
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Lee et al. BMC Primary Care          (2024) 25:157 
https://doi.org/10.1186/s12875-024-02404-6

BMC Primary Care

†Jung Ah Lee and Young Sik Kim contributed equally as lead authors 
and supervised the work.

*Correspondence:
Jung Ah Lee
ljunga00@naver.com

Young Sik Kim
youngkim@amc.seoul.kr
1Department of Family Medicine, Asan Medical Center, University of Ulsan 
College of Medicine, 88 Olympic-Ro 43-Gil, Songpa-gu, Seoul  
05505, South Korea
2Department of Family Medicine, Korea University Ansan Hospital, Korea 
University College of Medicine, Asan, Gyeonggi-do, South Korea

Abstract
Background High blood pressure variability (BPV) increases the risk of cardiovascular disease and may be better 
prognostic factor than blood pressure. Depressive mood is a common symptom among patients visiting primary care. 
This study aimed to investigate the association between depressive mood and high BPV among Korean primary care 
patients.

Methods The Family Cohort Study in Primary Care (FACTS), conducted from April 2009 to November 2017, utilized a 
prospective cohort of Korean primary care patients, with a median follow-up period of 7.25 years. Depressive mood 
was assessed as a score of 21 points or more on the Korean-type Center for Epidemiologic Studies Depression scale. 
BP was measured at the initial visit and first and second follow-up visit. Visit-to visit SBP variability was analyzed using 
four metrics: intra-individual standard deviation, coefficient of variation, variation independent of mean, and average 
real variability. Logistic regression analysis was used to estimate the association of high BPV with depressive mood 
and other variables.

Results Among 371 participants, 43 (11.6%) had depressive mood based on depression scores. Older age (odds 
ratio [OR]: 1.04, 95% confidence interval [CI]: 1.01–1.07) were associated with high SBP variability regardless of taking 
antihypertensive medication. Among participants taking antihypertensive medication, those with depressive mood 
had twice the risk of high SBP variability compared with those who did not (OR: 2.95, 95% CI: 1.06–8.20).

Conclusions Depressive mood was associated with high visit-to-visit SBP variability in primary care patients taking 
antihypertensive medication, potentially indicating increased cardiovascular risk. Primary care physicians should 
therefore closely monitor BPV in patients with depressive symptoms and provide appropriate interventions.
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Introduction
Major depression is a prevalent condition that is fre-
quently characterized by a chronic-recurrent course [1]. 
It affects approximately 2–4% of the general population 
and 10% of primary care patients [2]. Major depressive 
disorder stands as a leading cause of global disease bur-
den [1, 3], with depressive symptoms being associated 
with major chronic and cardiovascular diseases [4–6].

Blood pressure variability (BPV) pertains to the fluc-
tuations in blood pressure (BP) occurring within a speci-
fied timeframe, such as minutes, over a period of 24  h, 
or longer. This phenomenon is thought to result from 
intricate interactions involving extrinsic behavioral fac-
tors and intrinsic cardiovascular regulatory mechanisms 
[7]. Recent research indicates that BPV is independently 
associated with cardiovascular events and target organ 
damage [8, 9]. The 24-hour ambulatory BP monitoring 
method is commonly used to evaluate short-term BPV 
[10, 11], whereas long-term BPV is typically evaluated 
based on BP measurements obtained during periodic 
visits to clinics, commonly conducted monthly or yearly 
[11].

Previous studies have suggested that high BPV is 
associated with an elevated incidence of cardiovas-
cular events [12], heightened cardiovascular risk, and 
increased mortality [13]. Although a definitive threshold 
for BPV elevating this risk remains undetermined, studies 
utilizing quartiles of standard deviation (SD) of BPV [13] 
and those based on the median value of SD of BPV [12] 
have consistently indicated that higher values are asso-
ciated with an augmented risk of cardiovascular events. 
Additionally, another study has revealed that heightened 
BPV is associated with poor outcomes in cerebrovascu-
lar diseases [14]. This particularly study highlighted that 
elevated BPV, measured by the average absolute real vari-
ability (ARV) of BPV, serves as a predictive factor for 
poor short-term outcomes in patients with minor isch-
emic stroke.

