Section: Medicine

ISSN (0): 2347-3398; ISSN (P): 2277-7253

Effects of Bio-Psycho-Socio-Spiritual Factors on Biomarkers of
Cardiovascular Inflammation in Elderly Indonesian Muslim
Yusuf Alam Romadhona1, Bambang Purwantob2, Rochmad Romdonic3, Surotod4
1

Doctoral Student of Medical Science, Sebelas Maret University of Surakarta / Family Medicine and Public Health Department, Faculty of Medicine, Muhammadiyah
University of Surakarta, 2Internal Medicine Department, Faculty of Medicine, Sebelas Maret University of Surakarta, 3Cardiology Department, Faculty of Medicine,
Airlangga University, 4Neurology Department, Faculty of Medicine, Sebelas Maret University of Surakarta.

Background: The evaluation of bio-psycho-socio-spiritual factors on cardiovascular inflammatory biomarkers has not been widely studied in
Indonesia. Accumulated evidence that biological, psychosocial and spiritual factors were related to the incidence, severity and cure of
cardiovascular disease through psycho-neuro-immunological pathways. Objective: This study was conducted to analyze the effect of biopsycho-socio-spiritual factors on cardiovascular risk and inflammatory biomarkers. Subjects and Methods: A total of 121 subjects
voluntarily participated in the study, were recruited using the cluster random sampling method from Posyandu (Indonesian health service).
Each subject was examined for ELISA blood examination of the high sensitive C-reactive protein, transforming growth factor-, intracellular
adhesion molecule-1 and interferon-. The subjects filled out the depression anxiety stress scale-42 questionnaire for stress, anxiety and
depression; WHOQOL BREF for quality of life and the solemnity questionnaires for the solemnity in Islamic prayer measurement. The
assessment for cardiovascular risk using the Jakarta score method. Results: The biophysical factors which influence inflammatory biomarker
include blood pressure on ICAM-1 and hs-CRP, body mass index on TGF-, and fasting blood glucose on hs-CRP. The influence of
psychosocial factors include educational degree on ICAM-1 and hs-CRP, marital status on cardiovascular risk and depression on blood
pressure. The solemnity in Islamic prayer is a spiritual coping that have effect on improving the quality of life. Conclusion: The biophysical
factors having influence on inflammatory biomarker are blood pressure, body mass index and fasting blood glucose. The contribution from
psycho-socio-spiritual factors include educational degree, marital status and depression.
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Introduction
According to the World Health Organization (WHO),
cardiovascular disease is one of the global causes of death,
with a 31% rate across the world today.[1] In 2018, its risk
factors in Indonesia were 34% for hypertension and the
prevalence of impaired lipid profile and 1.5% for heart
diseases. Meanwhile adherence to its anti-hypertensive
medication was 54.4%, 12 % checked their blood pressure
regularly, 10.9% were prevalent to stroke, 39.4% were in
control of their body parts, and the prevalence of chronic
kidney failure 0.38%.[2] From the point of view of health
costs, cardiovascular diseases in the category of
catastrophic diseases have accounted for 21.07% of the total
health budget in Indonesia. The cost of an invasive action
for cardiovascular disease is borne by the contributions of
3,717 healthy participants.[3-5] Efforts have been made to
anticipate the development of cardiovascular disease,
through risk screening. The Jakarta cardiovascular score is a
risk screening tool developed after 13 years of cohort
research and was first published by Kusmana.[6] It is
currently used by the Ministry of Health in Indonesia to

