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The Relationship between Anxiety, Depression and
24-hour Ambulatory Blood Pressure in Hotel Employees

Jun-Ho Bae", Jeong-Kyu Sakongz) Sang-Kyu Kim®
Department of Internal Medicine”, Department of Psychiatry”,
Department of Preventive Medicine”, Dongguk University College of Medicine

= Abstract =

Objectives: Anxiety and depression are known to be associated with hypertension, and blood pressure can
vary spontaneously throughout the day. The aim of this study was to evaluate anxiety, depression and
24-hour ambulatory blood pressure (24-h ambulatory BP) in employees at their worksite.

Methods: A total of 107 volunteers among 136 employees at a hotel in Gyeongju, Korea were enrolled in
this study between December 2009 and March 2010. The Beck Anxiety Inventory (BAI) and the Beck
Depression Inventory (BDI) were used to assess anxiety and depression, respectively. Blood pressure was
measured using a 24-h ambulatory BP monitoring system.

Results: No significant differences in either BAI or BDI scores were found when hypertensive individuals
were compared to normotensive individuals. The frequency of diastolic non-dipper was significantly higher in
individuals with depressive symptoms compared to those without (p<0.05). Depression was significantly
associated with diastolic non-dipper (OR: 6.85, 95% CI. 1.50-30.01).

Conclusions: The results of this study indicate that depression should be considered when deciding upon
blood pressure control regimens, and appropriate additive psychotherapy may be beneficial in the treatment of

hypertensive patients.

Key words: Ambulatory blood pressure, Non-dipper, Anxiety, Depression
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Table 1. General and clinical characteristics of the subjects”
Variable Total Male Female
(n=107) (n=84) (n=23)
Gender (male) 34 (785)
Age (years)
20 -29 25 (234) 11 (13.1) 14 (60.9)
30 -39 52 (486) 47 (56.0) 5 (21.7)
40 - 49 21 (196) 20 (233) 1 (43)
50 - 59 9 (84) 6 (71 3 (13.0)
Mean = SD 8+ 85 372+ 71 305+11.0
Marital status(yes) 69 (64.5) 63 (75.0) 6 (26.1)
Education
high school graduate or lower 15 (14.0) 11 (13.1) 4 (174)
College graduate 62 (58.0) 5l (60.7) 11 47.8)
University or higher 30 (28.0) 22 (26.2) 8 (34.8)
Smoking (current smoker) 39 (36.4) 39 (46.4) '
Alcohol use (ves) 9 (925) 79 (94.0) 20 (87.0)
Regular exercise (yes) 20 (187) 16 (19.0) 4 (17.4)
Self-assessed health
Fair 217 (25.2) 20 (238) 7 (304
Moderate 73 (68.2) 57 (679) 16 (69.6
Poor 7 (66 7 (83 -
Diagnosis of hypertension (yes) 13 (12.1) 11 (13.1) 2 (87
Type of work (full time) 36 (80.4) 70 (83.3) 16 (69.6
Work shift (day duty) 48 (44.9) 39 (46.4) 9 (39.1
Blood pressure, mean+SD, mmHg
Office SBP 128.2+15.1 131.4£13.0 1165164
Office DBP 76.3+11.4 78.1£10.8 69.7£11.2
24-h AMBP day SBP 132.6£12.3 135.0£115 123.8£11.3
24-h AMBP day DBP 851+ 99 86.8+ 9.2 8.8+ 99
24-h AMBP night SBP 1185%134 120.0£129 112.8+14.3
24-h AMBP night DBP 69.7+ 96 71.2%= 96 63.6+ 6.9
Day-night SBP change 146%11.0 15.2+10.3 12.2+135
Day-night DBP change 157+ 75 157+ 73 16.0+ 86
BAI score, mean + SD 6.6+ 6.2 70+ 6.6 51+ 41
BDI score, mean + SD 58+ 59 57+ 59 6.1+ 6.2

Abbreviations: 24-h  AMBP, 24-hour ambulatory monitoring of blood pressure; SBP, systolic blood pressure; DBP,
diastolic blood pressure; BAI, Beck anxiety inventory, BDI, Beck depression inventory.

