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Abstract : The aims of this descriptive predictive study of people with hypertension in the
community were to 1) describe the prevalence of albuminuria and uncontrolled blood pressure,
and 2) examine the factors predicting of albuminuria and uncontrolled blood pressure.
A socio-ecological model was used to guide the conceptual framework. The sample was 360
community-dwelling people with hypertension in a province in central Thailand. Data were
collected using questionnaire-based, structured interviews about health information, health
behaviors, knowledge and attitude toward hypertension, family support, and community
participation. A three-day food record was completed. Body mass index, waist circumference,
blood pressure, and albuminuria were measured. Data were analyzed using descriptive
statistics and multiple logistic regression.

The prevalences of microalbuminuria, macroalbuminuria and uncontrolled blood
pressure were 23.6%, 3.9%, and 52.2% respectively. Multiple logistic regression analysis revealed
that sodium intake and stress together predicted 72.5% of albuminuria. Sodium intake, medication
adherence, knowledge of hypertension, and stress together predicted 65.3% of uncontrolled
blood pressure. These results suggest that community health nurses should 1) monitor people
with uncontrolled hypertension who exhibit high sodium intake and implement interventions
to increase health awareness and promote low sodium consumption; 2) coordinate with
the physicians to monitor albuminuria, particularly in persons with high sodium intake and
high stress; and 3) collaborate with the community to initiate a campaign to raise awareness
of the risks of high blood pressure.
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and for the population with hypertension with no other
complications, and less than 130/80 mmHg for those
with diabetes mellitus or chronic kidney disease.” The
last National Health Examination Survey IV (2008 -
2009) of 12,240 Thai people aged 15 years and older
found that 20.7% of people diagnosed with hypertension
had uncontrolled blood pressure °and it was reported
by WHO that 22.3% of people diagnosed with high blood
pressure in Thailand do not have their blood pressure
under control.*

One of the negative health outcomes of high blood
pressure is albuminuria, including microalbuminuria’
and macroalbuminuria.’ Microalbuminuria is a biological
marker of systemic endothelial dysfunction, considered
to be an early sign of the atherosclerotic process and
the resulting kidney damage.® Macroalbuminuria, an
advanced stage of microalbuminuria, is associated with
the risk for progressive loss of renal function and a worse
cardiovascularprognosis.® However, macroalbuminuria
is more closely associated with renal dysfunction than
cardiovascular events.’

Most studies about albuminuria in Thailand
have been done in people with diabetes mellitus, but
two studies have been conducted, revealing 18-45%
of microalbuminuria in the sample with hypertension.”®
Although there were studies addressing predictors of
uncontrolled blood pressure in different geographical
areas including the central,’ the north-easthern, ' and
the southern part of Thailand,"" differences in settings
occur in community contexts and lifestyle.

The complications of uncontrolled blood pressure
impact individuals, family, and society at the national
level, resulting in increased healthcare costs and decreased
national income. Therefore, the goal of this study was to
investigate predictors of uncontrolled blood pressure
and albuminuria among people with hypertension to develop
information on how to improve hypertension care.

Conceptual Framework and Review of
the Literature

The Socio-ecological Model,"'” based on
Bronfenbrenner’s Ecological Systems theory, was used
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to guide the study. This Model is comprehensive,
including all factors from individual to community and
from biological factors to psychosocial and behavior
factors. The Model focuses on the dynamic interaction
of the person with their environment.'> Using the
socio—ecological approach includes factors classified
at an individual level such as personal characteristics,
knowledge and attitudes about hypertension, stress,
and health behaviors. The factor classified at the
interpersonal level was family support and at the
community level it was participation in community
activities.

Albuminuria is predictive of poor renal and
cardiovascular outcomes in people with hypertension.
The individual factors that have been found to be
associated with albuminuria include age’®, gender'*,
smoking, stress, inflammation,’ sodium intake,*'® 16
and metabolic syndrome which includes diabetes
mellitus,"* hypertension,"* body mass index (BMI)"",
waist circumference (WC)"", and hyperlipidemia. No
existing literature related to albuminuria has been done
using a model that allows examination of family or
community level factors.