screen cardiovascular disease.[7] Some publications use this
tool for their studies.[8-12] In a cross-sectional study of 107
respondents with workers backgrounds, it was found that
the Framingham score correlated strongly with the Jakarta
cardiovascular scores using a coefficient of 0.592 and p =
0.000.[13]
Cardiovascular disease, which includes coronary heart and
cerebrovascular diseases has a common basic mechanism,
namely atherosclerosis. It is a disorder of lipid accumulation
in the arterial wall and chronic inflammatory disease.[14,15]
Long-term systemic inflammatory conditions have been
shown to increase the risk of cardiovascular disease. [16]
Inflammation previously proceeded by lipid accumulation,
are both related to the innate and adaptive immune system's
contribution to initiating and exacerbating the progression
of atherosclerosis.[17] High sensitive C-reactive protein (hsCRP) is the first inflammatory biomarker often used as a
predictor of future cardiovascular events or changes in
blood vessel structure. Its main role in atherosclerotic
lesions is to trigger endothelial dysfunction.[16-24] The level
of hs-CRP reflects the systemic inflammatory state, while
the intracellular adhesion molecule-1 [ICAM-1] is the
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manifestation of endothelial dysfunction.[25-27] Nuclear
transcription factors in various leukocyte cells and this
affects the production of various cytokines such as
interleukin [IL] 1, IL4, IL6, tumor necrosis factor- [TNF], interferon- [IFN-] and transforming growth factor-
[TGF-] which works on various molecular targets to form
and worsen atherosclerotic plaque conditions.[28,29]
Interferon- and TGF- are used to measure the
performance of the adaptive immune system.[30] It increases
the number of TGF- receptors, ie endoglin, reduces
atherosclerotic lesions by inhibiting the proliferation and
migration of smooth muscle cells with an impact on plaque
stabilization in experimental animal models, to ensure it
achieves the TGF- its serves as an anti-atherogenic.[31-33]
Nevertheless, serum TGF- levels above 200 ng/mL, is
used to differentiate between normal individuals and those
with coronary heart diseases.[34] TGF- in levels of 300
ng/mL increases adhesion and migration by depending on
the endothelial anchoring, though it is inhibitory when in
concentrations of 1 ng/ml.[35] IL-6 is used as a general index
of the degree of chronic inflammation, while TGF- is
commonly used to measure the degree of fibrosis and
calcification in the micro-region of the heart and blood
vessels.[36,37] Interferon- is a pro-inflammatory cytokine
produced by T cells, and expressed in high levels of
atherosclerotic lesions, by contributing to the formation and
release of free radical oxygen which further increases the
expression
of
adhesion
molecules
and
tissue
destruction.[38-41] Interferon- is positively correlated with
the triglyceride levels were r = 0.560, p  0.05.40 The
involvement of adaptive immunity through the activation of
T cells, suddenly changes to coronary instability, thereby,
[41]
making interferonPsychosocial factors such as maladaptive coping strategies
or anxiety conditions, post-traumatic stress disorder [PTSD]
and depression, increases the risk of future cardiovascular
diseases.[42-47] Mechanisms that mediate psychosocial
factors with cardiovascular risk which are commonly
proposed include low-level systemic inflammation from
various biomarkers previously mentioned, autonomic
nervous system disorders related to stress and abnormal
hypothalamic pituitary adrenal axis pathways, with negative
impact on the occurrence of endothelial dysfunction.48
Exposure to acute stressors temporarily triggers the first
wave reaction such as the activation of sympathetic nervous
system which results in the release of adrenaline and
noradrenaline catecholamines from the adrenal medulla.
The second wave of stress response is the activation of the
hypothalamic - pituitary - adrenal axis [HPA axis] followed
by a slow increase in circulating cytokines such as IL-6 and
IL-1.[49] Initially, the glucocorticoids produced via the HPA
axis pathway suppressed inflammation, but with prolonged
stress, it decreased in sensitivity during and continued to
produce cytokines.[50] IL-6 and hs-CRP are increased
biomarkers associated with psychosocial stressors

especially financial problems through psychological wellbeing, interpersonal distress, and stress adaptation.[51,52]
Stress reactions activate key inflammatory pathways in
peripheral white blood cells and nuclear factor - B [NF B] resulting in a marked increase in pro-inflammatory
cytokines such as IL-6 and hs-CRP.[53]
Factors of Islamic spirituality such as the solemnity
[khusyuk] prayer [salat], has never been explored regarding
the level of cardiovascular inflammatory biomarkers.
Khusyuk is a unique Islamic spiritual factor, which consists
of four constructs namely: 1) change of consciousness such
as how much someone involves their consciousness during
prayers, the level of qualitative consciousness, and the
success of induction consciousness change associated with
the intention [niyat]. Furthermore, enables factors that
change of qualitative consciousness triggered by
understanding the meaning of chanting and prayer
movements, and due to life problems by complaining to
God. Another sub construct in change of consciousness is
the level of mind wandering control, 2) attachment to God
such as how much a person feels calm and dependent when
praying, 3) the spiritual atmosphere previously created
during and after prayer, which includes spiritual maturity
and conditioning 4) immediate relaxation during
prayer.[54,55]
Until now, there has been no comprehensive research that
examined these bio-psycho-socio-spiritual factors in
relation to cardiovascular inflammatory biomarkers.
Therefore, a good understanding of the relationship has the
ability to provide a more effective and holistic approach to
prevention, treatment and rehabilitation in cardiovascular
disease management.
This research is intended to explore the influence of
biological,
psychosocial
and
Islamic
spiritual
(solemnity/khusyuk)
factors
on
cardiovascular
inflammatory biomarkers which include hs-CRP, TGF-,
ICAM-1 and interferon-. Secondly, it examines the
correlation between Jakarta cardiovascular scores and the
inflammatory biomarkers.

