
of HDL cholesterol was found 0.18 times less likely
to be associated with poor HRQoL (Adjusted odds
ratio=0.18; 95% Cl = 0.03-0.91; p = 0.038) (Table 3). It
can be concluded that HDL-C levels were a risk factors
of HRQoL.

Discussion

In the present study, we found that the
majority of subjects were in postmenopausal. However,
menopausal status was not a risk factor of HRQoL.
Moreover, this result was in-line with a population-based
survey based on 1140 Greek middle-age women
found no effect of menopause on the HRQOL [12].
Another study showed different results compared
to our study, women experiencing menopause may
have impaired HRQOL [13]. Menopause is also the
stage of life that is marked by changes in the role of
the menopausal woman, such as the cessation of
child rearing and child care, or even the prospect of
her being abandoned by the children. Although the
biological impact of menopause (such as bone loss) is
known with regard to its characteristics, the impact of
menopause on the functioning and welfare of women
(HRQol) is still unclear [14], [15]. From the results
of observations spanning a period of 5 years, Hess
et al. [16] found that menopause had a negative impact
on several subcomponents of HRQoL, apart from the
symptoms of menopause; even the quality of life of
the postmenopausal women did not improve after the
symptoms of menopause had disappeared.
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Table 3: Multiple logistic regression between risk factors and
HRQoL in women 50-70 years of age

Risk factor AOR 95% ClI p
Menopausal status
* Premenopause 0.15 0.01-1.39 0.091
« Postmenopause 1
Education leve
* Low 0.53 0.25-1.11 0.094
* Moderate/High 1
HDL cholesterol
» Normal 0.18 0.03-0.91 0.038

* Low 1
AOR: Adjusted odds ratio, Cl: confidence interval, HDL: High-density lipoprotein, LDL: Low-density
lipoprotein

Subjects with anemia had a lower quality of
life (HRQoL) as compared to subjects with normal Hb
concentration (without anemia), but not statistically
significant. The impact of anemia on HRQoL has been
studied in patients from a number of different populations,
and most studies found a relationship between HRQoL
and anemia in elderly individuals, which on the subscale
level was particularly associated with physical health.
Various models of multivariate analysis have concluded
that anemia is an independent risk factor of decreased
HRQoL in the elderly group. In South Korea, data from
the Korean National Health and Nutrition Examination
Survey, that used the EQ-5D questionnaire, showed
that the overall incidence of anemia in individuals aged
10 years and above was around 8.2% in 2005-2015[17].

In this study, it was found that LDL-C was not
a risk factor of HRQoL. Dyslipidemia, especially of
LDL-C, has a causal relationship with atherosclerotic
cardiovascular disease according to genetic,
observational, and clinical outcome studies. A number
of study results also showed that dyslipidemia
impacts on quality of life (QoL), in that patients with
dyslipidemia have a low HRQoL when compared with
patients without dyslipidemia [4], [5]. In the multivariate
logistic regression on HRQoL involving various risk
factors of HRQoL (menopausal status, educational
status, and HDL-C), it may be observed that the group
of subjects with low HDL-C had a significantly lower
quality of life in comparison with the group of subjects
with normal HDL-C concentration. From the results
of this study, it is also apparent that a low HDL-C
concentration was a risk factor of HRQoL. The previous
study results showed a still inconsistent relationship
between HDL cholesterol concentration and quality of
life. The Chinese Hypertension Intervention Efficacy
randomized controlled trial conducted on a group
of 13,542 men and women aged 50-79 years showed
that decreased LDL-C concentration and increased
HDL-C concentration were associated with increased
HRQoL [14]. The inconsistent results found in a study
involving subjects aged 100 years and over showed
that HDL-C concentration was not significantly
associated with quality of life [8]. Among the oldest
elderly (100 years or over), it was found that increased
lipid profile was not a risk factor for health and longevity,
but in contrast became a protective factor, which differs
from traditional reasoning about the impact of blood
lipids on health [18], [19].

There is strong evidence for the
relationship between high LDL-C concentration and
cardiovascular events based on studies of clinical
outcomes [20], [21], such that LDL-C constitutes
the main target in the management of dyslipidemia.
A number of epidemiological studies have also
demonstrated that low plasma HDL-C concentration is
a risk factor of cardiovascular disease. Similarly, several
large-scale randomized clinical trials have proven
that administration of HDL-C-increasing medications
to patients with low HDL-C and high triglyceride
concentrations may yield beneficial clinical effects.
However, up to now the causal relationship between
HDL-C concentration and cardiovascular disease
cannot be explained. HDL-C may predict cardiovascular
events even in patients on statin treatment, but clinical
studies on the relationship between increased HDL-C
concentration and cardiovascular protection are not
convincing [8], [22]. HDL-C is at present used for
estimating cardiovascular risk and is not a therapeutic
target because the clinical studies are not convincing,
even in high-risk patients with the LDL-C concentration
meeting the therapeutic target. An HDL-C concentration
of >40 mg/dL in males and >50 mg/dL in women only
indicates a lower level of risk.

Limitation

This observational study with cross-sectional
approach cannot prove a causal relationship between
HDL-C concentration and HRQoL. Data collected
through interview of study participants were subjected
to recall bias, particularly in questions related to past
events.

Conclusions and Recommendation

This study demonstrated that HDL-C
concentrations were significantly a risk factor of HRQoL
in women aged 50-70-years. The effect of lipid profile
on health status needs to be considered and further
verified in women aged 50-70 years. As a follow-up
to this study, there is a need for conducting a study
with a better design, such as a cohort study, that can
determine a cause-and-effect relationship between
HDL-C concentration and quality of life in women
aged 50-70 years.
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