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BACKGROUND & OBJECTIVE
 Intimate partner violence (IPV) is a common and
significant global public health problem that has
appropriately been receiving increased attention
from clinical and public health investigators.
 Women exposed to IPV during pregnancy are at
increased risk of having pregnancies
complicated by vaginal bleeding, placental
abruption, hypertensive disorders of pregnancy,
more likely to have vaginal or cervical infections,
to be seropositive for HIV and to be victims of
suicide or homicide.
 Given the high prevalence of IPV (45%) among
women giving birth in Lima, Peru, we evaluated
the relation between maternal exposure to IPV
and preterm birth (PTB) risk among Peruvian
women.

MATERIALS & METHODS
 This case-control study was conducted among
women who delivered live births at the Hospital
Nacional Dos de Mayo, the Instituto Nacional
Materno Perinatal de Lima, and the Hospital
Edgardo Rebagliati Martins in Lima, Peru, from
January 2009 through July 2010.
 Cases were 479 pregnant women who delivered
a preterm singleton infant (<37 weeks gestation)
and controls were 480 women who delivered a
singleton infant at term (≥37 weeks) and were
selected from the same hospital of delivery.

RESULTS

RESULTS

Table 1. Socio-Demographic and Reproductive Characteristics and Infant
Outcomes in the Study Population, Lima, Peru
Preterm Birth
Control (N=480)
Case (N=479)
n
%
n
%

Characteristics
Maternal Age at delivery (years) *
Maternal Age at delivery (years)
<20
20-29
30-34
≥35
Primiparity

28.3 ± 6.5

High School Education or lower
Employed during Pregnancy
Planned Pregnancy
No Prenatal Care
No Prenatal Vitamin
Smoking during Pregnancy
No
Yes
Alcohol use during Pregnancy
Illicit Drug use during Pregnancy
Pre-pregnancy weight (kg)
Infant Birth Weight (grams)
Low Birth Weight Infant (<2500grams)

p-value
0.74

28.2 ± 6.6
8.8
49.0
19.6
22.7
41.5

49
228
107
95
205

10.2
47.6
22.3
19.8
42.8

0.68

335
195
209
19
68

69.8
40.6
43.5
4.0
14.2

319
177
152
75
119

66.6
37.0
31.7
15.7
24.8

0.29
0.24
<0.001
<0.001
<0.001

426
54
157
0
58.0 ± 9.8
3393 ± 462
14

88.8
11.2
32.7
0.0

410
69
150
3
56.7 ± 10.0
1999 ± 663
381

85.6
14.4
31.3
0.6

0.14

76.5

 Compared with those reporting no exposure
to IPV during pregnancy, women reporting
any exposure had a 2.1-fold increased risk of
PTB (95% CI 1.59-2.68) (Table 2)

0.49

42
235
94
109
199

2.9

 The prevalence of any IPV during pregnancy
was 52.2% among cases and 34.6% among
controls (Table 2)

 The association was attenuated slightly after
adjusting for maternal age, pre-pregnancy
weight, and other covariates (OR=1.99; 95%
CI: 1.52-2.61) (Table 2)

0.64
--0.04
<0.001
<0.001

*Mean ± SD (SD: standard deviation)

Table 2. Odds Ratio and 95% CI of Preterm Birth According to Maternal Exposure to
Intimate Partner Violence During Pregnancy, Lima, Peru
Exposure
parameters

Controls
(n = 480)
n
%

ALL PTB
(n = 479)
n
%

Unadjusted
OR
(95% CI)

OR*

Adjusted
(95% CI)

Any IPV During Pregnancy
No
Yes
Frequency of IPV During
Pregnancy
None
Rarely (< 2 times/month)
Sometimes/Often

314
166

65.4
34.6

229
250

47.8
52.2

1.00
2.07

(referent)
1.59-2.68

1.00
1.99

(referent)
1.52-2.61

314
129
37

65.4
26.9
7.7

229
162
88

47.8
33.8
18.4

1.00
1.72
3.26

1.00
1.70
2.97

P-value for Trend
Type of IPV**
None
Emotional Abuse Only
Emotional & Physical Abuse

(referent)
1.29-2.29
2.14-4.96
<0.001

(referent)
1.26-2.29
1.93-4.57
<0.001

314
145
20

65.4
30.2
4.2

229
171
78

47.8
35.7
16.3

1.00
1.62
5.35

(referent)
1.22-2.14
3.18-8.99

1.00
1.61
4.66

(referent)
1.21-2.15
2.74-7.92

*Adjusted for maternal age, pre-pregnancy weight, unplanned pregnancy, prenatal vitamin and alcohol consumption during pregnancy
**Only 1 case and 1 control reported isolated physical abuse (without emotional abuse)

Figure 1. Odds Ratio and 95% CI of Preterm Birth Sub-Types According to Levels of Maternal
Exposure to Intimate Partner Violence During Pregnancy, Lima, Peru

*Adjusted for maternal age, pre-pregnancy weight, unplanned pregnancy, prenatal vitamin and alcohol consumption during pregnancy
**Only 1 case and 1 control reported isolated physical abuse (without emotional abuse)

Figure 2. Odds Ratio and 95% CI of Preterm Birth Severity According to Levels of Maternal
Exposure to Intimate Partner Violence During Pregnancy, Lima, Peru

 Odds ratios (aOR) and 95% confidence intervals
(CI) were estimated from logistic regression
models.
This research was supported by awards from the National
Institutes of Health (NIH), National Institute for Minority
Health and Health Disparities (T37-MD001449) and the
Eunice Kennedy Shriver Institute of Child Health and Human
Development (1R01-HD-059835).

 Emotional and physical abuse during
pregnancy was associated with a 4.7-fold
increased risk of PTB (95% CI 2.74-7.92)
 Patterns of associations were similar
regardless of whether we assessed PTB in
aggregate or stratified into spontaneous
preterm labor (sPTL) and preterm premature
rupture of membranes (PPROM) subgroups.
(Figure 1)
 Exposure to any IPV was associated a 2.1fold increased risk of very PTB (adjusted
OR=2.08; 95% CI 1.49-2.93) (Figure 2)

CONCLUSION

 The diagnosis of preterm delivery was made
using American College of Obstetricians and
Gynecologists (ACOG) guidelines
 Participants exposure to physical and emotional
violence during pregnancy was collected during
in-person interviews conducted after delivery and
while patients were in hospital.

 Emotional abuse in the absence of physical
violence was associated with a 1.6-fold (95%
CI 1.21-2.15) increased risk of PTB.