The relationship between BPV and emotional status, 
particularly regarding depressive symptoms or anxiety, 
has been consistently observed in the literature [15–18]; 
however, few studies evaluated BPV as a factor. In the 
context of elderly-onset depression, evidence suggests 
an impact on diurnal variations in BP and an associa-
tion with cerebral infarction [16]. Furthermore, a study 
reported a significant association between late-onset 
depression and higher systolic BPV [17]. Despite the 
established correlation between depression and BPV, 
there is a paucity of research on the association between 
long-term visit-to-visit BPV and depression [15]. There-
fore, this study aimed to evaluate the influence of 
depressive mood on long-term visit-to-visit BPV among 
primary care patients in Korea.

Methods
Study participants
The Family Cohort Study in Primary Care (FACTS) was 
established to evaluate the effects of the familial environ-
ment on the health of primary care patients. The study 
cohort comprised couples and included married, cohabi-
tating, separated, and divorced individuals. Both part-
ners of the couples were recruited among individuals 
aged between 40 and 75 years who sought primary care 
physicians for periodic health checkups or treatment of 
chronic diseases such as hypertension, diabetes, and dys-
lipidemia. Follow-up began at the first visit to the Depart-
ment of Family Medicine at one of 22 university hospitals 
nationwide from April 2009 to June 2011. The final date 
of follow-up was November 2017. The median follow-up 
period was 7.25 years. All participants provided written 
informed consent, and the survey received approval from 
the Institutional Review Board of Asan Medical Center 
(2016 − 1183).

Demographic characteristics of study participants
Demographic characteristics were prospectively col-
lected by interviewers or primary care physicians using 
questions regarding education status, monthly income, 
and medical history, including hypertension, diabe-
tes, and hyperlipidemia. Educational level was catego-
rized into three groups: < 12 years, 12 years, and > 12 
years. Monthly income was evaluated by total household 
income using a single question and stratified into four 
categories: < 2.00  million Won ($1715), 2.00–3.99  mil-
lion Won ($1715–3430), 4.00–5.99 million Won ($3430–
5145), and ≥ 6.00 million Won ($5145).

The presence of hypertension, diabetes, or dyslipidemia 
was determined from the medical records of the study 
participants, identifying instances when the participants 
were reported to have any of these diseases and when 
they started taking antihypertensive medications, oral 
hypoglycemic agents, insulin, or lipid-lowering agents. 
Height and body weight were measured to the nearest 
0.1  cm and 0.1  kg by trained interviewers. Body mass 
index (BMI) was calculated as (weight [kg])/(height [m])2 
and categorized into three groups: < 23.0  kg/m2, 23.0–
24.9  kg/m2, and ≥ 25.0  kg/m2. BP was measured from 
the left and right upper arm using a mercury manometer 
after a 10-minute resting period in a seated position [19]. 
These measurements were recorded as average BP for 
each visit.

Definition of depressive mood and high visit-to-visit BPV
Depressive mood was assessed using the Korean-type 
Center for Epidemiologic Studies Depression (CES-D) 
scale, with a score of 21 points or more indicating the 
presence of depressive mood [20]. BP was measured at 
the initial visit and first and second follow-up visits, with 
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follow-up intervals ranging between 6 and 24 months. 
Four metrics were used to assess the visit-to visit SBP 
variability: intra-individual SD, coefficient of variation 
(CV), variation independent of mean (VIM), and ARV 
as indices of visit-to visit SBP variability [21]. Among 
them, ARV was chosen for the primary analysis due to 
its comprehensive representation of visit-to-visit BPV. 
High visit-to-visit BPV was defined according to a previ-
ous study [14], noting elevated BPV as values higher than 
average ARV.

