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Cardiovascular disease accounts for almost 50% of deaths in patients with renal
disease.1 Hypertension is a major risk factor for cardiovascular disease in end-stage
renal disease.2 The prevalence rate of hypertension in patients on chronic hemodialysis (HD) is approximately 75%–100%.1,3,4 According to the National Kidney
Foundation Kidney Disease Outcomes Quality Initiative (K/DOQI, 2005) clinical
practice guidelines, predialysis and post dialysis blood pressure (BP) should be less
than 140/90 mmHg and less than 130/80 mmHg, respectively.5
The literature indicates that the major reasons for uncontrolled hypertension in
this population include excess salt and fluid intake, nonadherence with BP medications, and missing HD treatments.4,6,7 Nonadherence with fluid restrictions and
missing HD treatments can result in fluid overload and elevated BP. Estimates of
nonadherence with fluid restrictions in HD range from 30% to 74%.5,8,9 Estimates of
patients missing HD treatments range from 0% to 35%.9,10 The literature indicates
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Background: Hypertension is very poorly controlled in patients on hemodialysis (HD).
Demographic and psychosocial predictors of nonadherence with blood pressure (BP) regimens
in HD have not been investigated. A study of 118 HD patients from six outpatient HD units
was conducted to determine the relationship between demographic/psychosocial factors and
adherence with BP-related regimens, ie, fluid restriction, BP medication adherence, and HD
treatment adherence.
Methods: Descriptive statistics, Pearson correlations, and multiple regressions were conducted
to analyze and determine the relationships between variables.
Results: Younger age was related to increased fluid gains (r = −0.37, P < 0.01), decreased medication adherence (r = −0.19, P = 0.04), increased missed HD treatments (r = −0.37, P < 0.01),
and diastolic BP (r = −0.60, P < 0.01). Female sex was significantly related to decreased fluid
gains (r = −0.28, P < 0.01). Race was related to increased missed HD treatments (r = 0.22,
P = 0.02). Increased social support was related to decreased missed HD treatments (r = −0.22,
P = 0.02). Depression scores were inversely related to decreased medication adherence scores
(r = 0.24, P = 0.01).
Conclusion: By identifying risk factors for nonadherence with BP-related regimens (young
age, male sex, decreased social support, and depression), health care providers can plan early
clinical intervention to minimize the risk of nonadherence.
Keywords: nonadherence, hemodialysis, blood pressure, demographic predictors, psychosocial
predictors
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that 25%–50% of HD patients are nonadherent with BP
medication regimens, a trend associated with poor control
of BP in these patients.8,11
A review of the literature did not find potential predictors specific to nonadherence with BP regimens in HD.
However, the literature did reveal predictors associated
with nonadherence with other self-care behaviors related
to HD. In a large-scale study of chronic outpatient HD
patients (n = 1,230), Bame et al12 found that half of the participants did not adhere with instructions for taking medication (50.2%) or for fluid restriction (49.5%). Younger
patients were much less adherent with instructions for
taking medications than elderly patients. According to
Bame et al,12 age was directly related to fluid restriction
adherence (P < 0.01), with adherence increasing 1.4 times
for every 10-year increase in age. Males were two thirds
less likely to adhere with fluid intake recommendations.
Kugler et al13 also found significant correlations between
young age and fluid restriction nonadherence (P = 0.001)
in a sample of 916 chronic HD patients in Germany and
Belgium.
Saran et al14 identified predictors of nonadherence in a
large sample of HD patients (n = 7,676). The sample was
drawn from the Dialysis Outcomes and Practice Patterns
Study database and included participants from Japan, the
US, and five European countries. Younger age was significantly related to skipping or shortening HD treatments
and excessive interdialytic weight gain (IDWG). Race was
related to skipping and shortening treatments, with African
Americans missing more HD treatments than other ethnic
groups. Depression was also related to skipping and shortening HD treatments.
Leggat et al 10 conducted a study in 6,251 chronic
HD patients to determine predictors and outcomes of
nonadherence. The strongest predictor was age, with those
aged 20–39 years being the least adherent with most measures (eg, IDWG, missing and shortening treatments). Sex,
length of time on HD, and diabetes were not good predictors
of nonadherence. Race, however, was related to skipping
treatments, with African Americans skipping and shortening
more treatments than other ethnic groups.10
Low income was associated with nonadherence to HD
behaviors, while positive correlations were found between
education and adherence with HD regimens.12 Social
support was related to adherence with HD regimens in
a number of studies.14–16 However, Kugler et al13 did not
find a relationship between social support and HD adherence behaviors. A number of studies found a relationship
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between depression and poor adherence with HD-related
regimens.17–20
In conclusion, a review of the literature found that the
most frequently cited demographic predictors of nonadherence with HD behaviors were young age, male sex, and race.
Relationships have also been found between a number of
psychosocial variables (depression, social support, income)
and adherence behaviors in the HD population.
The major aim of one randomized, controlled study21 was
to determine if an intervention incorporating self-regulation
components (monitoring, goal setting, and reinforcement)
could improve BP control in a chronic HD population. Using
the study data as a secondary source, the major purpose of this
paper was to determine if there were relationships between
demographic/psychosocial factors (age, sex, race, education,
income, comorbidities, social support, and depression) and
adherence with BP-related regimens (fluid intake, medication, and HD adherence).

