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IntroductIon

 Hypertension is a highly prevalent 
chronic condition; approximately 
30% of adults in the United States 
have been diagnosed with the condi-
tion. Managing and achieving con-
trolled hypertension can be a lifelong 
challenge requiring lifestyle modifica-
tions including diet, exercise, and of-
ten the addition of antihypertensive 
medications. Despite the effective-
ness of antihypertensive medications, 
approximately half of all individuals 
prescribed antihypertensive medi-
cations are nonadherent, either not 
taking the medications as instructed 
or not taking the medications at all.1 
Patients who report low adherence or 
nonadherence are more likely to have 
uncontrolled hypertension, and are 
at an increased risk for poor health 
outcomes such as stroke, heart attack, 

heart failure, and kidney disease.2

 Despite evidence indicating the ef-
fectiveness of antihypertensive medi-
cations, psychosocial and behavioral 
factors such as fears of side effects, 
patient beliefs and attitudes,  and 
mistrust in health care providers and 
the medical system are often barriers 
to medication adherence.3-5 Alterna-
tive treatments and practices are often 
used in response to fears and concerns 
about antihypertensive medications. 
Home remedies (HRs) are the alter-
native practice of using household 
items such as onions, garlic, and herbs 
to treat, mitigate, or manage a health 
condition. In the United States, HRs 
have traditionally been used for self-
care and condition management, par-
ticularly in underserved communities, 
in response to inequitable care and 
due to mistrust in health care provid-
ers and the health care system.4,5 Data 
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from the National Health Interview 
Survey (NHIS) found 78% of Blacks 
reported using a form of folklore med-
icine, which includes practices such as 
using HRs, while 49% used herbs as a 
medical treatment.6 Forster et al used 
data from the TRUST study to explore 
home remedy use and trust among 
Black and White adults.7 In this 
sample, White home remedies users 
reported the lowest trust scores, com-
pared with White non-home remedies 
users, and Black home remedies users 

care providers have a comprehensive 
understanding of the treatments and 
remedies being used by their patients. 
 Few studies have explored the 
use of home remedies among Blacks 
with hypertension. Quandt et al com-
pared HR use among 62 Black and 
White adults in rural North Caro-
lina.11 All participants reported using 
at least one HR; the most commonly 
used HRs were vinegar, baking soda, 
lemon, salt, honey, Vaseline, and Ep-
som salts. The authors found that 
Black study participants were more 
likely to report using HRs to man-
age chronic conditions than White 
participants.  Ryder et al conduct-
ed a study of 95 Blacks adults aged 
≥60 years; among these participants, 
30% reported using HRs in the past 
12 months, and the participants re-
ported using HRs such as vinegar, 
oatmeal, lemon juice, onions, honey, 
cinnamon, garlic, and echinacea.12

 The majority of the studies exam-
ining home remedy use in the United 
States have focused on their use for 
managing a chronic condition; few 
studies have examined the impact of 
home remedy use on health behaviors. 
The objective of this study was to exam-
ine the use of HRs among Blacks with 
hypertension living in the southern re-
gion of the United States and to deter-
mine if the use of HRs was associated 
with poorer adherence to medication. 

Methods

TRUST Study Sample
 Data for this cross-sectional study 
were obtained from the 2006 – 2008 
TRUST study, a subproject within 

the Alabama Collaboration for Car-
diovascular Equality (ACCE) project, 
funded by the National Heart, Lung, 
and Blood Institute. The TRUST 
study examined social and behav-
ioral factors including trust, self-ef-
ficacy, and medication adherence in 
a sample of Black and White adults 
with hypertension. Participants were 
recruited from and received prima-
ry care from Cooper Green Mercy 
Hospital, a safety-net hospital lo-
cated in Birmingham, Alabama. A 
description of the TRUST study 
was provided in previous studies.13,14

TRUST Study Data
 Data were collected by three certi-
fied study personnel via computer-as-
sisted, in-person interviews and med-
ical chart abstraction at the Cooper 
Green Mercy Hospital.  Interviewers 
were trained by the University of Ala-
bama at Birmingham (UAB) Minor-
ity Health Research Center. Medical 
records were used to ascertain cardio-
vascular disease (CVD) risk factors, 
diagnosis of CVD, and end-stage 
organ damage. Approximately 5% of 
medical records were dually abstract-
ed with >95% reliability and valid-
ity agreement (inter-rater reliability).  