Statistical analysis
Variables were presented as numbers with percentages 
or means with standard deviations (SDs). To compare 
characteristics between participants with and without 
depressive mood, the chi-square test was performed for 
categorical variables and Student’s t-test was performed 
for continuous variables. Additionally, the compari-
son of four metrics for evaluating visit-to-visit BPV of 
SBP included intra-individual SD, CV, VIM, and ARV. 
High BPV was defined when an individual’s ARV val-
ues exceeded the average ARV value of all participants. 
Binary logistic regression analysis was performed to 
estimate odds ratios (ORs) and 95% confidence inter-
vals (CIs) for associations between high BPV and each 
variable, including depressive mood. Considering the 
potential influence of hypertension and hypertensive 
medication on BPV, the multivariable logistic analysis 
was conducted adjusting for these variables. Multivari-
able logistic regression analysis was performed to deter-
mine associations of high BPV with age, sex, BMI, and 
depressive mood. All analyses were performed using 
STATA version 18.0 (StataCorp, College Station, TX, 
USA) and SPSS ver. 21.0 (IBM Co., Armonk, NY, USA). 
A two-tailed P-value of < 0.05 was considered statistically 
significant.

Results
Characteristics of the participants
A total of 1040 participants were initially enrolled; how-
ever, 88 were excluded due to a lack of initial BP measure-
ment. Among the remaining 952 participants, 485 were 
lost to first or second follow-up, 44 were excluded for not 
undergoing follow-up BP checks, and 52 were excluded 
due to missing CES-D scores or medical history (Fig. 1). 
Among the remaining 371 participants, 43 (11.6%) had 
depressive mood according to their CES-D scores. The 
baseline characteristics of these participants are shown in 
Table 1. The overall mean age was 60.08 ± 8.06 years, with 
no significant difference between participants with and 
without depressive mood (58.98 ± 7.61 vs. 60.22 ± 8.12 
years, P = 0.343). A higher proportion of women than 
men had depressive mood (16.1% vs. 7.0%, P = 0.009), and 
more than half of the participants (55.8%) were taking 

antihypertensive medication; 19.4% were taking an oral 
hypoglycemic agent or insulin, and 41.2% were taking 
lipid-lowering agents. There were no significant differ-
ences in the histories of medications for hypertension, 
diabetes, and dyslipidemia between participants with and 
without depressive mood.

Comparison of blood pressure variability according to 
depressive mood
In Table  2, we analyzed the average values of indices 
representing systolic BPV according to the presence or 
absence of depressive mood. The values for the intra-
individual SD were as follows: total, 10.29 (5.57); no 
depressive mood, 9.67 (5.66); depressive mood present, 
10.16 (4.89). CV exhibited the following values: total, 7.80 
(4.00); no depressive mood, 7.76 (4.92); depressive mood 
present, 8.18 (3.81). Additionally, VIM values were: total, 
8.99 (5.52); no depressive mood, 8.94 (5.65); depressive 
mood present, 9.43 (4.39). Lastly, ARV was recorded as 
follows: total, 10.89 (7.91); no depressive mood, 10.81 
(8.02); depressive mood present, 11.48 (7.11). Consider-
ing a mean ARV of 10.89 (7.91) across the entire cohort, 
high visit-to-visit BPV was defined as an ARV exceeding 
10.

Logistic regression analysis of associations of high visit-to-
visit BPV with participant characteristics and depressive 
mood
Table 3 presents the individual ORs for factors associated 
with high visit-to visit BPV. We estimated univariate ORs 
for age, sex, BMI, education, income, use of antihyper-
tensive medication, and depressive mood. Factors asso-
ciated with high visit-to-visit blood pressure variability 
(BPV) include age of 70 years or older (OR: 4.43, 95% 
CI: 1.63–12.04, P = 0.004), an education lower than high 
school level (OR: 1.82, 95% CI: 1.00–3.30, P = 0.049), and 
use of antihypertensive medication (OR: 1.55, 95% CI: 
1.02–2.35, P = 0.040).