*Adjusted for maternal age, pre-pregnancy weight, unplanned pregnancy, prenatal vitamin and alcohol consumption during pregnancy
** Only 1 case and 1 control reported isolated physical abuse (without emotional abuse)

 IPV among pregnant women is common and
exposure to IPV during pregnancy was
associated with a 2-fold increase in risk of
PTB in this case-control study of Peruvian
women.
 Risk of PTB was particularly elevated among
women who reported experiencing violent
episodes ≥2 times monthly (aOR=2.97), and
among those who reported experiencing
emotional and physical abuse (aOR=4.66)
 Our findings and those of others, supports
recent calls for coordinated global health
efforts to prevent violence against women.
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Results

Background & Objective
 Studies suggest that Preterm birth (PTB), the
termination of pregnancy before 37 gestational
weeks (5-7% of live births), is influenced by maternal
stress, anxiety, and depression levels during
pregnancy.
 PTB may be due to the premature of fetal
membranes (PPROM) or spontaneously without
rupture of membranes (sPTL) though the underlying
causes of PTD remain elusive.
 Much of the current literature on maternal mental
health and PTB has been conflicting, due to differing
study methodologies and diagnostic criteria
 Our objective was to evaluate the risk of PTB in
relation to maternal psychiatric symptoms during
pregnancy in Peruvian women.

Methods

Results

Table 2. Odds Ratio and 95% CI of Preterm Birth According to Levels of Depression, Anxiety
and Stress Symptom Scores Assessed Using the Patient Health Questionnaire-9 (PHQ-9) and
the Depression Anxiety Stress Scales (DASS-21), Lima, Peru, 2009-2010
(Instrument) &
Psychiatric Symptom
(PHQ-9) Depression
Minimal (0-4)
Mild (5-9)
Moderate-Severe (≥10)
P-value for Trend

Controls
(n = 480)
n
%

ALL PTB
(n = 479)
n
%

Unadjusted OR
(95% CI)

339
122
19

70.6
25.4
4.0

239
188
52

49.9
39.3
10.9

1.00
2.19
3.88

referent
(1.65-2.90)
(2.24-6.73)
<0.001

1.00
2.22
3.67

referent
(1.64-3.00)
(2.09-6.46)
<0.001

(DASS-21) Depression
Normal (0-9)
Mild (10-13)
Moderate-Severe (≥14)
P-value for Trend

450
11
19

93.7
2.3
4.0

387
38
54

80.8
7.9
11.3

1.00
4.02
3.30

referent
(2.03-7.97)
(1.93-5.67)
<0.001

1.00
3.82
2.90

referent
(1.90-7.66)
(1.66-5.04)
<0.001

(DASS-21) Anxiety
Normal (0-7)
Mild (8-9)
Moderate-Severe (≥10)
P-value for Trend

401
40
39

83.5
8.3
8.1

329
56
94

68.7
11.7
19.6

1.00
1.71
2.94

Referent
(1.11-2.63)
(1.97-4.39)
<0.001

1.00
1.72
2.76

referent
(1.11-2.67)
(1.83-4.16)
<0.001

(DASS-21) Stress
Normal (0-14)
Mild (15-18)
Moderate-Severe (≥19)

458
12

95.4
2.5

359
23

75.0
4.8

1.00
2.45

1.00
2.40

referent
(1.16-4.95)

10

2.1

97

20.2

12.4

Referent
(1.20-4.98)
(6.3624.07)
<0.001

11.07

(5.64-21.71)
<0.001

P-value for Trend

This case control study included 479 PTB cases and
480 term controls. In-person interviews were conducted
at three Peruvian hospitals, from 2009-2010to collect
information about maternal depressive, anxiety and
stress levels using modified versions of the Patient
Health Questionnaire-9 (PHQ-9) & the Depression
Anxiety Stress Scales (DASS-21). Participants’ labor
and delivery medical records and prenatal medical
records were abstracted to obtain participants’ medical
and reproductive histories, blood pressure values,
pregnancy complications and condition of the newborn.
We compared the frequency of maternal sociodemographic and reproductive characteristics between
cases and control status using chi-square tests and
independent samples t-tests. Multivariable logistic
regression procedures were used to estimate adjusted
odds ratios (aOR) and 95% confidence intervals (CI).

Results
Table 1. Socio-Demographic and Reproductive Characteristics and Infant Outcomes in
the Study Population, Lima, Peru, 2009-2010

Characteristics
Maternal Age at delivery (years)
Maternal Age at delivery (years)
<20
20-29
30-34
≥35
Missing
Primiparity
High School Education or lower
Employed during Pregnancy
Planned Pregnancy
No Prenatal Care
No Prenatal Vitamin
Smoking during Pregnancy
No
Yes
Alcohol use during Pregnancy
Illicit Drug use during Pregnancy
Pre-pregnancy weight (kg)
Infant Birth Weight (grams)
Low Birth Weight Infant (<2500g)

Preterm Birth
Control (N=480)
Case (N=479)
n
%
n
%
28.3 ± 6.5

28.2 ± 6.6
49
228
107
95
205
319

10.2
47.6
22.3
19.8
42.8
66.6

0.49

195
209
19
68

40.6
43.5
4.0
14.2

177
152
75
119

37.0
31.7
15.7
24.8

0.24
<0.001
<0.001
<0.001

54
157
0
58.0 ± 9.8
3393 ± 462
14

410

85.6

11.2

69

14.4

32.7
0.0

150
3
56.7 ± 10.0
1999 ± 663
381

31.3
0.6

2.9

Table 3. Odds Ratio and 95% CI of Preterm Birth Sub-Types According to Levels of Depression,
Anxiety and Stress Symptom Scores Assessed Using the Patient Health Questionnaire-9 (PHQ-9)
and the Depression Anxiety Stress Scales (DASS-21), Lima, Peru, 2009-201044
(Instrument) &
Psychiatric Symptom

Controls
(N=480)
n

n

SPTL
(N = 245)
OR* (95% CI)

n

PPROM
(N = 234)
OR* (95% CI)

(PHQ-9) Depression
Minimal (0-4)
Mild (5-9)
Moderate-Severe (≥10)
P-value for Trend

339
122
19

129
86
30

1.00 (referent)
1.96 (1.37-2.82)
4.13 (2.21-7.70)
<0.001

110
102
22

1.00 (referent)
2.50 (1.75-3.59)
3.20 (1.65-6.22)
<0.001

(DASS-21) Depression
Normal (0-9)
Mild (10-13)
Moderate-Severe (≥14)
P-value for Trend

450
11
19

200
18
27

1.00 (referent)
3.56 (1.63-7.76)
2.89 (1.55-5.41)
<0.001

187
20
27

1.00 (referent)
4.09 (1.89-8.81)
2.90 (1.55-5.44)
<0.001

(DASS-21) Anxiety
Normal (0-7)
Mild (8-9)
Moderate-Severe (≥10)
P-value for Trend

401
40
39

165
28
52

1.00 (referent)
1.77 (1.05-2.98)
3.15 (1.99-5.01)
<0.001

164
28
42

1.00 (referent)
1.67 (0.99-2.83)
2.39 (1.47-3.87)
<0.001

(DASS-21) Stress
Normal (0-14)
Mild (15-18)
Moderate-Severe (≥19)
P-value for Trend