subjects and Methods
Study participants
Research subjects were elderly members of the Indonesian
health service (Posyandu) in a working area of Kartasura
Sukoharjo, Central Java, Indonesia. We first enrolled 121
subjects who did not suffer any clinical related disease
between November 2018 and January 2019. The enrolment
was using cluster random sampling technique.
Measurement
The depression, anxiety, and stress level of each participant
were measured using the DASS 42 questionnaire. While the
WHOQOLBREF questionnaire was used to measure the
quality of life, with a solemn questionnaire used to measure
the level of solemnity [khusyuk] in Islamic prayer. The
solemnity questionnaire was tested for the theoretical
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validity through a review of psychology and religion
experts, and tested for reliability on 90 medical students
with Cronbach alpha 0.945.
Cardiovascular risk was determined by the Jakarta Score,
while the inflammation biomarker was examined by
measuring the serum levels of each biomarker using the
ELISA method. The hs-CRP ELISA examination was using
commercial reagents by Calbiotech, Inc., USA, and ICAM1, TGF-, and Interferon- by Wuhan Fine Biotech Co.
China. The laboratory examination procedures are under the
guidelines provided by the company.
Furthermore, the venous blood sampling from participants
was carried out from 06.30 am until 08.30 am, after the
participants had finished fasting for 10-12 hours. Blood
were drawn from participants in a seated position through
the anterior cubital vein by using a 3 cc syringe and stored
in a non-heparinized tube before being taken to the
laboratory. The samples were centrifuged at 3000 RPM for
10 minutes to separate the serum elements. Further,
inflammatory biomarkers was examined by ELISA in the
Laboratory of Molecular Biology, Faculty of Pharmacy,
Muhammadiyah University of Surakarta.
Statistics
The independent variable with categorical scale, include
age, occupation, gender, education, revenue, marital status,
body mass index, blood pressure, fasting blood glucose,
physical activity, TGF-, ICAM-1, stress, depression,
anxiety, quality of life, level of solemnity in Islamic prayer,
and cardiovascular risk. The dependent variable in this
study are inflammatory biomarker include hs-CRP, TGF-,
ICAM-1 and interferon- all in continuous scale, and data
distribution are non-parametric. We used Mann Whitney to
test mean different these variable for every attribute of

independent variable.
In testing for the factors that have influence on
biopsychosocial indicators, the data distribution are normal
in variables like level of solemnity, quality of life,
cardiovascular risk and body mass index. The other
variables like systolic blood pressure, diastolic blood
pressure, fasting glucose level, stress, depression, anxiety
and revenue have non-parametric data distribution. When
testing mean different for normal distribution data, we apply
independent t test, and the others using Mann Whitney.
In testing the correlation between cardiovascular risk and
inflammatory biomarker, all variables in continuous scale
and the data distribution in non-parametric, we apply
Spearman correlation test.

Results
In general, the characteristics of the subjects are presented
in table I The elderly Posyandu, in this study had similar
pattern and was dominated by women. Although this
activity is solely made for the elderly, it turned out that the
active ones were those in their middle ages. Majority were
high school graduates, married, not working, had an income
above the regional minimum wage, normal body weight,
mild physical activity, with psychological status of subjects
in terms of anxiety, depression and stress, majorly
witnessed under normal circumstances. However,
cardiovascular risk, based on Jakarta's score, analyzed that
most respondents were in the moderate and high categories.
For hs-CRP inflammatory biomarkers, all participants were
categorized as being at low risk, while interferonstill within the normal range. In this study, although some
respondents higher levels of TGF-1, majority
were normal.