Individual risk factors for hypertension can be
categorized into two groups: non-modifiable and
modifiable risk factors. Non-modifiable factors
include gender, age, and duration of hypertension. The
risk for developing high blood pressure is atages over
65 years, and women are at greater risk than men.’
Modifiable risk factors include individual health
behaviors such as dietary behavior, alcohol drinking,
exercise, medication adherence, body weight, and

9,18, 19
stress management.

A positive correlation has
been found between a reduction of sodium intake and
a decrease in blood pressure.'® Many studies have
shown that excessive alcohol intake, '*lack of exercise

9,20 15
and stress

behavior, ? poor medication adherence,
are associated with the incidence of high blood pressure.
Obesity represents a state of vascular inflammation
that can cause endothelial dysfunction®' and is one of

the factors related to uncontrolled blood pressure."**
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In addition, a lack of awareness about hypertension
and knowledge of disease and treatment have been
associated with uncontrolled blood pressure.”’
Previous studies in Thailand have indicated that
family members are the major source of emotional,
appraisal, and instrumental support for people with

10,24

hypertension and the most significant factor related

to blood pressure control in Thailand was family and

10,24

family support. To date, a small number of studies
have included community involvement in the
predictors of blood pressure control among people with
hypertension. If community involvement were included
in the predictors, the scope of nursing practice would
expand to the community and collaboration could take
place with other professionals that work with the
community, such as social workers or the local
government. Community participation is a principle
that involved active inhabitants in all appearances of
strategic plan development, implementation, and
evaluation for continued participation in empowerment
programs.”®

Aims: The study aims were to: 1) describe the
prevalence of albuminuria and uncontrolled blood
pressure and 2) examine the personal factors (age, gender,
duration of hypertension, BMI, waist circumference,
knowledge and attitude toward hypertension, and
stress ), health behaviors (smoking, alcohol drinking,
physical activity, medical adherence, stress management,
and sodium intake), family support and participation
in community activities predicting albuminuria and
uncontrolled blood pressure in community dwellers
with hypertension.

Methods

Design: A cross sectional, predictive design was
used.

Ethical Considerations: The study was approved
by the Human Subjects Committee of Mahidol
University. Participants that met the eligibility criteria

were informed of the study purpose and their right to
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refuse to answer the questions and were asked to sign
a consent form.

Sample and Setting: Potential participants were
people with hypertension that had come for follow-up
at a chronic illness clinic at two health-promoting
hospitals in a community in a province in central
Thailand, from May to July, 201 3.

The participants were recruited through
convenience sampling according to the following
inclusion criteria: 1) a diagnosis of hypertension for at
least six months; 2) no medication changes with the past
month; 3) able toread, write, and verbally communicate
in Thai; 4) willingness to participate in the study; 5)
aged =60 years, and 6) no mental health problems
based on the Chula Mental Test. Persons who were
pregnant, lactating, taking more than three medicines,
and/or had a fever or cellulitis were excluded from the
study.

Sample size was determined based on logistic
regression. The recommended sample size for each group
was at least 10 observations per estimated parameter.>®
Since this study included 15 predictors, the minimum
sample size for each group was 150. There were two
outcome category groups: controlled and uncontrolled
blood pressure groups so the total sample size was
300. Toallow for incomplete data on some participants,
60 participants (approximately 20% of the sample)
were added resulting in a final sample size of 360.

Instruments: The instruments consisted of six
questionnaires and a record form. These were personal
factors, health behaviors, family factor, and community
factor instruments:

1) The Demographic Questionnaire (DQ),
developed by the researcher, consisted of age, gender,
occupation, religion and duration of hypertension. Age
and duration of hypertension were reported in years.

2) The Knowledge of Hypertension Questionnaire
(KHQ), modified from Rujiwatthanakorn,”’ consists of
12 items concerning hypertension knowledge: knowledge
about food consumption (5 items), medication (2
items), stress (2 items), exercise (2 items), and
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complications (1 item). The respondents answer yes,
no, or not sure. The scores are 1 (yes) and O (no or
not sure). The total scores range from O to 12 and are
classified into 3 levels according to Bloom’s cut-off
point, 60%-809%, as follows: 0-7 or < 59% low; 8-9
or 60-80% moderate; and 10-12 or 80-100% high.