458
12
10

193
10
42

1.00 (referent)
2.04 (0.86-4.85)
8.89 (4.32-18.27)
<0.001

166
13
55

1.00 (referent)
2.79 (1.23-6.33)
13.67 (6.73-27.76)
<0.001

*Adjusted for maternal age, pre-pregnancy weight, unplanned pregnancy, prenatal vitamin and alcohol consumption during pregnancy

0.74

8.8
49.0
19.6
22.7
41.5
69.8

88.8

*Adjusted for maternal age, pre-pregnancy weight, unplanned pregnancy, prenatal vitamin and alcohol consumption during
pregnancy

p-value

42
235
94
109
199
335

426

Adjusted OR
(95% CI)

76.5

Figure 1. Odds Ratio and 95% CI of Preterm Birth Severity According to Levels of Depression, Anxiety and Stress Symptom
Scores Assessed Using the Patient Health Questionnaire-9 (PHQ-9) and the Depression Anxiety Stress Scales (DASS-21),
Lima, Peru, 2009-2010

 Table 1 shows demographic characteristics of
cases and controls. Unplanned pregnancy, no
prenatal care or prenatal vitamins, and low
infant birth weight were significant among cases
 Women with increasing depression scores
demonstrated an increased risk for PTB: the
most severe PHQ-9 and DASS scores
respectively demonstrated adjusted odds ratios
of 3.69 (95% CI 2.1–6.5) and 2.87 (95% CI 1.7–
5.0) (Table 3)
 The effect was similarly noted in women with
high Anxiety scores: adjusted odds ratio of 2.76
(95% CI 1.8–4.2)
 Mean PHQ-9 and DASS scores were
consistently at least 2 points higher on the
scales for PTB case than controls
 The effect was most significant in the severe
stress scores as measured by DASS-21:
moderate-severe stress scores showed odds
ratios of 10.96 (95% CI 5.6–21.5) (Table 3)
 Odds appeared similarly significant whether
evaluating subtype of preterm birth (SPTL or
PPROM, Table 4) or severity of preterm birth
(<34 weeks, or 34-36 weeks,) with only slight
variation (Figure 1)

Conclusion
 The odds of PTB are increased in pregnant
Peruvian women with psychiatric symptoms.
Efforts to screen and treat affected women may
modify risks of PTB and possibly other
associated disorders
 Additional efforts are required to carefully
characterize the sequelae of psychiatric illnesses
among pregnant women
 Longitudinal studies, with prospective
assessment of clinical and sub-clinical
psychiatric illnesses in ethnically and racially
diverse populations are warranted
 Efforts to screen and treat affected women may
modify risks of PTB and possibly other
associated disorders.

0.68
0.29

0.14
0.64
--0.04
<0.001
<0.001

This research was supported by awards from the
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BACKGROUND AND OBJECTIVES

RESULTS

Hypertension and diabetes are among the
major risk factors for cardiovascular diseases
(CVD). The number of these co-morbidities are
rising globally. Given that the burden of CVD
morbidity and mortality is projected to
increase in developing countries, it is essential
to provide current reliable data on the
epidemiology of hypertension and diabetes.

 The overall prevalence of hypertension was
19.1% (95%CI: 17.1-20.8) and 22% (95%CI: 20.223.8) and 14.9% (95%CI: 13.4-16.4) among men
and women respectively (Table 1)

The objective of the study was to determine
the prevalence of hypertension and diabetes
among members of an Ethiopian occupational
cohort; and to examine the proportion of
adults who were aware of their conditions.

 15% of hypertensives reported never having had
their blood pressure checked prior to the
present study examination (Table 3)

MATERIALS AND METHODS
A total of 2,153 of subjects were included in
this study. The World Health Organization
STEPwise approach for non-communicable
diseases was used to collect socio-demographic
data, blood pressure measures and blood
samples from participants. Fasting glucose was
measured using standard approaches. The
prevalence estimates for hypertension and
diabetes were determined separately. The 95%
confidence intervals for prevalence estimates
were also determined.

 The overall prevalence of diabetes was 6.5%
(95%CI: 5.4-7.6) and 6.4% (95%CI: 5.0-7.8) and
6.6% (95% CI: 4.8-8.4) among men and women
correspondingly (Table2)

Men (N=1,298)

High Blood Pressure(HBP)*

Overall

19.1(17.4-20.8)

14.9(13.4-16.4)

22(20.2-23.8)

Age (years)

Hypertension

Ever checked blood pressure

Yes
Didn’t get diagnosis for

 Approximately 45% of participants who had their
blood pressure checked were never diagnosed
with hypertension, but were found to be
hypertensive in our study (Table 3)
 Approximately 27% of newly diagnosed
diabetics (during this study) reported never
having a previous blood glucose test (Table 3)
 Among those who had their blood glucose
assessed prior to this study, 17.4% were found to
have diabetes but were never diagnosed.

Table 2: Prevalence of Diabetes Mellitus and Pre-diabetes Mellitus
All
%[95%CI]

Women
%[95%CI]

Men
%[95%CI]

Diabetes Mellitus
6.5(5.4-7.6)

6.6(4.8-8.4)

6.4(5.0-7.8)

≤24
25-34

0.8(-0.1-1.7)
1.3(0.4-2.2)

0.6(-0.6-1.8)
0.4(-0.4-1.2)

1.0(-0.4-2.4)
18.0(14.4-21.6)

35-44

6.2(3.5-8.9)

3.0(0.0-5.9)

8.3(4.3-12.3)

45-54

17.3(13.4-21.2)

21.8(15.5-28.1)

13.5(8.8-18.2)

≥55

15.6(10.2-21.0)

13.2(3.9-22.5)

16.5(9.9-23.1)

Age (years)

No(1738)

Yes(411)

n (%)

n (%)

538(30.9)

62(15.0)

1,200(69.1)

349(85.0)

1,040(86.7)

157(45.0)

126(10.5)

186(53.3)

34(2.8)

6(1.7)

hypertension
Diagnosed with hypertension
Didn’t check results

Diabetes Mellitus
Ever checked blood glucose level
No

Overall
Women
(N=855)

Health services utilization

No

Table 1: Prevalence of Hypertension by age and gender groups
All
N=2153

Table 3: Relationship between hypertension and diabetes mellitus and
participants’ history of health services utilization

Yes
Didn’t get diagnosis for diabetes

No(1400)

Yes(126)

1,111(79.4)

34(27.0)

289(20.6)

92 (73.0)

268(92.7)

16(17.4)

21(7.3)

76(82.6)

Diagnosed with diabetes

DISCUSSION
The high prevalence of hypertension and diabetes
are consistent with the larger literature documenting
positive secular trends in hypertension and diabetes
over the past two decades. Additionally, data from
our cross-sectional study suggests that a substantial
proportion of individuals with hypertension and/or
diabetes are unaware of their condition. Our findings
underscore the conclusions drawn from the World
Health Organization report which emphasize a need
for enhanced non-communicable disease
surveillance, prevention and health promotion
activities in developing countries.