In the multivariable analysis, the entire cohort was 
stratified into two groups: those prescribed antihyperten-
sive medication and those who were not (Table  4). The 
influence of each factor on high visit-to-visit BPV was 
then evaluated. Significant associations were observed 
when stratified by age 70 years or older (OR 7.32, 95% 
CI: 2.40–21.83). Additionally, associations were found in 
the non-antihypertensive medication groups (OR 11.63, 
95% CI: 1.73–78.23) and antihypertensive medication 
groups (OR: 9.80, 95% CI: 0.76–125.89). Furthermore, 
when monthly income was less than 2  million won, the 
association was observed in the antihypertensive medi-
cation groups (OR: 3.10, 95% CI: 1.09–8.82), as well as 
when exhibiting depressive symptoms in the antihyper-
tensive medication groups (OR: 2.95, 95% CI: 1.06–8.20). 
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Fig. 1  Flowchart of study participants
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Conversely, depressive mood was not associated with the 
absence of antihypertensive medication use.

Discussion
In this study, we observed a three-fold higher OR for 
high visit-to-visit BPV in patients taking antihypertensive 
medication when they had depressive mood. Addition-
ally, we identified older age as a factor associated with 
high SBP variability. These findings suggest the impor-
tance of monitoring BPV in patients visiting primary 
care, particularly those showing symptoms of depressive 
mood or those with older age, especially among individu-
als taking antihypertensive medication.

A previous study demonstrated that elevated visit-
to-visit BPV increases the risk of cardiovascular disease 
and is a significant predictor of cardiovascular outcomes 
[22]. Higher systolic BPV was associated with a higher 
incidence of cardiovascular events and mortality [23]. 
Additionally, another study indicated that the multi-
variable-adjusted HRs and 95% CIs for the quartiles of 
the SD of systolic BPV, compared with the first quartile, 

were incrementally higher for quartiles 2 through 4, 
demonstrating a progressive increase in risk [13]. Thus, 
monitoring BPV is crucial for assessing the risk of cardio-
vascular disease among patients visiting primary care.

Several studies have reported autonomic dysfunction 
in individuals with depression [24–26], characterized by 
elevated plasma or urinary levels of catecholamine com-
pared with controls [24]. Additionally, individuals with 
depression may exhibit heightened heart rate responses 
to physical or psychological stressors, even in the absence 
of other medical conditions [24, 26]. Building upon 
these findings, the present study suggests that depressive 
mood can impact BPV, potentially due to autonomic dys-
function in patients with depressive mood. In line with 
our research, a recent study indicated an association 
between depression and diastolic BPV [27]. However, 
it’s important to note that the individuals in this study 
were derived from the Alzheimer’s Disease Neuroimag-
ing Initiative database. Similar to our findings, another 
study demonstrated elevated systolic BPV among ado-
lescents with major depression [28], attributing it to an 

Table 1 Baseline characteristics of study participants
Characteristics Total (n = 371) Participants without depressive mood (n = 328) Participants with depressive mood