3) The Attitudes toward Hypertension
Questionnaire (AHQ), modified from Klabcharone, *®
consist of 10 items with positive and negative statements:
the feelings, beliefs and opinions of the participants
toward their high blood pressure and related to signs
and symptoms (1 item), causes (2 items ), complications
(1 item), and prevention of hypertension (6 items),
using a 5-point rating scale from 1 (disagree) to 5
(completely agree). The scores range from 10-50
and are divided into 3 levels based on X+S.D: positive
attitudes (> 46), medium attitudes (34-46), and low
attitudes (< 34).

4) The Life Distress Inventory (LDI) used to
measure perceived stress, was developed by Patrayutawat
et al., > and consists of 20 items. Responses are on
a 5-point rating scale ranging from 0 (no stress) to 4
(severe stress). The total scores range from 0-80 and
are divide into 5 groups: low (0-3), normal (4-18),
mild (19-25), moderate (26-33), and high stress
(34-80). Later for the multiple logistic regression
the scores are dichotomized: normal and low are
included in the normal group, while mild, moderate
and high stress are included in the stress group.

5) Body Mass Index is recorded as body weight
in kilograms divided by height in meters squared as
measured by the digital weighing scale and height
meter. Participants were classified into 4 groups:
underweight if their BMI was lower than 18.5 kg/m”;
low-risk cardiovascular disease (CVD) if the BMI
was between 18.5 — 22.99 kg/m”, moderate-risk group
for CVD if the BMI was 23.00-27.49 kg/m”, and
high-risk group for CVD if the BMI was 27.50 kg/m’
and above.*’

6) Waist Circumference (WC) was measured
as the distance around the abdomen at the level of the
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umbilicus. It was measured at the end of a normal
expiration. Participants were classified into 2 groups:
normal and excessive. The cut-off point of excessive
in men was >90cm. and for women it was >80cm.

The six health behavior instruments included:

1) The Cigarette Smoking Questionnaire (CSQ),
was developed by the researcher based on a literature
review. The use of cigarettes and cigars and smokeless
tobacco products was assessed. Participants were
classified into 2 groups: smoking and nonsmoking.

2) The Alcohol Intake Questionnaire (AIQ)
to assess the frequency of drinking and the number of
drinks that the participants consumed was developed
by the researcher based on a literature review. A drink
is classified as 120z. beer, 40z. wine, or 1.50z.
80-proof spirits.31 Participants were classified into
3 groups: non-drinking, moderate drinking, and
excessive drinking. A person that did not drink at all
was classified as a non-drinker. A person that drank
one to two drinks a day for men, and one drink a day
for women was classified under moderate drinking.
Any person that drank more than that specified as
moderate drinking was placed into the excessive
drinking category.31

3) The Medication Adherence Questionnaire
(MAQ) was modified from Itthakom ** and consists
of a modified visual analog scale: the % of frequency
of medications taken as prescribed in the past month.
The modified visual analog scale asked people with
hypertension to put a mark on the line (100 mm.) at
the point showing their best guess about what % of
their medications they had taken in the last month. If
the % was more than 80% participants were classified
into adherence to medication. For more understanding,
an open-ended question about the reason for low
medication adherence was added.

4) The Stress Management Questionnaire
(SMQ) was modified from the instrument of the
Department of Mental Health, Ministry of Public
Health, Thailand and Rujiwatthanakorn *” and consisted
of 10 items about strategies to reduce stress, and one
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open-ended question. Responses were yes or no.
Participants who responded to “yes” were classified
into having stress management strategies and if “no”
were classified into having no stress management.

5) The Global Physical Activity Questionnaire
(GPAQ), measured participants’ self report of level
of physical activity. It was originally developed by
WHO and translated into the Thai language by the
Division of Physical Activity and Health, Department
of Health, Ministry of Public Health, Thailand.?* The
16 item GPAQ measures 3 domains: activity at work;
travel to and from places; and recreational activities.
The participants were classified into 3 groups: high,
if the participants engaged in vigorous activity > 3 day/
week and total MET (min/wk) > 1500 or had overall
of vigorous or moderate activities > 7 day/week and
total MET (min/wk) > 3000; moderate if the
participants engaged in low to vigorous activities and
had vigorous activities > 3 day/week and spent > 20
min/day or had moderate activities > 5 day /week and
spent > 30 min/day or had overall vigorous activities
> 5 day/week and total MET (min/wk) > 600; and
low if the level of physical activity was lower than the
criteria for high and moderate.