Pre-diabetes
≤24
25-34

5.6(3.4-7.7)
9.0(9.6-11.1)

5.0(1.9-8.1)
4.1(1.7-6.5)

6.0(3.0-9.0)
11.7(8.8-14.6)

35-44

18.5(14.4-22.7)

16.7(10.5-22.9)

19.8(14.3-25.3)

45-54

37.7(32.9-42.49)

29.0(22.3-35.7)

44.8(38.1-51.5)

≥55

53.5(46.2-60.8)

50.9(37.4-64.4)

54.5(45.8-63.2)

Overall

21.6(19.7-23.5)

21.8(19.4-24.2)

21.6(19.7-23.5)

≤24

21.7(17.5-25.9)

21.2(14.9-27.5)

22.2(16.4-27.9)

25-34

16.4(13.6-19.2)

15.3(10.7-19.9)

17.0(13.4-20.5)

35-44

21.0(16.5-25.5)

21.9(14.7-29.1)

20.3(14.5-26.1)

45-54

27.8(23.2-32.4)

27.0(20.3-33.7)

28.4(22.1-34.6)

≥55

29.4(22.6-36.2)

30.2(17.6-42.8)

29.1(21.0-37.1)

Age (years)
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Background & Objective
Cardiovascular disease (CVD) is the leading cause of
noncommunicable disease (NCD) mortality
worldwide. A constellation of risk factors collectively
referred to as metabolic syndrome (MetS) is known to
precede CVD and type II diabetes (TIID)
Recent studies have found elevated levels of
hematological markers such as white blood cell
(WBC), red blood cell (RBC), hemoglobin, hematocrit
and blood platelet counts to be correlated with MetS
and its components.
Given the absence of current research investigating
relationships between hematological markers and
MetS in Sub-Saharan African populations, we sought
to evaluate this relationship among working adults in
Ethiopia. Elucidation of the relationship between
hematological markers and MetS may help lead to an
early detection of individuals at risk for MetS.

Table 1. Hemoglobin, hematocrit, platelets, and white blood cell counts (mean and SD) for men
and women in relation to the number of the components of the metabolic syndrome
Number of Mets
Components

p-value for
trend

0

1*

≥2*

Men
Hemoglobin
Hematocrit (%)
Platelet (x103)
WBC (x103)
RBC (x 106)

Mean (SD)
n=873
16.4 (1.3)
43.8 (14.1
211.9 (64.1)
5.9 (1.9)
5.4 (0.6)

Mean (SD)
n=95
16.5 (1.1)
41.4 (16.2)
202.8 (50.7)
5.9 (2.1)
5.4 (0.7)

Mean (SD)
n=162
16.5 (1.3)
44.1 (14.1)
201.2 (60.8)
6.0 (2.1)
5.5 (0.8)

0.322
0.825
0.028
0.248
0.685

Women
Hemoglobin
Hematocrit (%)
Platelet (x103)
WBC (x103)
RBC (x 106)

n=426
14.2 (2.0)
38.3 (12.8)
235.8 (69.9)
5.9 (2.1)
4.8 (0.6)

n=155
14.3 (2.9)
39.9 (10.4)
217.9 (57.7)
5.9 (1.8)
4.8 (0.5)

n=102
14.6 (1.2)
40.1 (12.6)
222.5 (63.5)
6.1 (2.0)
4.9 (0.7)

0.070
0.086
0.831
0.151
0.022

*Number of MetS components in addition to abdominal obesity

Table 2. Age adjusted Pearson partial correlation coefficients between selected hematological
parameters with individual components of the metabolic syndrome for men and women
Hematological
Parameters
Men(N=1120)
Hemoglobin
Hematocrit
Platelet
WBC
RBC

BMI

HDL

TG

FG

SBP

DBP

WC

0.146b
0.031
0.059a
0.079a
0.074a

-0.021
0.002
0.003
-0.019
-0.026

0.160b
-0.020
0.044
0.057
0.073

0.051
0.023
0.026
0.036
0.041

0.069a
0.067a
0.001
0.035
0.053

0.085a
0.040
0.018
0.041
0.061a

0.142b
0.018
0.039
0.065a
0.101b

Women(N=730)
Hemoglobin
Hematocrit
Platelet
WBC
RBC

0.023
0.088a
0.015
0.135b
0.067

-0.086a
-0.007
0.045
-0.080a
-0.059

0.101a
<0.001
0.062
0.038
0.073a

0.074a
0.082a
0.043
0.075a
-0.005

-0.027
0.045
0.058
0.062
0.084a

-0.006
0.060
0.036
0.027
0.124b

0.041
0.055
0.008
0.089a
0.043

ap<0.05

bp<0.001

Figure 1. Odds ratio (OR) and 95% Confidence interval (CI) for hemoglobin, hematocrit,
platelets and WBC counts among study participants

Materials & Methods
A cross-sectional study was conducted amongst 1,858
(1,131 men and 737 women) working professionals in
Addis Ababa, Ethiopia. We used the International
Diabetes Federation (IDF) definition of MetS which
states a person must have central obesity (defined as
≥94cm for men and ≥80cm for women) and at least
two of the following factors: [1] raised triglycerides,
[2] reduced HDL cholesterol, [3] raised systolic or
diastolic blood pressure or treatment of previously
diagnosed hypertension, [4] raised fasting plasma
glucose levels.
Participants were divided into three groups according
to the number of components of the MetS: no MetS
abdominal obesity and 1 component of MetS, and
abdominal obesity and ≥ 2 components of MetS.
Means of each hematological parameter were then
calculated for each subgroup. Significance for
monotonic trends was assessed by linear regression
analysis. Logistic regression procedures were used to
calculate the Odds Ratios (ORs) and 95% Confidence
Intervals (95% CIs) of MetS in relation to quartiles of
each hematological parameter.

Results
A statistically significant increase in RBC counts was
found with increasing MetS components in women
(P<0.05) but not in men (Table 1)
A positive association was observed between
hemoglobin and triglycerides concentrations
among men and women (men: P<0.001, women:
P<0.05) (Table 2)
WBC counts were positively associated with BMI
and waist circumference in men (P<0.05) and in
women (P<0.05)
Statistically significant associations between RBC
counts and diastolic blood pressure were noted in
both genders (men: P<0.05; women: P<0.001)
Men in the third quartile of hemoglobin counts had
a 1.99-fold increased risk of MetS as compared with
the reference group (quartile 1: hemoglobin
<15.8g/dl) (95% CI: 1.21-3.27) (p trend = 0.031)
(Figure 1)
In women, statistically significant increases in risk
of MetS were found in the highest quartiles of
hemoglobin (OR=2.37, 95% CI: 1.36-4.12)(Ptrend =
0.003) and hematocrit (OR=2.53, 95% CI: 1.434.50)(Ptrend = 0.004)
In both genders, subjects in the highest quartiles of
RBC counts had increased risk for MetS as
compared to their reference groups (Men:
OR=2.26, 95% CI: 1.29-3.94, Ptrend = 0.002)(Women:
OR=3.44, 95% CI: 1.93-6.13, Ptrend = <0.001)

Conclusions
We found levels of hemoglobin, hematocrit and RBC
counts to be significantly associated with
accumulating components of MetS in women while
no statically significant associations of this nature
were found among men. In addition, we found that
elevated WBC counts were significantly associated
with BMI and waist circumference in both men and
women. Longitudinal studies, with serial
measurements of hematologic parameters and the
onset of conditions that define MetS, are needed to
further clarify a temporal relationship.