Table 1: Demographic characteristics of study subjects (n = 121)
No

Variable

Mean

SD

Min

Max

Attribute



%

1

Age

52.93

7.21

40

73

2

Occupation

-

-

-

-

3

Gender

-

-

-

-

4

Education

-

-

-

-

5

Revenue (Rupiah)

2,346,860

1,508,271

3,00,000

7,000,000

6

Marital status

-

-

-

-

7

24.81

3.85

14.88

36.64

95
26
46
75
15
106
97
24
70
51
108
13
68
53

79
21
38
62
12
88
80
20
58
42
89
11
56
44

121.61
79.50
106.94

18.31
11.63
34.17

90.00
50.00
61

190.00
110.00
315

10

Body mass index
(kg w/m2 h)
Blood pressure
Systole (mmHg)
Diastole (mmHg)
Fasting blood
glucose (mg/dL)
Physical activity

Pre-elderly
Elderly
Work
Does not work
Male
Female
 12 years
< 12 years
regional minimum wage
regional minimum wage
Married
Not married
 Normoweight
Overweight/obese

-

-

-

-

11
12

hs-CRP (mg/L)
TGF- (pg/mL)

0.021
51.380

0.010
102.79

0.00
0.000

0.05
412.00

Normotension
Borderline/hypertension
Normal
High
Moderate/heavy
Light
Normal
Higher

81
40
102
19
31
90
104
17

67
33
84
16
26
74
86
14

8

9
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13

ICAM-1 (ng/mL)

176.31

496.79

0.000

3089.99

14
15

IFN- (pg/mL)
Stress

0.605
6.372

2.263
5.485

0.000
0.000

16.76
20.00

16

Depression

3.124

3.671

0.000

13.00

17

Anxiety

4.694

4.399

0.000

28.00

18

Quality of life

404.36

53.45

306.25

593.75

19

Level of solemnity
in Islamic prayer
Cardiovascular risk

250.21

25.56

170

294

3.47

2.55

-2

12

20

Normal
Higher
Normal
Stress
Normal
Depression
Normal
Anxiety
 Median
 Median
 Median
 Median
Low
Moderate
High

107
14
106
15
107
14
90
31
60
61
60
61
41
49
31

88
12
88
12
88
12
74
26
50
50
50
50
34
40
26

Table 2: Differences in mean levels of inflammatory biomarkers from various categorical variables
Variable

Attribute

N

Mean
ICAM-1

SD

P

Education

 12 years
< 12 years
Normotension
Borderline/hypertension

97
24
82
39

336.536
847.755
408.90
644.02

0.042

 Normoweight

80

109.030
448.239
141.29
249.94
TGF-
46.50

104.65

0.051

Overweight/obese

41

99.62

Normotension
Borderline/hypertension
Normal
High
 Median
 Median

82
39
102
19
60
61

60.90
hs-CRP
0.019
0.023
0.020
0.025
0.018
0.023

Blood pressure

Body mass index

Blood pressure
Fasting blood glucose
Level of solemnity in Islamic
prayer

0.038

0.009
0.011
0.009
0.013
0.009
0.010

0.038
0.048
0.006

Table 3: Difference in mean bio-psycho-socio-spiritual indicators from various categorical variables
Variabel

Atribut

N

Mean
SD
Jakarta cardiovascular score

P

Marital status

Married
Not married

108
13

0.014

Depression

Normal
Depression

107
14

3.67
2.51
1.85
2.38
Systolic blood pressure (mmHg)
122.48
17.58
115.00
22.79
Quality of life
398.97
52.42
424.04
53.55
408.29
53.99
371.64
35.69
392.19
43.65
416.33
59.55
Level of solemnity in Islamic prayer
248.17
25.66
261.16
22.61
Revenue (Rupiah)
2,557,010
1,502,389
1,497,500
1,228,279
2,691,167
1,628,277
2,008,197
1,306,719