6) The Dietary Recording Form (DRF) for
a 3-day food record was developed by the researcher
based on aliterature review. Participants recorded all food
items and amounts consumed for 3 days (2 weekdays
and 1 weekend day ). The information was recorded and
calculated using the INMUCAL-NUTRIENT program
WD.5 version, developed by the Institute of Nutrition,
Mabhidol University, to determine daily sodium intake.
Participants were classified into 2 groups—high sodium
intake and low sodium intake—and the cut-off point
for low daily sodium intake was 2,400 mg per day.

The family factor instrument was The Family
Support Questionnaire (FSQ), developed by the researcher
based on a literature review and House’s theory of family
social support. It consists of 20 items including four types
of support: emotional support (6 items ), informational
support (4 items), instrumental support (5 items),
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and appraisal support (5 items), with a 5-point rating
scale from 1 (not at all true) to 5 (completely true).
The scores range from 20-100 and were divided into
3levels based on X+S.D: high (> 86), medium (54-86),
and low (< 54).

The community factor instrument was The
Participation in Community Activities Questionnaire
(PCAQ), modified from Juejunthuk,®® consisted of
11 items, including five dimensions: decision making,
planning, implementation, benefits, and evaluation,
on a 4-point rating scale from 0 (never) to 3 (every
time). The scores ranged from 0-33 and were divided
into 3 levels based on X+S.D: high (> 25), medium
(5-25), and low (< 5).

Dependent variables include:

1) Blood Pressure (BP) was the average blood
pressure at the time of study entry, measured with
a calibrated sphygmomanometer follow by the
recommendation from JNC-7.? The systolic and
diastolic blood pressure levels for the second and the
third measurement were averaged and recorded. A
participant was categorized into one of two groups
based on their blood pressures. They were in the
uncontrolled group if the averaged systolic blood
pressure (SBP) was >140 mmHg and/or the averaged
diastolic blood pressure (DBP) was =90 mmHg for
the sample with hypertension without diabetes mellitus
or chronic kidney disease, and the SBP was =1 30mm
Hg and/or the DBP was 80 mmHg for those with
diabetes mellitus or chronic kidney disease. Participants
were allocated to the control group if the SBP was
<140 mmHg and the DBP was <90 mm Hg for the
sample with hypertension without diabetes mellitus or
chronic kidney disease, and if the SBP was <130mm
Hg and the DBP was <80 mmHg for those with diabetes
mellitus or chronic kidney disease.

2) Albuminuria was determined by using the
urine albumin to creatinine ratio (UACR ). Measurement
was done on a participant’s spot urine collected in a
15 ml container. The container was kept cool until it
was returned to the laboratory for analysis with
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instrumentation laboratory (i lab 650) using the
immune turbidity method. The results were divided into
2 groups: normoalbuminuria if the UACR was lower
than 30 mg/g, and albuminuria if the UACR was
greater than 30 mg/g.

The questionnaires on demographics, knowledge
of hypertension, attitudes toward hypertension, life
distress inventory, medication adherence, stress
management, global physical activity, dietary recording,
family support, and participation in community activities
were content validated by five professionals, one

cardiologist and four nurse instructors all experts in

Table 1 Summary of variables and measurements

hypertension care. For item relevance, the content
validity index (CVI) was determined based on the
proportion of agreement (strongly agree and agree)
and disagreement (disagree and strongly disagree)
with each item. The reliability testing of the research
tool was conducted at the health-promotion hospital
using 22 people meeting the inclusion criteria, and
but were not included in the actual study. Cronbach’s
alpha coefficient was calculated to assess the reliability
of the questionnaires. The summary of psychometric
properties of the questionnaires are included in
Table 1.