*Adjusted for age (continuous), alcohol (never, moderate, heavy) and smoking (none, past, current).
Separate models were estimated for men and women

This research was supported by the Multidisciplinary
International Research Training (MIRT) Program, National
Institute for Minority Health and Health Disparities,
National Institutes of Health (T37-MD001449).

THE ASSOCIATION BETWEEN CHRONIC STRESS AND STROKE SYMPTOMS IN DA NANG, VIET NAM
1,2Diana Trinh, 1Sarita Sharp, 1,2Annette Fitzpatrick, 1,2Christy McKinney, 3Quang Van Ngo
1MIRT

Program, Harvard School of Public Health, Boston, MA, USA;
2School of Public Health, University of Washington; 3Da Nang Department of Health, Da Nang, Viet Nam
DA NANG
DEPARTMENT OF HEALTH

Introduction and Objectives
 There is an abundance of epidemiological, clinical and
experimental literature on how stress negatively affects
health and eventually leads to chronic diseases
 In 2008, cardiovascular diseases (CVD) including heart
disease and stroke, as well as its risk factors of hypertension
and diabetes, were reported to account for 50% of all
disease among adults in low-or middle-income countries
 Viet Nam, with a growing population of 90 million, is
currently experiencing a health transition from infectious to
non-communicable diseases as the economy improves and
people live longer. Although there are some studies
conducted in Viet Nam that address the burden of CVD and
its risk factors, none has assessed associations between
perceived stress and these chronic diseases in Viet Nam
 The goal of this study was to evaluate the relationship of
chronic stress and stroke symptoms (which are indicative of
a potential stroke) as well as hypertension and diabetes in
participants ages 35 and older living in Da Nang, Viet Nam

Methods
A total of 1,620 adults (age 35 and older) were included in this
cross-sectional study. Stress was measured using the chronic
burden scale assessing problems occurring in five domains
(problems with one’s own health, with another’s health, job
difficulties, financial strain, and relationship problems).
Hypertensions was defined as self-reported or measured
systolic blood pressure of 140 mm Hg or diastolic of 90 mm Hg
and higher. Diabetes was determined via self-report. Stroke
was ascertained as a self-report of symptoms related to stroke
or transient ischemic attack collected by the Questionnaire to
Verify Stroke-Free Status (QVSFS). Multiple logistic regressions
assessed the odds of increased cardiovascular outcomes
related to level of stress categorized as no stress, 1 or 2
symptoms, and 3 to 5 symptoms in unadjusted and adjusted
models. Adjusted models included age, gender, education,
region, household size, smoking, BMI and intake of
fruits/vegetables. Models for stroke symptoms were also
adjusted for hypertension and diabetes.

Results

Results (cont.)

Table 2: Demographics, behaviors and associations with diabetes, hypertension and stroke symptoms
Diabetes
No (%)
Yes (%)
n=1539
n=63

 Increased age was found to be related to all three CVD
outcomes.
 Those who had only grade school education, ate fruits and
vegetables less than 7 days per` week was found to have a
higher prevalence of hypertension and stroke symptoms
 a higher prevalence of diabetes was found in overweight
individuals as measured by BMI. Women are more likely to
have hypertension compared to men, while gender was
only weakly associated to having stroke symptoms or
diabetes (Table 2).
 After adjustment for demographic and health
characteristics, individuals experiencing stress at the
highest level (3-5 domains) were more than eight times as
likely to report stroke symptoms as those with no stress
(OR: 8.13, 4.43-14.91). Lower levels of stress (1-2 domains)
also increased significantly the risk o f stroke symptoms
(OR: 3.27, 95% CI: 2.01-5.34) (Figure 1)
Table 1: Number of stress symptoms by selected demographics
Number of Stress Symptoms
1=none

1 to 2 symptoms

n= 764
n(%)

n=600
n(%)

3-5 symptoms p-Value

361 (47.3)

259(43.2)

89(35.6)

Female

403 (52.7)

341(56.8)

161(64.4)

< 40

127(16.6)

98(16.3)

25(10.0)

40-50

266(34.8)

204(34.0)

62(24.8)

50-60

228(29.8)

170(28.3)

71(28.4)

60-70

71(9.3)

73(12.2)

36(14.4)

72(9.4)

55(9.2)

56(22.4)

0.005

 Middle aged groups (40-50, and 50-60), groups having only
grade school education, groups eating 3 to 6 days’ worth of
fruits and vegetables, groups living in rural areas, having the
least amounts in household size, and underweighted BMI,
presented the highest levels of stress. (Table 1 and 2)

41.3

60.4

47.2

44.7

36.6

Female

56.4

58.7

39.6

52.8

55.3

63.4

<0.001

<0.001

Age
<40
40-50

15.8
33.9

9.5
12.7

18.3
36.4

9.9
25.7

16.6
34.4

5.9
18.3

50-60

28.4

41.3

37.3

32.4

28.5

34.0

60-70

10.5

22.2

8.3

16.9

10.4

17.6

70+

11.4

14.3

9.7

15.2

10.1

24.2

Education
No formal schooling
Grade school

<0.001

<0.001

<0.001

0.011

11.4
5.4

14.3
0.0

4.0
79.2

7.5
74.7

3.6
78.7

20.3
68.0

College

78.4

60.3

7.2

6.2

7.3

2.6

Post- graduate

6.6

14.3

9.6

11.6

10.4

9.2

Intake of Fruits and Veg
7 days
5-6 days
3-4 days
<3

<0.001
23.5
47.3
22.0
7.2

50.8
36.5
9.5
3.2

Smoking

<0.001

0.627
23.9
47.1
21.5
7.5

26.6
46.1
21.0
6.4

0.169

25.5
47.6
20.4
6.5

18.3
37.9
30.7
13.1

0.002

0.018

Non-smoker
Former

59.3
14.2

68.3
15.9

61.6
13.3

54.5
17.0

59.6
13.6

56.2
23.5

Current

26.5

15.9

25.1

28.5

26.9

20.3

Region

<0.001

<0.001

<0.001

Urban-rural
Rural

50.1
31.6

79.4
4.8

48.6
44.1

58.1
22.7

53.5
29.6

34.0
37.9

Urban

18.3

15.9

17.3

19.3

16.9

28.1

Household Size
One- two
Three
Four

0.192

0.163

0.051

30.4
24.8
23.3

23.8
20.6
34.9

31.8
24.7
23.4

25,8
24.5
25.5

29.9
25.1
24.3

29.4
20.3
22.2

21.4

20.6

20.1

24.2

20.7

28.1

<0.001

0.012

<0.001

Underweight

72.3

52.3

73.5

67.4

72.5

61.2

Normal

12.6

6.3

14.0

9.1

11.8

18.4

Overweight

15.1

41.3

12.5

23.5

15.7

20.4

Age

70+
Education
No formal schooling

<0.001

<0.001
18(2.4)