* Data are presented as number(%) unless otherwise indicated.

Not done or not detectable
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Table 2. BAI and BDI scores according to blood pressure

. BAI score BDI score

Variable Number mean+SD P mean+SD P
NTN 80 6.64+5.39 6.05+6.12

Office BP 0.97 043
HTN 27 6.59+8.20 5.00+£5.25
NTN 47 6.32+4.60 6.19+5.83

24-h AMBP day BP 0.65 053
HTN 60 68.7£7.20 547+599
NTN 48 6.33+4.56 6.02+5.73

24-h AMBP night BP 0.66 0.71
HTN 59 6.86+7.26 5.59+6.08

Abbreviations: BAI, Beck anxiety inventory; BDI, Beck depression inventory; BP, blood pressure; NTN,
normotension; HTN, hypertension, 24-h AMBP, 24-hour ambulatory monitoring of blood pressure
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Table 3. Blood pressure according to BAI and BDI"

BAI score BDI score
Variable Normal Anxiety P Normal Depression P
(n=85) (n=22) (n=92) (n=15)
Office BP, mean+SD, mmHg
SBP 128.4+15.0 1277156 085 1285£15.0 126.3£160 059
DBP 76511.3 H4+119 066 76.4+11.6 759+108 089
24-h AMBP, mean+SD, mmHg
Day SBP 132.2412.3 134.0+12.7 055 1327127 131.9+10.1 083
Day DBP 849+ 96 86.0+11.1 067 86.3+10.2 841+ 77 068
Night SBP 11744126 123.1£16.0 0.09 11814129 121.2+16.1 049
Night DBP 69.1+10.0 724+ 73 017 69.3+ 99 72176 030
Day-night SBP 1514107 12.8+12.2 041 153108 108+11.7 014
Day-night DBP 159+ 76 149+ 74 057 164+ 76 120£59 0
Non-dipper 27 (31.8) 11 (50.0) 011 30 (326) 8 (53.3) 012
SBP non—dipper 26 (30.6) 11 (50.0) 0.09 29 (3L5) 8 (53.3) 0.10
DBP non-dipper 8 (94) 5 (22.7) 0.14 8 (87 5 (333) 0.02

Abbreviations: BAI, Beck anxiety inventory; BDI, Beck depression inventory; BP, blood pressure; SBP, systolic blood pressure;
DBP, diastolic blood pressure; 24-h AMBP, 24-hour ambulatory monitoring of blood pressure.
* Data are presented as number(%) unless otherwise indicated

Table 4. Risk of non-dipper related to degree of blood pressure, BAI and BDI

Variable Non-dipper SBP non-dipper DBP non-dipper
OR (9% CI) OR (%% CI) OR (9% CI)

Office BP, mmHg"

< 120 and < &0 1 1 1

120-139 / 80-89 0.55 (0.19-1.59) 0.55 (0.19-1.59) 0.31 (0.07-1.28)

> 140 or > 90 0.61 (0.18-2.09) 052 (0.15-1.79) 0.27 (0.04-1.68)
BATI'

Normal 1 1 1

Anxiety 2.04 (0.77-5.37) 2.18 (0.82-5.78) 3.3 (0.90-12.49)
BDI'

Normal 1 1 1

Depression 2.33 (0.73-7.38) 241 (0.76-767) 6.85 (1.50-30.01)

Abbreviations: BAI, Beck anxiety inventory; BDI, Beck depression inventory; SBP, systolic blood pressure; DBP, diastolic
blood pressure; OR, odds ratio; CI, confidence interval.

" Multiple logistic regression adjusted for age, gender, smoking, drinking and work shift.

! Multiple logistic regression adjusted for age, gender, smoking, drinking, work shift and office BP
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