(n = 43)
P-value

N (%) or mean (SD)
Age (years)
 Mean (SD) 60.08 (8.06) 60.22 (8.12) 58.98 (7.61) 0.343
 < 50 34 (9.2) 31 (91.2) 3 (8.8) 0.503
 50–59 122 (32.9) 103 (84.4) 19 (15.6)
 60–69 178 (48.0) 161 (90.4) 17 (9.6)
 ≥ 70 37 (10.0) 33 (89.2) 4 (10.8)
Sex
 Men 185 (49.9) 172 (93.0) 13 (7.0) 0.009
 Women 186 (50.1) 156 (83.9) 30 (16.1)
BMI (kg/m2)
 Mean (SD) 25.05 (3.19) 25.14 (3.25) 24.33 (2.68) 0.124
 < 23.0 83 (22.4) 72 (86.7) 11 (13.3) 0.139
 23.0–24.9 101 (27.2) 85 (84.2) 16 (15.8)
 ≥ 25.0 171 (46.1) 157 (91.8) 14 (8.2)
Education (years)
 > 12 183 (49.3) 166 (90.7) 17 (9.3) 0.328
 12 108 (29.1) 94 (87.0) 14 (13.0)
 < 12 78 (21.0) 66 (84.6) 12 (15.4)
Unknown 2 (0.5)
Monthly income (10,000 Won/month)
 ≥ 600 114 (30.7) 106 (93.0) 8 (7.0) 0.152
 400–599 78 (21.0) 67 (85.9) 11 (14.1)
 200–399 113 (30.5) 100 (88.5) 13 (11.5)
 < 200 54 (14.6) 44 (81.5) 10 (18.5)
 Unknown 12 (3.2)
Medication
 Hypertension 207 (55.8) 184 (88.9) 23 (11.3) 0.747
 Diabetes mellitus 72 (19.4) 67 (93.1) 5 (6.9) 0.219
 Hyperlipidemia 153 (41.2) 139 (90.8) 14 (9.2) 0.251
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overactivity of the cardiovascular sympathetic nervous 
system. Furthermore, our results align with the findings 
from a separate study indicating an association between 
increased systolic BPV and the prevalence of late-onset 
depression [17].

Our findings revealed that older age was associated 
with high SBP variability, aligning with prior research 
that has consistently reported an association between 

BPV and advanced age [29–32]. This association could be 
attributed to the impact of increased arterial stiffness in 
older age, leading to alterations in the arterial vessel wall 
and subsequently contributing to increased BPV [11]. 
Notably, our study population comprised primary care 
patients with and without hypertension. Interestingly, we 
observed that participants taking antihypertensive medi-
cation were more likely to exhibit SBP variability than 
those who were not.

The impact of antihypertensive medication on BPV 
can vary based on the specific class of medication [33]. 
A meta-analysis has suggested that calcium channel 
blockers may decrease long-term BPV, while angioten-
sin receptor blockers, ACE inhibitors, and beta-blockers 
could be associated with an increase in BPV [34]. In our 
study, we categorized patients into two groups accord-
ing to the use of antihypertensive medication, with-
out specifying the type of medication. Therefore, future 
investigations may be warranted to consider the effects of 
specific classes of antihypertensive medication on BPV. 

Table 2 Comparison of systolic blood pressure variability 
according to depressive mood
Characteristics Total Participants 

without 
depressive 
mood

Participants 
with depres-
sive mood

P-
val-
ue

(n = 371) (n = 328) (n = 43)
Mean (SD)

Total 
Participants
Baseline SBP 126.18 

(13.20)
126.49 
(13.02)

123.77 
(14.44)

0.203

Baseline DBP 77.46 (10.06) 77.43(10.05) 77.65 (10.25) 0.894
Intra-individ-
ual standard 
deviation

10.29 (5.57) 9.67 (5.66) 10.16 (4.89) 0.585

Coefficient of 
variation

7.80(4.0) 7.76(4.92) 8.18(3.81) 0.586

Variation indepen-
dent of mean

8.99(5.52) 8.94(5.65) 9.43(4.39) 0.585

Average real 
variability

10.89(7.91) 10.81(8.02) 11.48(7.11) 0.604

Participants 
without hyper-
tension (N = 164)
Baseline SBP 121.79 

(11.93)
122.10(11.65) 119.55(13.91) 0.373

Baseline DBP 74.79 (8.52) 75.12 (8.39) 73.45 (9.24) 0.19
Intra-individ-
ual standard 
deviation