Materials and methods
Study population
A 90-day, randomized, controlled study was conducted
to determine if an intervention incorporating monitoring, goal setting, and reinforcement could improve BP
control in a chronic HD population. A potential sample of
836 participants was drawn from six HD units in Michigan,
and 118 participants completed the study. Eligibility criteria
for the study included: age .18 years; a 4-week average
pre-HD BP .150 mmHg or diastolic BP .90 mmHg; and
ability to read and speak English. Exclusion criteria included:
having been on HD for less than 6 months; history of illicit
drug use; history of mental illness; lack of orientation to
person, time, or place; and a major health problem, such as
terminal cancer or human immunodeficiency virus.
The study was approved by the institutional review board
of a US Midwest research university and the HD units. The
nurse manager, medical director, and staff of the HD facilities attended an in-service on the study led by the principal
investigator. Next, interested participants were identified
by the medical director and/or nursing staff. The principal
investigator explained the study in detail to the potential
participants and answered all questions. Potential participants
were then asked to sign a written consent form approved by
the institutional review board.
After collecting the written consent forms, the principal
investigator reviewed charts and flow sheets to verify eligibility criteria. Demographic data and medical history data were
obtained by the principal investigator from the participants’
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medical charts. Baseline data collection also included
Modified Mini Mental State Examination and Patient Health
Questionnaire (PHQ-9) scores. In order to determine if
participants met the inclusion criteria related to cognitive
ability, the Modified Mini Mental State Examination was
used to measure global cognitive function. Depression was
measured using the nine-item PHQ-9. Subjects who scored
less than 80 on the Modified Mini Mental State Examination
or greater than 15 on the PHQ-9 did not meet the criteria
for inclusion in the study. For those who met the inclusion
criteria, the ENRICHD Social Support Instrument and the
Morisky Scale were administered.

Measurement tools
Social support

Social support was measured using the ENRICHD Social
Support Instrument, a self-administered seven-item
questionnaire that primarily measures functional social
support, especially emotional support, and has been used
primarily in cardiac patients.22 Possible scores can range
from 8 to 34, with higher scores indicating greater social
support. Reliability and validity have been established in a
sample of 196 patients post myocardial infarction.22

Depression
Depression was measured using the nine-item, 5-minute
PHQ-9. A score of 10 indicates minor depression,
11–14 indicates mild depression, and a score .15 indicates
major depression. The tool has been tested and validated
in the HD population.23 The PHQ-9 was administered at
baseline and 12 weeks.