Age

Pre-elderly
Elderly
Married
Not married
 Median
 Median

95
26
108
13
60
61

Fasting blood glucose

Normal
High

102
19

Education

 12 years
< 12 years
 Median
 Median

97
24
60
61

Marital status
Level of solemnity in Islamic prayer

Khusyuk in Islamic prayer

0.037

0.034
0.019
0.016

0.041

0.000
0.016

Table 4: Correlation between Jakarta cardiovascular scores and levels of inflammatory biomarkers
Jakarta cardiovascular score

r
p

hs-CRP

TGF-

ICAM1

IFN-

0.038
0.681

-0.099
0.282

0.052
0.570

-0.125
0.173

In [Table 2], it was found that the mean ICAM-1 level was
statistically significant higher in subjects with low

education and hypertension. Subjects with higher mean
TGF- levels were found in the overweight/obese group,
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while higher mean hs-CRP levels were found in the groups
with high blood pressure, high glucose levels, and high
score of khusyuk. Mean interferon- levels were not found
statistically significant in all groups of categorical variables.
In [Table 3], it was found that married subjects had higher
Jakarta cardiovascular scores, and systolic blood pressure
tended to be lower in individuals with higher depressive
scores. The marital status (married), age (elderly) and high
solemn score had a better mean quality of life, and are
statistically significant. Individuals with higher blood
glucose levels had higher solemn scores, while those with
high income have lower rates of solitude. Highly educated
subjects have a higher average income.
In [Table 4], Jakarta's cardiovascular scores do not have a
statistical correlation with all inflammatory biomarkers
tested in this study.

Discussion
Inflammatory biomarkers
All subjects of the study had low hs-CRP levels (below 1
mg/L), although in Jakarta cardiovascular score calculations
two-thirds had moderate and high cardiovascular risk. From
the literature it is mentioned that, levels of hs-CRP are
categorized as low risk if the levels are 0 – 1 mg/L,
moderate risk 1 – 3 mg/L and high risk  3 mg/L. The
increase is due to non-specific processes when the levels are
 10 mg/L.[56-58] When this is compared with other studies,
such as blacks and whites in America in terms of BMI, hsCRP and ICAM-1, there is an upward trend in BMI
followed by increases in hs-CRP and ICAM-1.[59] In terms
of hs-CRP levels in the current study population, compared
with other studies.[24,59,60] All subjects, regardless of
cardiovascular risk, hs levels -CRP less than 1 mg/L,
however,
further
investigation is required
for
polymorphism. The implication of the classification of
cardiovascular risk based on hs-CRP levels needs to be
reviewed for the Javanese populations. Secondly, the
possibility, stress, depression and anxiety levels are mostly
normal - moderate subjects, therefore, there is not enough
dose as an allostatic burden to trigger an increase in hs-CRP
production. According to the literature, the level of hs-CRP
is the most consistent biomarker associated with stress
levels and other psycho-emotional disorders.[61-63]
In this study, ICAM-1 levels were influenced by education
level and blood pressure. Overweight/obese have a
tendency to increase TGF- levels, with the hs-CRP levels
affected by high blood pressure, high blood glucose levels
and high solitude [khusyuk]. In another study ICAM-1
levels were affected by stress and exercise with high
intensity.64 The ICAM-1 levels is reduced by administering
atorvastatin, which shows the role of lipid profiles in
modulating inflammation of the endothelial dysfunction
pathway.[65,66]
The effect of education on ICAM-1 levels is explained
through its relationship with income level. The short formal
education period affects the level of income, where the
short formal education period and average income is lower