8.63 (4.95) 8.58 (4.93) 8.94 (5.19) 0.763

Coefficient of 
variation

6.99 (3.76) 6.94 (3.74) 7.28 (4.02) 0.81

Variation indepen-
dent of mean

8.05 (4.34) 8.00 (4.32) 8.38 (4.63) 0.712

Average real 
variability

10.15 (8.29) 10.09 (8.27) 10.52 (8.65) 0.832

Participants with 
hypertension
Baseline SBP 129.00(12.63) 129.33(12.40) 126.40(14.42) 0.294
Baseline DBP 79.19(10.21) 79.02(10.26) 80.59(9.91) 0.489
Intra-individ-
ual standard 
deviation

10.59(5.88) 10.51(6.04) 11.22(4.46) 0.588

Coefficient of 
variation

8.45(5.41) 8.39(5.61) 8.96(3.52) 0.632

Variation indepen-
dent of mean

9.74(6.21) 9.67(6.43) 10.33(4.06) 0.631

Average real 
variability

11.48(7.57) 11.38(7.80) 12.32(5.51) 0.575

Table 3 Comparison of characteristics according high systolic 
BPV based on ARV of systolic blood pressure

High BPV Univariate OR
 (95% CI)

P-
val-
ue

N(%)
No Yes

Age (years)
 < 50 24(70.59) 10(29.41) 1(Reference)
 50–59 66(54.10) 56(45.90) 2.04(0.90–4.62) 0.089
 60–69 108(60.67) 70(39.33) 1.56(0.70–3.45) 0.277
 ≥ 70 13(35.14) 24(64.86) 4.43(1.63–12.04) 0.004
Sex
 Men 103(55.68) 82(44.32) 1(Reference)
 Women 108(58.06) 78(41.94) 0.91(0.60–1.37) 0.642
BMI (kg/m2)
 < 23.0 49(59.04) 34(40.96) 1(Reference)
 23.0–24.9 61(60.40) 40(39.60) 0.95(0.52–1.71) 0.852
 ≥ 25.0 91(53.22) 80(46.78)) 1.27(0.75–2.15) 0.382
Education (years)
 > 12 44(67.69) 21(32.31) 1(Reference)
 12 67(55.37) 54(44.63) 1.69(0.90–3.18) 0.104
 < 12 98(53.55) 85(46.45) 1.82(1.00-3.30) 0.049
Income (10,000 
won/month)
 ≥ 600 32(59.26) 22(40.74) 1(Reference)
 400–599 76(67.26) 37(32.74) 0.71(0.36–1.38) 0.313
 200–399 40(51.28) 38(48.72) 1.38(0.69–2.79) 0.366
 < 200 55(48.25) 59(51.75) 1.56(0.81–3.01) 0.183
Antihypertensive 
medication
 No 103(62.80) 61(37.20) 1(Reference)
 Yes 108(52.17) 99(47.83) 1.55(1.02–2.35) 0.040
Depressive mood
 No 190(57.93) 138(42.07) 1(Reference)
 Yes 21(48.84) 22(51.16) 1.44(0.76–2.73) 0.260
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Furthermore, SBP variability has been linked to mortal-
ity [30, 35, 36] and cardiovascular diseases [35, 37, 38]. 
Therefore, SBP variability may serve as a valuable indi-
cator of variations in morbidity and mortality compared 
with DBP variability.

This study has several limitations. First, BP was solely 
measured during clinic visits, without incorporating 
at-home BP measurements or daily BPV. Second, the 
assessment of depressive mood was conducted only 
once, at study recruitment, precluding the evaluation of 
mood changes over time and potential associations with 
changes in BPV during follow-up visits. The lack of data 
on evolving mood status limits the ability to establish a 
temporal relationship between mood fluctuations and 
BPV. Additionally, there is a potential for selection bias, 
given that only 40% of initial participants attended fol-
low-up visits. This could be influenced by factors such as 
strong doctor–patient relationships and high adherence 
among those who attended follow-up appointments. 
However, it’s important to note that this may not affect 
the association between depressive mood and BPV, given 
that BPV may not be directly associated with patient 
adherence. Finally, despite adjusting for several potential 
confounding factors such as age, sex, BMI, and socioeco-
nomic status, the presence of unmeasured residual con-
founding factors cannot be ruled out. Furthermore, the 
inclusion of patients with chronic diseases such as diabe-
tes [39, 40] in the study population may introduce addi-
tional factors that may have affected their BPV.