Inclusion/Exclusion Criteria
 Participants were eligible for the 
study if they were Black, aged ≥19 
years, self-reported not being preg-
nant, had a primary diagnosis of hy-
pertension and received primary care 
from Cooper Green Mercy Hospital. 
Participants were deemed ineligible 
for the study if they were unable to 
provide informed consent and if they 
did not respond to questions regarding 
medication adherence and use of HRs.

The objective of this study 
was to examine the use 
of HRs among Blacks 

with hypertension living 
in the southern region of 
the United States and to 

determine if the use of HRs 
was associated with poorer 
adherence to medication. 

and non-users. Not reporting or un-
derreporting the use of home remedies 
(HR) is a common practice among us-
ers, leaving health care providers un-
aware of patient practices in managing 
hypertension.8,9 Health care profes-
sionals typically advise patients against 
the use of home remedies as a treat-
ment for hypertension, as the effec-
tiveness of home remedies on reducing 
blood pressure has been demonstrated 
in few studies.10 To improve health 
outcomes, it is essential that health 
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Morisky Medication 
Adherence Scale
 Medication adherence was mea-
sured using an adapted version of 
the Morisky Medication Adherence 
Scale.15 This scale consists of the fol-
lowing 4 questions: 1) Do you ever 
forget to take your medicine? 2) Are 
you careless at times about taking 
your medications?  3) When you feel 
better do you sometimes stop taking 
your medicine? and 4) Sometimes 
if you feel worse when you take the 
medicine do you stop taking it?  Each 
response item of the Morisky scale 
has a dichotomous (yes/no) option 
that adds 0 and 1 point respectively. 
The Morisky Scale ranges from 0 
to 4, with a lower score indicating 
worse adherence and a higher score 
indicating higher adherence to medi-
cations. We modified the scoring of 
the Morisky Scale by combining the 
two lowest adherence categories (0 
and 1) and the two middle adher-
ence categories (2 and 3) due to low 
cell counts in the low adherence cat-
egory. The scale was reverse coded; 
thus, higher scores indicated greater 
adherence. This approach for com-
bining the adherence categories has 
been used in a previous study.13  The 
Morisky Scale was originally validat-
ed in a sample of 400 patients with 
hypertension, of which 91% were 
Black, and was shown to be predic-
tive for cardiovascular events.16,17  

Home Remedy Use
 Study participants self-report-
ed use of HRs. For the TRUST 
study, we included the following 
two survey items to gain greater 
insights regarding HR use: 1) Be-
sides prescription medicines, do 

you use anything else to treat your 
high blood pressure? (Yes/No) 2) 
What HR do you use?18 Response 
options included vinegar, garlic, 
tea, mustard, vitamins, combina-
tions, and others. The selection of 
home remedies was based upon 
the home remedies reported in the 
Brown and Segal article,18 and ad-
ditional items were added based on 
knowledge from the research team. 
To obtain a measure of the num-
ber of HRs used, we summed the 
number of HRs reported by each 
study participant. The HR measures 
developed for the TRUST study 
were not validated in this sample. 

Covariates
 To assess the socioeconomic sta-
tus of the study participants in the 
TRUST study, we used surveys to col-
lect self-reported data about income, 
education, and difficulty paying for 
medical care, and demographic data 
such as sex, race, and age. The survey 
also included behavioral and cultural 
questions about medication self-
efficacy and trust.19,20 Trust in health 
care providers was assessed using the 
Hall General Trust Scale, scores range 
from 11 to 54 with a higher score 
indicating greater trust.20 The Hall 
General Trust Scale has a Cronbach 
alpha of .89. We included three mea-
sures of blood pressure: systolic blood 
pressure; diastolic blood pressure; and 
mean arterial pressure. Blood pressure 
was documented as the average of two 
or more properly measured, seated 
blood pressure readings during of-
fice visits. The present study was con-
ducted prior to the American Heart 
Association 2017 update to the hy-
pertension guidelines.21,22 Controlled 

hypertension was defined as systolic 
blood pressure <120 mm Hg and 
diastolic blood pressure <80 mm Hg. 