than the longer education period. Short formal education
period makes ICAM-1 levels higher than longer ones,
which is interpreted as an education resulting in a "low"
self-efficacy in meeting the demands of life, thereby,
leading to higher stress level. This is achieved through the
psychoneuroimmunology explanation pathway, from the
hypothalamus-pituitary-adrenal axis [HPA axis] pathway
and the sympathetic nervous system. It leads to an increase
in inflammatory biomarkers, and further triggers endothelial
dysfunction, with one of the biomarkers as ICAM-1.
The absence of variables that affect interferon- in this
study, explains that the hs-CRP levels are still below one,
which is categorized as having a low alostatic load.
Therefore the degree of endothelial dysfunction is not yet
sufficient to generate an adaptive immune response. One of
the products of the adaptive immune response which
influences the pathogenesis of atherosclerosis is interferon.
The TGF- in this research is influenced by biological
factors and body mass index due to increasing levels of hsCRP through levels of IL-6 which triggers the liver to
produce further CRP.[67] In other studies, obese subjects
carried out high-intensity exercise which increased ICAM-1
levels.64 Clinical conditions that affect TGF- levels are
post-traumatic stress disorders [PTSD].[68] By looking at the
role of TGF- in post-destructive inflammatory remodeling,
hypertrophic cardiomyopathy, high levels of TGF- in
serum indicates an inflammatory "relief" process.[28,37] It can
be interpreted that, the subjects of this study have not
experienced "damage" that requires "damping" TGF-.
Biophysical Marker
Two biophysical markers in this study, which found a
significant mean difference, were Jakarta cardiovascular
scores and systolic blood pressure. Married subjects had
higher cardiovascular scores than unmarried. This condition
can be explained that in this study population there was a
tendency (although not statistically significant), married
subjects had higher in incomes, body mass index, blood
pressure systole or diastole and fasting blood glucose levels.
So these factors make their cardiovascular scores higher.
While psychosocial factors such as stress, depression and
anxiety are found to be higher in those who are not married.
It can be interpreted that, biophysical factors more
dominance on cardiovascular risk than psychosocial factors
in this population.
Subjects with higher depression scores had lower systolic
blood pressure than normal. This situation is consistent with
the theory that the blood pressure of people experiencing
depression has decreased.[69]
Psycho-socio-spiritual marker
Psycho-socio-spiritual
conditions
with
statistical
significance in this study are quality of life, level of
solemnity and income. The elderly, married and those with
high solemn scores, have a better quality of life than the
pre-elderly, not married, and those with low quality of life
respectively. Subjects with higher fasting blood glucose
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levels have higher solemnity scores than low score. Subjects
with lower income more solemn than higher. The subjects
with high solemnity scores have higher levels of hs-CRP,
higher blood glucose levels, lower income levels and a
better quality of life score. There is an impression that
solemnness is a state of "stress" but not to the point of
causing distress instead it tends to improve the quality of
life. In another words, solemnity as coping strategies that
has impact on improving quality of life. It means that
solemnity is easier to emerge when someone is in a state of
having problems. In previous qualitative study mentioned
that solemn more easily arise when someone has a problem.
Solemn prayer [salat khusyuk] is a media to complain to
Allah. The following are three expressions in a previous
study. The first subject phrase "... complains like a child
complains to God ... when there is no one ... no place to
complain...feels helpless". The second subject phrase "As
people confide ... we feel comfortable telling ... to God".
The third subject phrase "all surrendered [pasrah; Javanese
phrase] to Allah truly when it was only me and Allah with
the medium of prayer". Prayer [salat] is a method for
cognitive and emotional restructuring. As the following
fourth subject phrase. "When there is a problem, the heart is
chaotic ... restless ... be it a problem that causes anger or
one who drowns himself in sadness ... made prayer, the
heart becomes calm, then arises in the heart of gratitude,
because there is a place to complain, after that begin to see a
new perspective, no longer looking at our measurements,
but returning to God's measurements, why is this destined
so and so ... if I acted A, would the results be as expected ...
if I acted B, if the results were as expected ... if I didn't act,
were the results according to expectations ... all that
ruminate (“muteeer” Javanese phrase) keeps on thinking ...
basically, being able to analyze one by one.[70]
Jakarta cardiovascular scores and Inflammatory Biomarkers
There is no correlation between Jakarta cardiovascular
scores and all inflammatory biomarkers tested in this study,
because Jakarta cardiovascular score calculations do not
take into account lipid profile disorders. Cohort studies
were carried out using same factors with calculating LDL
and hsCRP factors (cutoff point 70 mg/dL and 2 mg/L for
LDL and hsCRP respectively) and was able to predict future
cardiovascular events with a better degree of difference in
cutoff point value of the two factors. [71,72] Studies that
compared the levels of inflammatory biomarkers [hsCRP],
Framingham cardiovascular risk scores with severity of
non-fatty liver disease show a consistent pattern.[73]

is a spiritual coping strategy created to overcome stress
capable of improving the quality of life.
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