Psychometric property

Variables Method of measurement ContentValidity Reliability
Personal factors
Age, gender, duration Demographic questionnaire 0.96 -
of hypertension
Knowledge of Knowledge of hypertension questionnaire 0.93 KR-20
hypertension Original 0.48
Pilot 0.43
This study 0.43
Attitude toward Attitude toward questionnaire 0.98 Cronbach’s alpha
hypertension Original 0.70
Pilot 0.70
This study 0.74
Stress The Life Distress Inventory 0.95 Cronbach’s alpha
Original 0.84
Pilot 0.95
This study 0.92
Body Mass Index Weight/ height - The reliability of weighting
Weight measure by digital weighting scale was conducted once a
scale week with a plummet.
Waist circumference ~ Measure past the navel at breath out by - Calibration of the tape was
measuring tape done from the Ministry of
Commerce
Health behaviors factors
Medication adherence ~ Medication adherence questionnaire 0.80 Cronbach’s alpha
Original 0.89
Pilot study 0.99
This study 0.99
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Table 1 Summary of variables and measurements (continued)

Psychometric property

Variables Method of measurement ContentValidity Reliability
Stress management The stress management questions 0.95 Cronbach’s alpha
Pilot study 0.51
This study 0. 62
Physical activity Global Physical Activity Questionnaire 0.99 Kappa =0.67-0.73
(GPAQ)
Sodium intake 3-day food record 0.99 -
Family factor
Family support Family support questionnaire 0.99 Cronbach’s alpha
Pilot 0.73
This study 0.95
Community factor
Participation of community Participation of community activity 0.84 Cronbach’s alpha
activities questionnaire Original 0.75
Pilot 0.97
This study 0.97
Dependent Variables Calibration of the
Blood pressure Measure 3 times with mercury sphygmomanometer was
sphygomomanometer done from the MMC
Company.
Albuminuria Spot urine for Albumin and Calibration of the

Creatinine which analysis with instrumentation
laboratory (i lab 650) by immune turbidity

method.

instrumentation laboratory
was done form company
every 3 months

Data Collection: Participants had their body
weight, height, waist circumference, and blood
pressure measured by the principal investigator (PI)
and research assistants who were health volunteers
trained by the PI. Participants were informed of the
methods for albuminuria collection. A face-to-face
structured interview was performed by the PI and
research assistant for 45 minutes using the previously
described questionnaires. In addition, a 2-day food
record was completed and then within 1 week the
researcher telephoned participants to obtain the
information for one weekend day.

Data Analysis: Descriptive statistics were used
to describe the demographic characteristics of the
sample. Multiple logistic regression was used to
analyze the association between personal factors,

health behaviors, and family factor in relation to the

Vol. 19 No. 2

controlled blood pressure and albuminuria of people
with hypertension. Prior to the logistic regression
analysis, the assumption testing for multicollinearity
of all predictors was done by considering tolerance and
the variance inflation factor (VIF). A common cut-off
for multicollinearity is <0.10 for tolerance value, with
a VIF value of >10.?® Results revealed higher tolerance
values (> 0.10) and a lower VIF (< 10). Thus, the
predictors did not exhibit multicollinearity.

Results

Demographic data: After recruiting people with
hypertension using the screening criteria, 8 people >75
years were excluded due to having mental health
problems as screened by the Chula Mental Test. Three
hundred and seventy-two people with hypertension
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that met the study criteria were approached, however,
12 men refused to participate because they were busy
and felt that participation would be inconvenient. As
a result there were 360 participants with 73% being
women. Approximately 67% were aged 60 years and
older with a mean age of 63.5 + 9.9 years. The most
frequent participant occupations were employee
(56%) and agriculturist (30%). The duration of
hypertension was from 6 months to 37 years, with amean
of 6.9 + 5.8 years. Seventy-seven percent of the

participants had co-morbidities. Hyperlipidemia was

the most common co-morbidity (62% ), followed by
diabetes mellitus (DM) (369%) (Table 2).

Prevalence of albuminuria: The prevalence of
albuminuria was 27.5%. Microalbuminuria (UACR
30-300mg/g) was foundin 27.5% of the participants
while 3.99% had macroalbuminuria (UACR > 300 mg/g)
(Table 2).

Prevalence of uncontrolled blood pressure:
Among the 360 participants that agreed to participate
in the study, 52.2 % had uncontrolled blood pressure
(Table 2).