24(4.0)

39(15.6)

Grade school

547(71.6)

510(85.0)

199(79.6)

College

70 (9.2)

33(5.5)

8(3.2)

University/post-grad

129(16.9)

33(5.5)

4(1.6)

Vegetable/Fruit Intake number of days
7 days

256(33.5)

125(20.8)

21(8.4)

5 to 6 days

369(48.3)

299(49.8)

87(34.8)

3 to 4 days

118(15.4)

141(23.5)

84(33.6)

21(2.7)

35(5.8)

58(23.2)

Non-smoker

471(61.6)

358(59.7)

128(51.2)

Former

98(12.8)

81(13.5)

55(22.0)

Current

195(25.5)

161(26.8)

67(26.8)

Urban-rural

148(19.4)

111(18.5)

29(11.6)

Rural

64(8.4)

237(39.5)

188(75.2)

Urban

552(72.3)

252(42.0)

33(13.2)

One-two

210(27.5)

179(29.8)

93(37.2)

Three

167(21.9)

158(26.3)

73(29.2)

Four

198(25.9)

143(23.8)

47(18.8)

Five-ten

189(24.7)

120(20)

37(14.8)

Underweight

552(72.4)

433(72.7)

163(66.5)

Normal

61(8.0)

79(13.3)

58(23.7)

Overweight

149(19.6)

84(14.1)

24(9.8)

<3 days
Smoking Status

<0.001

0.004

Region
<0.001

Household size

 Bivariate relationships were found between levels of stress
and age, education, the number of days vegetables or fruits
are consumed within a week, the region in which one lives,
household size, and BMI (p < .001).

43.6

BMI

Sex

Stroke Symptoms
p-value No (%)
Yes (%)
p-value
n=1468
n=153
<0.001
0.06

Male

Five-ten

n=250
n(%)

Male

Sex

Hypertension
p-value No (%)
Yes (%)
n=1087
n=534
0.796

<0.001

BMI

This research was supported by awards from the National
Institutes of Health (NIH), Fogarty International Center (1
R21 TW008431-01A1) and National Institute for Minority
Health and Health Disparities (T37-MD001449).

<0.001

**Adjusted for age, gender, education, household size, vegetable/fruit intake, smoking, diabetes, hypertension, and BMI

Conclusion
After adjusting for diabetes and hypertension, along with
other potential confounding factors, we found stress to be
independently associated with risk of stroke as measured by
stroke symptoms. This finding is important because stress has
not been previously shown to be a risk factor for stroke in a
Vietnamese sample. Confirmation of these results as well as
development of interventions to reduce stress in health
transition countries are greatly needed.
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Association between Gait Speed and Stroke Symptoms
in Community Dwelling Adults in Da Nang, Viet Nam

Table 1: Population Characteristics of Study Participants in Da Nang, Viet Nam, by Gender

Low and middle income countries like Viet
Nam account for 85% of global stroke mortality. In
Viet Nam the mortality for non-communicable
diseases is 56%, twice that of communicable
diseases. Despite this, there is limited data on
chronic diseases for Viet Nam. The latest WHOViet Nam data is from 1997 and estimates a stroke
prevalence of 415/100,000 .
Previous Viet Nam stroke studies have
examined demographic but not physical
characteristics that are predictive of stroke.
Previous research in other populations, none in
developing countries, have shown that gait speed
may be affected by the occurrence of stroke, but
few have looked at gait speed as a risk factor for
stroke symptoms.
This cross-sectional study investigates the
hypothesis that there is an inverse relationship
between gait speed and reporting stroke
symptoms in Viet Namese adults.

MATERIALS AND METHODS

This study involved 1621 Viet Namese adults
aged 35 and older in Da Nang, Viet Nam (94.5%
response rate). Participants completed a selfreported questionnaire utilizing the World Health
Organization’s STEPS recommendation. We
collected demographic, socio-economic and selfreported disease history and health behaviors.
Participants also underwent a clinical exam,
collecting anthropometry, blood pressure, cognitive
and physical function measures. The exam included
15-feet walking procedures at usual and fast pace
that were used to measure gait speed. This is the
primary risk factor for this study.
Analysis was completed for both usual and fast
gait speed collected as a continuous variable and
categorized as quartiles. Multiple logistic regression
was used to calculate the odds ratios (OR) and 95%
confidence intervals (95% CI) for risk of stroke
symptoms by speed (in seconds) to walk 15 feet at a
usual and fast pace.

Female
Both Sexes
Male
Stroke No Stroke P-Values Stroke
No Stroke P-Values Stroke
No Stroke P-Values
Symptoms Symptoms
Symptoms Symptoms
Symptoms Symptoms
Age
0.005
<0.001
<0.001
<40
6 (10.7) 121 (18.4)
3 (3.1)
122 (15)
9 (5.9) 243 (16.6)
40-50
10 (17.9) 220 (33.5)
18 (18.6) 285 (35.1)
28 (18.3) 505 (34.4)
50-60
17 (30.4) 175 (26.7)
35 (36.1) 243 (29.9)
52 (34) 418 (28.5)
60-70
12 (21.4) 68 (10.4)
15 (15.5) 85 (10.5)
27 (17.6) 153 (10.4)
70+
11 (19.6) 72 (11)
26 (26.8)
77 (9.5)
37 (24.2) 149 (10.1)
Education
<0.001
<0.001
<0.001
No Formal Education
4 (7.1)
4 (0.6)
27 (27.8)
49 (6)
31 (20.3) 53 (3.6)
Grade School
42 (75) 502 (76.5)
62 (63.9) 654 (80.5)
104 (68) 1156 (78.7)
College
1 (1.8) 47 (7.2)
3 (3.1)
60 (7.4)
4 (2.6) 107 (7.3)
University/Post-graduate
9 (16.1) 103 (15.7)
5 (5.2)
49 (6)
14 (9.2) 152 (10.4)
Gait at usual speed
<0.001
<0.001
<0.001
Quartile 1 (<3.81 seconds)
15 (28.3) 205 (31.4)
4 (4.4) 176 (21.8)
19 (13.3) 381 (26.1)
Quartile 2 (3.81 to <4.465 seconds)
9 (17) 184 (28.2)
16 (17.8) 192 (23.7)
25 (17.5) 376 (25.7)
Quartile 3 (4.465 to <5.385 seconds) 16 (30.2) 156 (23.9)
22 (24.4) 208 (25.7)
38 (26.6) 364 (24.9)
Quartile 4 (>5.385 seconds)
13 (24.5) 108 (16.5)
48 (53.3) 233 (28.8)
61 (42.7) 341 (23.3)
Gait at fast speed
0.032
<0.001
<0.001
Quartile 1 (<2.69 seconds)
15 (28.3) 219 (33.5)
9 (10) 151 (18.8)
24 (16.8) 370 (25.4)
Quartile 2 (2.69 to <3.22 seconds)
8 (15.1) 178 (27.3)
7 (7.8) 215 (26.7)
15 (10.5) 393 (27.0)
Quartile 3 (3.22 to <4.175 seconds)
13 (24.5) 141 (21.6)
30 (33.3) 212 (26.4)
43 (30.1) 353 (24.2)
Quartile 4 (>4.175 seconds)
17 (32.1) 115 (17.6)
44 (48.9) 226 (28.1)
61 (42.7) 341 (23.4)