Statistical Analysis
 The characteristics of the study 
sample and examination into the 
factors associated with HR use were 
obtained using cross-tabs for contin-
uous variables and chi-square for the 
categorical variables. We used ordinal 
logistic regression to examine the as-
sociation between medication adher-
ence and use of HRs, adjusted for sex, 
age, trust, income, education, self-
efficacy, hypertension control. The 
Brant test was used to verify that the 
Proportional Odds Assumption was 
not violated, which was indicated by 
obtaining a non-significant P-value. 
The association of mean arterial pres-
sure with medication adherence and 
blood pressure was assessed using lin-
ear regression and adjusted for sex, 
age, general trust, income, education, 
medication adherence self-efficacy, 
and medication adherence. Statis-
tical analysis was conducted using 
STATA version 14 (StataCorp, Col-
lege Station, TX). The TRUST study 
was approved by IRBs at the Univer-
sity of Alabama at Birmingham and 
Cooper Green Mercy Hospital. The 
present study was approved by the 
IRB at the University of Massachu-
setts Medical School and the IRB 
at Penn State College of Medicine.

results

 Table 1 describes home remedy 
use among the participants in the 
TRUST Study, N=788. Approxi-
mately 28% of our sample reported 
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the use of home remedies. The most 
commonly used HRs were vinegar 
(19%), garlic (12%) and mustard 
(6%).  Within the study sample, 12% 
reported using at least one HR and 
14% reported using two or more.

Characteristics of the Sample 
by HR Use
 In Table 2, we describe the charac-
teristics of the study participants who 
used HRs compared with participants 
who did not use HRs. The study par-
ticipants included 788 Blacks with an 
average age of 54 years. The majority 
of the study participants were women 
(71%), and more than half (68%) at-
tended some college or had a college 
degree.  Most (94%) participants were 
low-income, with the study group 
having an average annual household 
income of <$25,000. Twenty-three 
percent had controlled hypertension 
and 41% self-reported high adher-
ence to medication. The average sys-
tolic blood pressure was 148.27mm 
Hg, diastolic blood pressure was 
81.39mm Hg, and mean arterial 
blood pressure was 103.69 mm Hg. 
 HR users had higher systolic, dia-

stolic, and mean arterial pressure than 
participants who reported they did 
not use HRs. Self-reported low adher-
ence was 21% among HR users com-
pared to 12% among those who did 
not use HRs (P=.004). We did not de-
tect a statistically significant relation-
ship between home remedies use and 
controlled hypertension, age, trust in 
physicians, sex, income or education. 

Medication Adherence and HR 
Use
 In Table 3, we present the adjust-
ed models examining the association 
between HR use and medication ad-
herence. Higher self-reported medi-
cation adherence was statistically as-
sociated with the use of two or more 
home remedies, age, having a college 
education, and trust in physicians. 
Specifically, we found that the use of 
2 or more home remedies reduced the 
odds of being in a higher adherence 
(OR: .55, 95% CI .36-.83, P=.004).  
Similarly having uncontrolled hyper-
tension reduced the odds of being in 
the high adherence category by 2% 
(OR=.98, CI: .70-1.36, P=.908).  
For each 1-level increase in adher-

ence age increased the odds of being 
in the highest adherence category by 
2% (1.02, CI: 1.01-10.4, P=.001) 
and lastly, having a college degree 
increased the odds of being in the 
highest adherence category by 87% 
(OR: 1.87, CI: 1.06-3.30, P=.030).

dIscussIon 

 Approximately one-third of the 
participants in the present study re-
ported home remedy use,  which is 
similar to the prevalence of home 
remedy in other studies examining 
home remedy use. Participants with 
hypertension in the TRUST study 
reported use of vinegar, garlics, mus-
tards, and teas as home remedies. 
Individuals reporting the use of 2 
or more home remedies were more 
likely to report poorer adherence to 
medication than participants who 
did not use home remedies. We also 
found higher systolic, diastolic, and 
mean arterial blood pressure among 
home remedy users. The findings of 
this study advance the understand-
ing of the association between home 
remedy use and medication-tak-
ing behaviors and provide insights 
to the impact on blood pressure.
 Our findings are consistent with 
the studies examining HR use among 
Blacks. A study conducted by Brown 
et al among 300 Blacks and Whites 
in northern and central Florida found 
that Blacks were more likely to use 
HRs and more likely to report non-
compliance to medications than 
White study particpants.23 Krousel-
Wood et al assessed HR use among 
2,180 Blacks and Whites with high 
blood pressure in southeastern Loui-

Table 1. Home remedy use among TRUST study participants (N=788)