Despite these limitations, our study is meaningful 
because it examined BPV among primary care patients, 
utilizing a standardized questionnaire (CES-D scale) to 
assess depressive mood [20]. The findings of our study 
underscore the importance of closely monitoring BPV 
in patients with depressive mood, older age, and those 
prescribed antihypertensive medication. Notably, for pri-
mary care clinics treating patients with depressive mood, 
vigilant monitoring of visit-to-visit SBP may be crucial 
for optimizing patient outcomes. Additionally, although 
our study helps elucidate the association between depres-
sive mood and BPV, we could not evaluate whether the 
improvement of depressive mood could decrease BPV 
in primary care patients. Further study is warranted to 
explore this association in a larger number of partici-
pants with extended follow-ups to offer greater insights.

Conclusion
Based on our findings, the close monitoring of BPV in 
patients with depression among patients taking antihy-
pertensive medication is crucial for optimizing treatment 
outcomes. As symptoms of depression are commonly 
encountered in clinical practice, our study highlights 
the necessity for a comprehensive approach to manage 
not only depression but to monitor BPV in these patient 
populations.

Abbreviations
BMI  Body mass index
BP  Blood pressure

Table 4 Multivariate logistic regression analysis of factors associated with high SBP variability
Total Without HTN medication With HTN medication
OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Age (years)
1.04 (1.01–1.07) 0.006 1.03 (0.99–1.08) 0.123 1.05 (1.00-1.11) 0.032

Sex
 Men 1(Reference) 1(Reference) 1(Reference)
 Women 1.17(0.72–1.91) 0.522 0.80(0.36–1.74) 0.567 1.50(0.77–2.93) 0.237
BMI (kg/m2)
 < 23.0 1(Reference) 1(Reference) 1(Reference)
 23.0–24.9 1.04(0.55–1.97) 0.897 1.75(0.72–4.28) 0.218 0.61(0.22–1.65) 0.329
 ≥ 25.0 1.57(0.87–2.84) 0.133 1.05(0.41–2.68) 0.925 1.45(0.60–3.52) 0.409
Education (years)
 > 12 1(Reference) 1(Reference) 1(Reference)
 12 1.47(0.71–3.03) 0.302 1.08(0.31–3.75) 0.899 1.58(0.60–4.17) 0.356
 < 12 1.77(0.85–3.69) 0.125 1.37(0.40–4.63) 0.614 1.87(0.70–5.04) 0.214
Income (10,000 won/month)
 ≥ 600 1(Reference) 1(Reference) 1(Reference)
 400–599 0.66(0.31–1.42) 0.289 0.24(0.06–0.96) 0.044 1.18(0.45–3.12) 0.731
 200–399 1.29(0.57–2.91) 0.540 0.90(0.22–3.75) 0.889 1.73(0.60–4.98) 0.308
 < 200 1.82(0.82–4.03) 0.139 1.20(0.30–4.76) 0.798 3.10(1.09–8.82) 0.034
Depressive mood
 No 1(Reference) 1(Reference) 1(Reference)
 Yes 1.56(0.77–3.19) 0.220 0.71(0.22–2.32) 0.575 2.95(1.06–8.20) 0.038
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BPV  Blood pressure variability
CES-D  Center for Epidemiologic Studies Depression
CI  Confidence interval
DBP  Diastolic blood pressure
FACTS  Family Cohort Study in Primary Care
OR  Odds ratio
SBP  Systolic blood pressure
SD  Standard deviation
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