Figure 1: Gait Speed at Usual Pace

Figure 2: Gait Speed at Fast Pace

Gait speed at usual and fast pace were highly
associated with stroke symptoms (p<0.001). Bivariate
associations remained for both genders although
strength of the association was somewhat less for
gait at fast pace for men (p=0.032). (Table 1).
There was a mean increase of 1.22 seconds from
usual to fast pace, however the distribution remains
fairly similar for both paces (Graphs 1,2).
Gait speed at both fast and usual paces were
highly correlated with stroke symptoms in bivariate
analysis (p<0.001). When stratified by gender, the
associations remained significant (p<0.001), except for
gait at fast pace for males which was slightly less
significant (p=0.032).
After controlling for demographics, gait speed at
both a usual and fast pace was associated with an
increased risk of reporting stroke symptoms (Figures 3
and 4). Individuals in the slowest quartile of gait at
usual pace (>5.385 seconds) had almost a three-fold
increased risk of stroke symptoms (OR=2.76, 95%CI:
1.55-4.94) and individuals in the slowest quartile of
gait at fast pace (>4.175 seconds) had a more than
two-fold increased risk of stroke symptoms (OR=2.20,
95%CI: 1.27-3.82).

This study indicates a strong association between slow
gait speed and stroke symptoms, and confirms previous
findings in other populations.
An important limitation of the study was that it was
cross-sectional, and hence cannot provide temporality for
the relationship between gait and stroke symptoms.
However, our study used randomized selection and
standardized surveys that enables it to be repeated and
compared.
Further prospective and longitudinal research is needed
to determine temporality of the symptoms and gait speed.
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Background & Objective

 Chronic diseases are recognized as the leading
causes morbidity and mortality in health
transition countries including Viet Nam
 Some studies have shown that cardiovascular
disease (CVD) affects the middle-aged
population, mentally and physically straining
this group, as it affects the quality life of those
with the disease
 Associations between stress and CVD risk
factors have been understudied in Asian
countries
 The objective of this study was to investigate
the association between stress, hypertension,
and severe chest pain (a proxy for coronary
heart disease), in community-dwelling adults
living in Da Nang, Viet Nam
Table 1 Study Characteristics according to Number of Stress Symptoms
Characteristics
Sex
Male
Female
Age
<40
40-50
50-60
60-70
70+
Activity low
No
Yes
Smoking
Non-smoker
Former smoker
Current smoker
Region
Urban-rural
Rural
Urban
Family size
One-two
Three
Four
Five-ten
BMI
Underweight
Normal
Overweight

None
n=764
631(47.3)
405(52.7)
127 (16.6)
266 (34.8)
228 (29.8)
71 (9.3)
72 (9.4)
594 (77.7)
170 (22.3)
471 (61.6)
98 (12.8)
195 (25.5)
148 (19.4)
64 (8.4)
552 (72.3)
210 (27.5)
167 (21.9)
198 (25.9)
189 (24.7)
552 (72.4)
61 (8.0)
149 (19.6)

Number of Stress Symptoms
1-2 symptoms
3-5 symptoms
n=600
n=250
P-value
0.005
259(43.2)
89(35.6)
341(56.8)
161(64.4)
<.001
98(16.3)
25 (10.0)
204 (34)
62 (24.8)
170 (28.3)
71 (28.4)
73 (12.2)
36 (14.4)
55 (9.2)
56 (22.4)
0.875
471 (78.5)
198 (79.2)
129 (21.5)
52 (20.8)
0.004
358 (59.7%)
128 (51.2)
81 (13.5)
55 (22.0)
161 (26.8)
67 (26.8)
<.001
111 (18.5)
29 (11.6)
237 (39.5)
188 (75.2)
252 (42.0)
33 (13.2)
<.001
179 (29.8)
93 (37.2)
158 (26.3)
73 (29.2)
143 (23.8)
47 (18.8)
120 (20.0)
37 (14.8)
<.001
433 (72.7)
163 (66.5)
79 (13.3)
58 (23.7)
84 (14.1)
24 (9.8)

Materials and Methods

We conducted a cross-sectional study of 1,620 adults, 35 years
of age and older, using voter registration lists to randomly
select households in six communes. We interviewed and
completed health procedures at local clinics or participants’
homes. Stress was measured using the “Burden of Chronic
Stress” scale, measuring problems within five domains
including one’s own health, another’s health, job difficulties,
financial strain, and relationship problems. Hypertension was
defined as > 140 mm Hg or diastolic of 90 mm Hg. Diabetes
was provided by the participant by a self-report. Coronary
heart disease was defined as a history of severe chest pain
lasting 30 minutes or longer, and stroke was obtained by self
reported symptoms related to minor stroke or transient
ischemic attack. Logistic regressions analyzed the odds of
increased cardiovascular outcomes related to the level of
stress categorized as no stress symptoms, 1-2 symptoms, and
3-5 symptoms in unadjusted and adjusted models.
Table 2 Association between Stroke symptoms and cardiovascular outcomes
Severe Chest Pain
No (%)
Y=Yes (%)
n=1541
n=78
Gender
Male
681(44.2)
Female
860 (56)
Age
<40
239 (15.5)
40-50
512 (33.2)
50-60
444 (28.8)
60-70
166 (10.8)
70+
180 (11.7)
Intake of Fruits and Veg # of days
7 days
386 (25.0)
719 (46.7)
5-6 days
3-4 days
325 (12.1)
< 3 days
111 (7.2)
Activity levels
No
338 (21.9)
Yes
1203 (78.1)
Smoking
Never
915 (59.4)
Former
215 (14)
Current
411 (26.7)
Region
Urban-rural 794 (51.5)
Rural
472 (30.6)
Urban
275 (17.8)
Family Size (persons in household)
One- two
465 (30.2)
Three
377 (24.5)
Four
369 (23.9)
Five-ten
330 (21.4)
BMI
Underweight 1094 (71.5)
Normal
192 (12.5)
Overweight 245 (16.0)

p-value

Hypertension
No (%)
Yes (%)
n=1087
n=534

0.351
30(38.5)
48 (61.6)

<.001
657 (60.4)
430 (39.6)