Home remedy use, n(%)
   Yes 219 (27.86)
Type of home remedies used, n(%)
   Vinegar 153 (19.42)
   Garlic 91 (11.55)
   Mustard 45 (5.71)
   Teas 37 (4.70)
   Vitamins 21 (2.66)
   Lemon 8 (1.02)
   Honey 7 (0.89)
Number of home remedies used, n(%)
   0 578 (73.35)
   1 96 (12.18)
   2 or more 114 (14.47)



Ethnicity & Disease, Volume 30, Number 3, Summer 2020 455

Medication Adherence among Hypertensive African Americans - Cuffee et al

siana.24 Their study found that 30.5% 
of Blacks reported the use of comple-
mentary and alternative medicines 
(CAMs), with CAM use defined as 
using fish oil, fiber, L-arginine, co-
enzyme Q10, garlic, and snakeroot, 
ie, many are items that are used as 
home remedies. Within this study 
group, 18.4% of Blacks reported low 
antihypertensive medication use and 
Blacks using CAMs were more likely 
to report low adherence to antihy-
pertensive medications. The authors 
posited that the Black participants 
in the study were using CAMs as 
alternatives to their antihyperten-

sive medications. These findings 
suggest that the use of HRs may be 
a barrier to achieving hypertension 
control and to adhering to medi-
cal management of their condition. 
 Conversely, in a study by Tilburt 
et al of 183 Blacks with hyperten-
sion in Baltimore, Maryland, 21% 
reported using HRs to manage blood 
pressure.25 The authors found home 
remedy use was associated with great-
er medication and dietary adherence, 
suggesting that HR use was a marker 
of positive self-care. From the find-
ings of this study, we might infer that 
empowered HR users were more like-

ly to monitor and engage in positive 
self-care behaviors as a complement 
to conventional medications when 
faced with perceived barriers. How-
ever, reporting of home remedy use 
was lower compared with our sample, 
and the authors acknowledge that 
there may have been underreporting 
of home remedy use due to stigma. 

Strengths/Limitations
 Our findings add to the scholarly 
work exploring home remedy use 
among individuals with hyperten-
sion; our results highlight a potential 
linkage between home remedy use 

Table 2. Overall characteristics of the 788 Blacks with hypertension in the TRUST Study, and characteristic by home remedy 
use status, 2006-2008

Overall Home Remedies 
Users

Non-Users of Home 
Remedies P

Medication adherence, n (%)a .004
   Low adherence 112 (14.36) 46 (21.10) 66 (11.76)
   Moderate adherence 349 (44.80) 91 (41.74) 258 (45.99)
   High adherence 318 (40.82) 81 (37.16) 237 (42.25)
Systolic blood pressure, mean (SD)b 148.27 (18.81) 152.79 (21.15) 149.53 (19.58) .004
Diastolic blood pressure, mean (SD)b 81.39 (11.78) 84.10 (12.13) 82.14 (11.93) .005
Mean arterial pressure, mean (SD) 103.69 (12.88) 107.00 (14.02) 104.61 (13.28) .002
Controlled hypertension, n(%) .140
   No 603 (76.82) 176 (80.37) 427 (75.44)
   Yes 182 (23.18) 43 (19.63) 139 (24.56)
Age, mean (SD) 53.76 (9.93) 53.32 (9.46) 53.64 (9.79) .563
Trust in physicians, mean (SD)c 39.25 (7.96) 38.86 (7.91) 39.15 (7.96) .519
Sex, n(%) .505
   Male 229 (29.13) 60 (27.40) 169 (29.81)
   Female 557 (70.87) 159 (72.60) 398 (70.19)
Annual household income <$25,000, n(%) .516
   No 46 (6.30) 11 (5.37) 35 (6.67)
   Yes 684 (93.70) 194 (94.63) 490 (93.33)
Education, n(%) .590
   Less than HS 136 (17.30) 34 (15.53) 102 (17.99)
   HS 114 (14.38) 37 (16.89) 76 (13.40)
   Some college 461 (58.65) 127 (57.99) 334 (58.91)
   College degree 76 (9.67) 21 (9.59) 55 (9.70)