Medication adherence
Adherence with the BP medication regimen was measured
using the Morisky Scale,24 a four-item instrument with
dichotomous (yes/no) response options. The sum of “yes”
responses provides a total score of nonadherence. Patients
who scored “no” on all questions were classified as highly
adherent and those who answered “yes” on at least one question were classified as having medium or low adherence. This
scale has been validated and found to be reliable in a variety
of medication adherence studies.25–27 The Morisky Scale was
administered at baseline and 12 weeks.

HD adherence
To determine adherence with HD regimens, HD records were
reviewed to calculate the number of HD treatments missed
over 12 weeks.
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Interdialytic weight gain
Dialysis flow sheets were reviewed by the investigator at baseline (30 days), 12 weeks (completion of intervention), and
16 weeks (4 weeks post intervention) in order to determine
IDWG. Patients were weighed in the HD unit before and after
their HD treatments. IDWGs were calculated by subtracting
the patient’s weight after their last HD treatment from weight
before the next HD treatment. Three IDWGs were averaged
in order to determine mean (M) weekly IDWG.

Blood pressure
Average BPs were calculated from the HD flow sheets. PreHD BPs were averaged to determine mean BP at baseline,
12 weeks and 16 weeks.

Statistical analysis
Demographic and questionnaire data were coded and entered
into Statistical Package for the Social Sciences version
17 software (SPSS Inc., Chicago, IL, USA) by the investigator.
Descriptive statistics were used to analyze all study variables.
Pearson correlations and multiple regression were conducted
to determine relationships between demographic/psychosocial
variables and BP-related regimens (fluid restriction, medication adherence, and HD adherence).

Results
Baseline characteristics
Table 1 summarizes the baseline characteristics of the
sample (n = 118). The average age of the participants was
59.69 ± 15.98 years with a range of 19–91 years. There were
60 (51%) men and 58 (49%) women. The race composition
consisted of 101 (86%) African Americans, 14 Caucasians
(12%), and three Middle Eastern (2.5%) participants.
For the entire sample, the average span of education was
12.43 ± 2.3 years with a range of 3–20 years. In terms of
income, 58 (49.2%) of the participants had a total yearly
household income of less than $10,000, which is considered
below the poverty level. The majority were unemployed
(n = 99, 83.9%), approximately 15 (13%) were employed on
a part-time basis, and only four (3.3%) were employed on
a full-time basis.
In terms of being married or living with a partner,
74 (63%) participants indicated that they were not married
and 44 (37%) were married or living with a partner. In terms
of comorbidities, approximately 50% of the sample participants had diabetes. Thirty-eight (32%) had type 1 diabetes
and 21 (17.8%) had type 2 diabetes. Forty (34%) had atherosclerotic heart disease and 28 (24%) had congestive heart

submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

975

Dovepress

Kauric-Klein

Table 1 Demographic variables (n = 118)

Patient Preference and Adherence downloaded from https://www.dovepress.com/ by 3.228.21.204 on 12-Jul-2020
For personal use only.

Variable
Age (years)
19–39
40–49
50–59
60–69
.70
Sex
Male
Female
Race
African American
White
Middle Eastern
Education
,Grade 8
 Some high school
 High school graduate
 Some college
 College graduate
Employment
 Not employed
Part-time
Full-time
Married or living with a partner
Yes
 No

n

%

15
12
31
27
34

12
10
28
23
27

60
58

51
49

101
14
3

86
12
2.5

6
26
30
41
15

5
22
25.4
35
12.7

99
15
4

83.9
12.7
3.3

44
74

37
63

Mean (SD)
59.7 (15.9)

HD attendance
The overall mean number of missed HD treatments was
1 ± 1.4, with a range of 0–6.

Fluid gains

12.4

Average IDWG for the sample was 2.5 ± 1.0 kg at baseline,
and 2.5 ± 1.1 kg at 12 weeks and 2.4 ± 1.1 kg at 16 weeks.
IDWG ranged from 0.10 kg to 6.7 kg. Average fluid gains
were not significantly different from baseline to 12 weeks.