252 (47.2)
282 (52.8)

0.201
11 (14.1)
21 (26.9)
26 (33.3)
14 (17.9)
6 (7.7)

53 (9.9)
137 (25.7)
173 (32.4)
90 (16.9)
81 915.2)

0.521

130 (24.3)
404 (75.7)

0.007

0.018
669 (61.6)
144 (13.3)
273 (25.1)

291 (54.5)
91 (17.0)
152 (28.5)

0.5

<.001
528 (48.6)
371 (44.1)
188 (17.3)

310 9(58.1)
121 (22.7)
103 (19.3)

0.729
19 (24.4)
21 (26.9)
21 (26.9)
17 (21.8)

0.051
346 (31.8)
269 (24.7)
254 (23.4)
218 (20.1)

138 (25.8)
131 (24.5)
136 (25.5)
129 (24.2)

0.783
55( 71.4)
8 (10.4)
14 (18.2)

 Individuals experiencing 3-5 stress
symptoms were 3 times as likely to have
hypertension (Figure 1)
 In adjusted models, those reporting stress in
1-2 domains were 5 times more likely and
those reporting 3-5 domains had an 8-fold
increased risk of reported CHD (Figure 2)

Conclusion

0.084
223 (20.5)
864 (79.5)

44 (56.4)
19 (24.4)
15 (19.2)

After adjustment when compared to those
with no stress symptoms:
 Those reporting 1-2 stress levels were 40%
as likely to have hypertension

 Adjusting for hypertension in addition to
demographic and health variables for chest
pain did not attenuate results

142 (26.6)
246 (46.1)
112 (21.0)
34 (6.4)

0.325

45 (57.7)
20 (25.6)
13 (16.7)

 In bivariate analysis age, gender, smoking,
region, family size and BMI were related to
hypertension, while only smoking was
related to severe chest pain

0.627
260 (23.9)
511 (47.1)
234 (21.5)
81 (7.5)

13 (16.7)
65 (83.3)

 Demographic and health variables
associated bivariately with stress included
age, gender, smoking, family size, and BMI
(Table 1)

<.001
199 (18.3)
396 (36.4)
297 (37.3)
90 (8.3)
105 (9.7)

16 (20.5)
37 (47.4)
21 (26.9)
4 (5.1)

p-value

Results

<.001
795 (73.5%)
152 (14.0%)
135 (12.5)

355 (67.4)
48 (9.1)
124 (23.5)

We found that both low and high levels of stress
significantly increased the risk of hypertension
and chest pain (reflecting CHD). The associations
were independent of demographic and health
behaviors. Risk of CHD was also independent of
a history of hypertension.
Strengths of this study include the large sample
size, randomized selection of participants, and
use of standardized instruments and procedures
to collect the data. Limitations include the crosssectional study design, the inability to assess if
stress preceded the disease or vice versa, the
self-report of many diseases and behaviors, and
the use of chest pain rather than clinical
ascertainment of CHD.
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Table 1: Population Characteristics of Surveyed
Participants in Da Nang, Viet Nam

Figure 1: Stroke Symptoms Survey Questions

BACKGROUND

RESULTS

Both Sexes
Stroke

No Stroke

P -Values

Symptoms Symptoms

•Stroke is the second leading cause of death
and disability worldwide.
•Low and middle income countries like Viet
Nam account for more than 85% of stroke
mortality.
•Known risk factors for stroke include
hypertension, smoking status, low fruit intake,
high red meat and fat intake, heaving drinking,
and psychosocial stress.
•Balance is a proxy for overall functional status,
is a symptom of some strokes, is associated
with other signs of minor stroke, and could be
an indicator for other global stroke symptoms.
Hypothesis: Poor balance as measured by
inability to hold side by side, semi-tandem, and
tandem stands is associated with increased risk of
stroke symptoms in community-dwelling adults in
Da Nang, Viet Nam.

•Significantly associated demographic and
behavioral factors with stroke symptoms in
bivariate analysis were age, education, income,
and region, exercise, smoking, stress, and diet (pvalue: <0.005). History of self-reported chest pain
and measured hypertension were significantly
associated with stroke symptoms. However, they
were not confounders in models assessing balance
and stroke symptoms. (Table 1)
•All of the balance stands, including side-by-side,
semi-tandem and tandem stands, were
significantly associated with stroke symptoms (pvalue: <0.001). (Table 1)
•After adjusting for age, gender, education,
nutrition, stress, exercise, and smoking, the
inability to perform the balance stances showed a
3- to 6-fold increase for risk of reporting stroke
symptoms (p-value: <0.05). (Figure 3)
•In analysis of individual stroke symptoms, each of
the stances was significantly associated with the
non-vision related symptoms: painless weakness
on one side, loss of understanding, numbness on
one side, and loss of speech (p-value: <0.05). No
association was found between vision symptoms
and balance stances. (Table 2)

Figure 2: Balance Tests

Table 2: Associations Between Balance and Stroke Symptoms

METHODS
Figure 3: Balance Stances and Risk of Stroke Symptoms

CONCLUSION

25
20
Odds Ratios

•We conducted a cross-sectional study of 1,621
adults age 35 or older based on a randomized
cluster sampling in Da Nang, Viet Nam.
(September-December 2010).
•Participants were asked to provide information
about their demographics, health behaviors,
disease history, and presence of stroke
symptoms. (Figure 1: Survey based on WHO’s
STEPwise Approach to Chronic Disease Risk
Factor Surveillance).
•Participant’s physical function was evaluated
through the Short Physical Performance Battery
(Figure 2). Balance was assessed as the ability
to hold three difference stances for at least 10
seconds: side by side (feet together), semitandem (one foot placed at the arch of the
other foot), and tandem (toe to heel).
• Statistical analysis (frequency distributions and
multivariate logistic regressions) were
performed to determine associations between
other stroke symptoms and each of the stances.

19.983
18.369

15
10
5

11.026
8.485

7.299

6.109
3.927

3.603
2.031

1.783

0
-5

Side by side

10.175

8.647

Adjusted Side by side

Semi-tandem

Functional Status

5.063
2.786
1.064

Adjusted Semi-tandem

*adjusted for age, gender, education, stress, diet, exercise, and smoking. P-value: <0.05

2.325

Tandem

3.875
1.476

Adjusted Tandem

•Our study exemplified an easily measurable and
inexpensive proxy for functional status and for
identifying high-risk individuals for stroke.
•We found that vision questions were not as
useful as other symptoms for defining stroke
based on associations with balance.
•Strength of this study include the large number
of participants in a community setting,
standardized self-reported surveys, and
randomized selection.
•Limitations were the cross-sectional design,
potential cultural and linguistic
misinterpretation, and recall bias.
•Future studies should focus on balance as a
predictor of future stroke.
This research was supported by awards from the
National Institutes of Health (NIH), Fogarty International
Center (1 R21 TW008431-01A1) and National Institute
for Minority Health and Health Disparities (T37MD001449).