Table 2 Demographic and disease characteristic of the sample (n=360)

Demographic N % Disease N %
Gender Blood pressure
Male 97 26.9 Controlled (< 140/90 mmHg) 172 47.8
Female 263 73.1 Uncontrolled (> 140/90 mmHg) 188 52.2
Age (years) Albuminuria
Range 36-89 Normoalbuminuria (< 30 mg/g) 261 172.5
Mean 63.5 Microalbuminuria (30-300 mg/g) 85 23.6
S.D. 9.9 Macroalbuminuria (> 300 mg/g) 14 3.9
Range 6-1,355
Mean 52.96
S.D. 129.46
Duration of Hypertension (years)
Range 0.6- 37
Mean 6.9
S.D. 5.8
Occupation Co-Morbidities
employee 202 56.1 No 84 23.3
agriculturist 108 30.0 Yes 276 76.7
merchant 36 10.0 Hyperlipidemia 223 61.9
unemployed 14 3.9 Diabetes Mellitus 129 35.8
Heart disease 16 4.4
Renal disease 1 0.3
Religion
Buddhist 100 100.0
142 Pacific Rim Int ] Nurs Res ¢ April - June 2015
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Predictors of albuminuria: Multiple logistic
regression was employed to examine which risk factors
had an effect on the probability of albuminuria. After
entering the order of predictors into the model from
the first step by the binary logistic regression, it was
found that the determinants in predicting albuminuria
were higher sodium intake and stress. The chi-square
goodness of fit test was 0.258 at p-value >.05. Therefore,

the data fit the model. The overall percentage of predicted
albuminuria was 72.5% (Table 3). A person that
consumed more than 2,400 mg/day of sodium was 58
times more likely to have albuminuria than those that
consumed less than 2,400 mg/day (95% CI = 8.0-
424.3) and a person reporting stress was 1.9 times
more likely to have albuminuria than those without
stress (95% Cl =1.1-3.4) (Table 3).

Table 3 Multiple Logistic Regression analysis of predictors on albuminuria (n = 360)

Predictors Coefficient SE () OR 95%CI p-value
(B)

Sodium intake

< 2,400 mg/day* 1.00

> 2,400 mg/day 4.064 1.014 58.19 7.98-424.34 <.001
Stress

No* 1.00

Yes 0.638 0.293 1.89 1.07-3.36 .030
Constant -4.714 1.007

Predictive power = 72.5%
*Reference group

Predictors of uncontrolled blood pressure:
Sequential analysis was used to assign the priority of
entry of the variables to the model by considering the
p-values from the univariate analysis. Multiple logistic
regression was employed to examine which risk factors
had an effect on the probability of uncontrolled blood
pressure. It was found that the determinants which were
predictive of blood pressure controlled were low sodium
intake, adherence to medication, high knowledge of
hypertension, and no stress. The chi-square goodness
of fittest was 0.711 atp-value >.05. Therefore, the data
fit the model. The overall percentage of predicted blood
pressure control was 65.3% (Table 4).

Among these significant predictors of blood
pressure controlled, the odds ratio of high sodium intake

was 2.7. Thus, a person consuming >2,400 mg/day

Vol. 19 No. 2

of sodium was approximately 3 times more likely to
have uncontrolled blood pressure than those whose
sodium consumption was <2,400 mg/day (95% CI =
1.6-4.5). Therisk of having uncontrolled blood pressure
among the persons that exhibited poor medication
adherence was approximately 2.5 times that of the
individuals that exhibited adherence (95% Cl=1.3-4.7).
A person with alow level of knowledge of hypertension
was 2.4 times more likely to have uncontrolled blood
pressure than those with high levels of knowledge
(95% CI = 1.2-4.8). Finally, the odds ratio of the
association between stress and uncontrolled blood
pressure was 1.98. Therefore, a person who reported
experiencing stress had a risk of uncontrolled blood
pressure 2 times that of the individuals that did not
experience stress (95% CI = 1.1-3.5) (Table 4).
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Table 4 Multiple Logistic Regression analysis of predictors on uncontrolled blood pressure (n = 360)