Blood pressure

Abbreviation: SD, standard deviation.

At baseline, mean systolic BP for the group was
163.6 ± 12.4 mmHg, with a range of 142–202 mmHg, and
mean diastolic BP was 87.4 ± 10.2 mmHg, with a range of
64–119 mmHg. The average systolic BP decreased significantly from 163.6 mmHg at baseline to 158.5 ± 12.5 mmHg at
12 weeks (P < 0.01). The average diastolic BP decreased significantly from 87.4 mmHg at baseline to 85.3 ± 10.4 mmHg
at 12 weeks (P < 0.01).

disease. Sixty-four participants (54%) were taking three or
more BP medications. Total medications taken by the participants ranged from zero to six.

Relationships between demographic/
psychosocial variables and BP-related
regimens

Psychosocial factors and HD adherence
Social support

Tables 2 and 3 identify the correlations between demographic/
psychosocial variables and adherence with BP-related
regimens.

The average mean social support score for the sample was
29.3 ± 4.8, with a range of scores from 9 to 38.

Fluid gains

Depression
The total mean depression score for the sample was
10.97 ± 1.60, with scores ranging from 4 to 14. At 12 weeks,
the total mean depression score decreased slightly to
10.75, with scores ranging from 9 to 14. According to the
depression assessment tool used for this study (PHQ-9),
the sample score indicated a mild level of depression. There
was no significant difference in scores between baseline and
12 weeks (P = 0.07).

BP medication adherence
Medication adherence scores ranged from zero (100%
adherence) to four (maximum nonadherence), with
an average mean score of 0.8 ± 0.97 at baseline and
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0.88 ± 1.1 at 12 weeks. According to the Morisky Scale, these
results indicate a medium level of medication adherence.
There was no significant difference in scores between baseline and 12 weeks (P = 0.29).
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Age was inversely related to fluid gains at baseline and at
12 weeks and 16 weeks, indicating that elderly individuals
Table 2 Correlations between demographic/psychosocial
variables and IDWG (n = 118)
Variable

Baseline
IDWG

12-week
IDWG

16-week
IDWG

Age
Sex
Education
Race
Income
Total comorbidities
Social support
Depression

-0.34**
0.19*
0.08
-0.04
-0.06
-0.04
-0.03
-0.24

0.37**

-0.34**
-0.14
0.11
-0.04
-0.04
-0.03

-0.28**
0.15
-0.04
0.03
-0.01
-0.03

Notes: *P , 0.05; **P , 0.001.
Abbreviation: IDWG, interdialytic weight gain.
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Table 3 Correlations between demographic/psychosocial variab
les, medication adherence and missed HD treatments (n = 118)
Variable

Baseline
Morisky
scale score

12-week
Morisky
scale score

Missed HD
treatment

Age
Sex
Education
Race
Income
Total comorbidities
Social support
Depression

-0.19*
0.02
0.03
0.16
-0.09
0.23*
0.05
0.24**

-0.29**
-0.15
-0.03
0.18
0.04
0.12
0.18
0.20*

-0.39**
-0.12
-0.05
0.22*
-0.04
0.03
-0.22*
0.05

Notes: *P , 0.05; **P , 0.001.
Abbreviation: HD, hemodialysis.

consumed less fluid. Sex was found to be inversely related
to fluid gains at baseline (r = 0.19, P , 0.05) and 12 weeks
(r = −0.28, P < 0.01) indicating that females gained less fluid
than males. Females gained an average 2.2 kg of fluid between
HD treatments and males gained an average of 2.8 kg. Sex was
related to diastolic BP (r = −0.23, P = 0.01), with males having higher diastolic BPs than females. Baseline and 12-week
depression scores were inversely correlated with fluid gains
(r = −0.24, P = 0.01), with males having higher diastolic BPs
than females. Multiple regression was conducted to determine
the variables that predicted the greatest variance in IDWG. The
linear combination of age and sex was significantly related to
IDWG at baseline [F(1,116) = 15.56, P < 0.01]. The multiple
correlation coefficient was 0.34, indicating that 12% of the
variance in IDWG was explained by age and sex.

Medication adherence
Age was also significantly correlated with baseline medication adherence (r = −0.186, P = 0.04), and 12-week medication adherence scores (r = −0.29, P = 0.002), indicating
that the elderly were more adherent with BP medication
regimens. Total comorbidities were related to baseline
medication adherence in the overall sample (r = 0.23,
P = 0.01), indicating that increased comorbidities resulted
in decreased medication adherence. However, no significant
relationship was found between total comorbidities and
12-week medication adherence scores. Depression scores
were correlated with baseline medication adherence scores
(r = 0.24, P < 0.01) and 12-week medication adherence
scores (r = 0.20, P , 0.05).

Missed HD treatments
Age was also found to be inversely related to missed HD treatments (r = −0.37, P < 0.01) and diastolic BP (r = −0.60, P < 0.01).
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Race was related to missed HD treatments (r = 0.22,
P < 0.01), with African Americans missing more HD treatments (M = 1.2) than Caucasians (M = 0.29). Decreased
social support was significantly related to increased missed
HD treatments in the overall sample (r = 0.22, P = 0.02).
A significant inverse relationship was found between
decreased social support and increased diastolic BP
(r = −0.37, P < 0.01). Correlations were also found between
medication adherence (r = 0.22, P = 0.02) and missed HD
treatments, indicating that nonadherence in one area of BPrelated regimens was related to other nonadherent behavior.
Total missed HD treatments were related to increased fluid
gains (r = 0.26, P < 0.01).

Relationships between BP-related
regimens and BP
Correlations were also conducted to determine if there were
significant relationships between BP-related regimens (fluid
gains, medication adherence, and missed HD treatments) and
BP (Table 4). Significant relationships were found between
medication adherence and average systolic BP (r = 0.20,
P = 0.03) and average diastolic BP (r = 0.45, P < 0.01).
Average fluid gains were also found to be significantly related
to average diastolic BP (r = 0.20, P = 0.027). Total missed
HD treatments were found to be significantly correlated with
both average systolic BP (r = 0.32, P = 0.001) and diastolic
BP (r = 0.45, P < 0.01).

Discussion
Significant relationships were found between adherence
with BP regimens and BP. Decreased BP medication adherence and missed HD treatments were significantly related to
increased systolic BP. Increased fluid gains, decreased BP
medication adherence, and increased missed HD treatments
were all found to be significantly related to diastolic BP. These
findings are supported in the literature.5,8–11
Age was inversely related to fluid gains, concurrent with
the literature.9,10,16 In a large study conducted by Leggat et al,10
the strongest predictor of noncompliance with fluid restriction
was younger adult age. Older adults adhered more to other
Table 4 Correlations between blood pressure and blood
pressure-related regimens
Blood
pressure