Predictors Coefficient SE (B) OR 95%CI p-value
B

Sodium intake (mg/d)

<2,400* 1.00

> 2,400 0.992 0.260 2.70 1.62-4.49 <.001
Medication adherence

Adherence* 1.00

Non-adherence 0.904 0.331 2.47 1.29-4.73 .006
Knowledge of hypertension

High* 1.00

Moderate 0.388 0.247 1.48 0.91-2.39 0.116

Low 0.861 0.364 2.37 1.16-4.82 0.018
Stress

No* 1.00

Yes 0.683 0.293 1.98 1.11-3.52 .020
Constant -1.223 0.280

Predictive power = 65.3%
* Reference group

Discussion

The prevalence of microalbuminuria among
participants with hypertension was consistent with the
levels found in previous studies.” ** ** One-third of
the participants had renal damage, probably related to
the high prevalence of uncontrolled blood pressure,
which was higher than previous studies.”*® This
difference in prevalence might be due to differences
in the method of urine collection (time, 24-hour,
random) and the quality of the albumin assay.

The prevalence of uncontrolled blood pressure
among people with hypertension in a community in
central Thailand, was twice that observed in the last
National Health Examination survey IV (2008-2009),°
and by WHO.* One possible explanation for this difference
is that the cut-off point to define blood pressure control
among persons with other complications, such as
diabetes mellitus and kidney disease, was lower. The
participants also had other cardiovascular risk factors:
three-fourths had overweight and obesity; two-thirds
had hyperlipidemia; one-third had DM; and almost
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all participants had abdominal obesity. Additionally,
72% consumed more than 2,400 mg/day of sodium.
All these risk factors were likely contributing to
uncontrolled blood pressure.

The predictors of albuminuria: The best
predictors of albuminuria were higher sodium intake
and stress, with a 72.5% overall predictive power
(Table 3). Albuminuria is a biological marker of systemic
endothelial dysfunction and it has been found to be
a sensitive predictor of cardiovascular risk in people
with hypertension.® According to the social ecological
model, the predictors that influence albuminuria were
intrapersonal factors. It could be assumed from this
finding then that the greatest effect of albuminuria was
at the individual level —the family and community level
did not influence albuminuria.

Sodium intake was the first predictor of albuminuria.
This might be partly due to high sodium consumption
in Thai people when compared with western countries.”’
This finding was similar to that of previous studies, which
indicated that increased dietary sodium was associated
with albuminuria,” ' with high sodium intakes associated
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with significantly raised albuminuria. High dietary
sodium intake is hypothesized to cause arterial injury
without increasing blood pressure.'® Moreover, during
high sodium intake, renal blood flow decreases and
intra-glomerular pressure increases.'®

Stress was the second predictor of albuminuria.
Hypotheses about the pathophysiology of albuminuria
suggest that increased levels of urinary albumin may
be related to inflammation, endothelial dysfunction or
abnormalities in the renin-angiotensin-aldosterone
system.” These hypotheses may explain the impact of
stress on urinary albumin loss.

Blood pressure control and BMI were not
associated with albuminuria in this study. The possible
reason might be that the differences of the cut-off point
on blood pressure control and BMI for Asians, and the
average of blood pressure with previous studies.'* "’
Waist circumferences (WC) was not associated with
albuminuria. It might have been because a measurement
error of WC from the participants who tended to pull
in their abdomens.

The predictors of uncontrolled blood pressure:
The best predictors of uncontrolled blood pressure were
higher sodium intake, poor medication adherence, less
knowledge of hypertension, and stress—with 65.3%
overall predictive power (Table 4). According to the
Socio-Ecological Model, two predictors (knowledge
of hypertension and stress ) were intrapersonal factors,
while sodium intake and medication adherence were
health behaviors. These predictors were at a microsystem
level that could affect blood pressure. Therefore, the
main influences on uncontrolled blood pressure were
the intrapersonal factors. This result can be explained from
asocio—ecological perspective—that health status is affected
by a variety of personal factors, including genetic heritage,
behavioral patterns, and psychological dispositions. '

Higher sodium intake was the strongest predictor
of uncontrolled blood pressure, even though some
data on sodium intake may be under-estimated by the
participants. This finding is consistent with previous
studies, where higher levels of sodium intake was
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associated with uncontrolled blood pressure.'®** Most
participants in this study consumed more than the
recommended amount of sodium, with a mean intake
of 3324 + 1582 mg/d. Additionally, the data from
the 3-day food record showed that most participants
used seasonings and they preferred to buy food from
food shops rather than cooking at home. In the Thai
culture, food at food shops or food stalls is very salty,>
thus adding to the risk of participants that consumed
more than 2,400 mg/day.