Fluid
gain

Medication
adherence

Hemodialysis
adherence

Systolic
Diastolic

0.09
0.20*

0.20*
0.26**

0.32**
0.45**

Notes: *P , 0.05; **P , 0.001.
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BP-related regimens, including decreased missed HD treatments and increased medication adherence. The literature
supports age as a factor in HD regimen adherence.27 A possible explanation is that older adults may have been on HD
for a longer period of time compared with younger patients,
and may have adapted to the self-care behaviors needed for
HD regimens. Other explanations include older HD patients
being more concerned with their mortality and leading more
structured lives that are conducive to hemodialysis.28 It is also
possible that younger age groups are nonadherent with fluid
intake guidelines due to the stress of being on HD, while trying to manage multiple family and work obligations. Younger
patients may also have more difficulty accepting that they
have a chronic disease.
In the present study, females consumed less fluid than
males, a finding supported in the literature.10,12,28,29 Race was
related to missed HD treatments, similar to the findings found
in the Dialysis Outcomes and Practice Patterns Study, which
found a higher incidence of skipping and shortening HD
treatments among African Americans.14 In the present study,
no relationship was found between education and adherence
with BP regimens. Leggat et al10 found similar results in their
study of 6,251 HD patients; that there was no relationship
between higher education level, levels of IDWG, or missing
and skipping HD treatments.
Social support was inversely related to missed HD treatments and diastolic BP in this sample. These findings are
consistent with reports in the literature. O’Brien30 found
social support to be related to improved adherence to HDrelated self-care behaviors in a sample of 126 patients in
an urban US outpatient HD setting. Other studies have also
found that social support has a positive effect on adherence
with self-care regimens.31–33
Baseline depression levels were correlated with decreased
average IDWG (r = −0.24, P = 0.01). This finding is also
supported in the literature.16,34 Depression was correlated
with decreased medication adherence at baseline (r = 0.24,
P = 0.01), and at 12 weeks (r = 0.20, P = 0.03) Similar results
were described by Cukor et al,17 who found a significant
correlation between depression and decreased medication
adherence in a sample of 65 HD patients and 94 kidney
transplant patients. Rosenthal et al35 also found a significant
relationship between depression and medication adherence
(r = −0.49, P < 0.01) in a sample of 130 HD patients.
In the present study, type 1 and type 2 diabetics had
slightly greater IDWG than nondiabetics; however, the differences were not significant. These findings concur with
reports in the literature. Brady et al36 and Leggat et al10 found
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that the comorbid condition of diabetes was associated with
increased IDWG. A possible explanation for this finding is
that hyperglycemia may trigger the thirst response in diabetics, which increases fluid consumption.
This study had a number of strengths. It is the first
to investigate the relationship between demographic/
psychosocial factors and adherence with BP-related behaviors in HD. It also measured adherence behavior over more
than one time period.
One of the weaknesses of the study was its use of selfreport tools (ie, the Morisky Scale, PHQ-9, and ENRICHD
Social Support Instrument and Social Support scale). Bias
can occur with self-report measures because patients tend to
consistently overestimate their adherence behaviors. Another
limitation was only using the Morisky Scale to assess for
medication adherence. Future studies should use the Morisky
Scale in addition to other assessment methods of medication adherence, such as pill counts, prescription refills, and
electronic monitoring in order to improve the reliability and
validity of findings. Another weakness was the sample composition, which was predominantly African American (86%),
and does not reflect the current US HD population. Future
studies need to be conducted with samples that represent the
demographic balance of the US HD population.

Conclusion
A number of important findings emerged from this study.
Younger age was found to be related to increased fluid gains
(r = −0.37, P < 0.01), decreased medication adherence
(r = −0.186, P = 0.04), increased missed HD treatments
(r = −0.37, P < 0.01), and diastolic BP (r = −0.60, P < 0.01).
Sex was found to be significantly related to decreased fluid
gains (r = −0.28, P < 0.01). Race was related to increased
missed HD treatments (r = 0.22, P = 0.02). Increased social
support was related to decreased missed HD treatments
(r = −0.22, P = 0.02). Depression scores were inversely
related to decreased medication adherence scores (r = 0.24,
P = 0.01).
The results of this study have a number of implications.
By identifying some of the risk factors related to nonadherence with BP regimens in the HD patient, health care providers can plan early clinical interventions to minimize the
risk of nonadherence. Further studies need to be conducted
to explore and understand the reasons why young African
American males appear to be the least adherent with BPrelated regimens. Based on this knowledge, more effective
interventions can be implemented to improve adherence.
Interventions also need to be tailored to individuals with

Patient Preference and Adherence 2013:7

Dovepress

Patient Preference and Adherence downloaded from https://www.dovepress.com/ by 3.228.21.204 on 12-Jul-2020
For personal use only.

low social support in order to improve adherence with BPrelated regimens. The study also clearly demonstrates the
importance of assessment and treatment of depression in the
HD population in order to improve adherence with a number
of HD-related adherence behaviors.
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