Poor medication adherence was the second
predictor of uncontrolled blood pressure. This finding
was consistent with prior studies in which drug
compliance was associated with uncontrolled blood
pressure.”*° The goal of antihypertensive therapy is
achieve and maintain blood pressure control in order
to reduce the probability of future cardiovascular and
renal events. An approach to accomplishing these goals
is to increase adherence to treatment regimens among
the patients.*” Nevertheless, most of the participants
with low medical adherence revealed that “they were not
ill, and their blood pressure was normal level. Therefore,
they had no need to take medicine regularly.” Therefore,
the lack of symptoms of hypertension was found to
decrease adherence.

Lack of knowledge about hypertension was the
third predictor of uncontrolled blood pressure. This
finding was consistent with previous studies in which
knowledge of hypertension was associated with blood

23,24
pressure control.

However, this was inconsistent
with another study'' that knowledge of hypertension
was not significantly related to blood pressure control,
even in rural contexts. It might be explained that most
respondents of those studies had good knowledge about
hypertension, or they had participated in some public
health education programs on hypertension prevention.

Stress was the fourth predictor of uncontrolled
blood pressure. This finding was homogenous with
previous studies that emphasized the idea that a stimulus
or circumstance causing such a condition or a daily life
event is associated with lack of blood pressure control.’
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Stress can cause high blood pressure which is explained
by its pathogenesis. Stress stimulates the over-activity
of the sympathetic nervous system and this brings about
an increase in arterial contractibility and leads to increased
vascular resistance. Moreover, stress can decrease the
filtration surface in the kidney resulting in sodium and fluid
volume thus increasing preload by raising cardiac output
and by disturbing the renin-angiotensin function.*'
However, the rest of the personal factors (gender,
age, duration of hypertension, BMI, WC, attitude
toward hypertension, activities), health behaviors
(cigarette smoking, alcohol drinking, stress management,
and physical activity ), family support and participation
in community were not significantly associated with
uncontrolled blood pressure. One possible reason might
be because of the community context, the way of life in
rural area in Thailand in which people engaged in such
physical activities in their daily life, and participated
in the community activities. Moreover, a culture of
the family in Thailand is expected a family member have
a good take care of their family members or parents.

Limitations

Limitations include the following: 1) the
charted blood pressure depended on the current blood
pressure measurement, and did not necessarily reflect
previous blood pressure levels found in the medical
records; 2) the determination of UACR was based on
asingle urine specimen; 3) self-report of the 3—-day food
record evaluating the sodium intake of people with
hypertension may have underestimated the ingredients
of the menu because Thai food and some households
in large families whose members eat together; and 4)
errors in measuring waist circumference from the
participants who trended to pull in their abdomens.

Conclusion and Recommendations

The prevalence rate of albuminuria among the
participants with known hypertension was 27.5% and

146

52.2% of participants with uncontrolled blood pressure.
The predictors of albuminuria were higher sodium
intake and stress. The predictors of uncontrolled blood
pressure were higher sodium intake, poor medication
adherence, low knowledge about hypertension, and
stress. Recommendations for nursing practice are as
follows: the community health nurses should 1)
monitor persons with uncontrolled hypertension that
exhibit high sodium intake and implement interventions
in order to increase health awareness and promote low
sodium consumption; 2) coordinate with the physicians
in order to monitor albuminuria particularly regarding
those with high sodium intake and high stress; and 3)
collaborate with the community and local government
to initiate a campaign to raise community awareness.
In further studies, intervention programs to increase
the health awareness and promote low sodium consumption
should be implemented for people with hypertension
who have high sodium intake; and albuminuria should
be monitored regularly in people with uncontrolled
hypertension, high sodium consumption and high stress.
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