a. Medication adherence was measured using the Morisky Medication Adherence Scale 
b. Hypertension control was defined as having systolic blood pressure <120 and diastolic blood pressure <80.
c. Trust was measured using the Hall General Trust Scale, which ranges from 11 to 55 with a higher score indicating greater trust.  
Hypertension control was defined as having systolic blood pressure <120 and diastolic blood pressure <80. 
Inconsistencies in the number of participants reporting using home remedies and the number of home remedies used are attributed to missing responses.
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and health behaviors among individ-
uals with hypertension. Additionally, 
our findings provide insights to the 
association between trust as a social 
factor and home remedy use. Lastly, 
we included mean arterial blood 
pressure as an additional measure 
of blood pressure, which has rarely 
been included in similar studies. 
 The study is a cross-sectional analy-
sis; thus, we are unable to make claims 
about causality. The TRUST study was 
conducted at a safety-net hospital in 
the South; our study findings may not 
be reflective of the experiences in other 
regions or in other health care settings. 
We hypothesized that there may be 
regional variations in the reporting 
of home remedy use; this hypothesis 
was supported in scholarly literature. 
Boyd et al conducted a national study 
to examine home remedy use among 
Blacks across the United States. Study 
data were obtained from the National 
Survey on Black Americans. In this 
study, participants living in the south-

ern region of the United States report-
ed higher use of home remedies than 
individuals living in other regions of 
the United States.26 The TRUST study 
was conducted over a decade ago; there 
have been notable societal and cultural 
changes, as well as changes in access-
ing health care system and health in-
surance that may have contributed to 
differences in the reporting of medica-
tion adherence or home remedy use. 
The psychosocial and behavioral sur-
vey instruments used for the study 
were self-reported by the participants 
and may increase the likelihood of 
recall bias and errors in recall of be-
haviors. Measures such as HR use and 
medication nonadherence may be un-
derreported due to social desirability; 
however, for many of these constructs, 
this information is best ascertained 
from patient self-report using validat-
ed measures such as the measures in-
cluded in the present study. The home 
remedy measure for the present study, 
was a combination of a home rem-

edies scale that had previously been 
used in the Black community and ad-
ditional items created specifically for 
this study to address specific types of 
home remedies used. The additional 
questions were not validated in other 
samples of Blacks with hypertension 
or in this sample of study participants.  
Lastly, we were unable to determine 
if participants were not taking their 
medication as instructed and the cause 
of nonadherence (ie, was nonadher-
ence due to forgetfulness, challenges 
affording medication, or changes 
in quantity or frequency of doses). 

Implications 
 Our findings contribute to the 
growing body of literature examin-
ing the social and behavioral cor-
relates of medication nonadherence 
among Blacks with hypertension. 
There is a growing need to explore 
the use of home remedies and tradi-
tional remedies in communities that 
historically have been underserved by 

Table 3. Multivariable model of the association between reported home remedy use and better medication adherence among 
the 788 Black participants of the TRUST Study, 2006-2008

OR 95% CI P

Home remedies count (ref: None used)
   1 1.10 .71-1.73 .655
   2 or more .55 .36-.83 .004
Age 1.02 1.01-1.04 .001
Sex (ref: male)
   Female .79 .58-1.79 .143
Education (ref: less than HS)
   HS .73 .45-1.22 .235
   Some college 1.28 .87-1.88 .209
   College 1.87 1.06-3.30 .030
Annual household income (less than $25,000)
   ≥$25,000 .99 .55-1.79 .981
Trust in physiciansa 1.05 1.03-1.07 <.001
Controlled hypertension .98 .70-1.36 .908

a. Trust was measured using the Hall General Trust Scale, which ranges from 11 to 55 with a higher score indicating greater trust. These data reflect the cumulative odds 
ratios obtained from ordinal logistic regression.
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the health care system. To effectively 
reduce uncontrolled blood pressure, 
providers should be aware of all treat-
ments and remedies used to manage 
hypertension, including the use of 
HRs. Medication adherence can be 
improved by providing patients with 
recommendations and tools to facili-
tate adherence, simplifying medica-
tion routine, patient education, and 
providing access to medication at a 
reduced cost.27 Addressing the use of 
HRs in a culturally sensitive manner, 
specifically the limitations of their ef-
fectiveness on improving blood pres-
sure and involving the patient in a 
discussion about their preferences for 
managing hypertension, may be more 
effective in reducing blood pressure. 

conclusIon

 The findings of this study highlight 
an important connection between the 
use of HRs and medication adher-
ence among Blacks. In our study, par-
ticipants who used HRs also reported 
low adherence to medications, and 
adherence decreased as the number 
of HRs increased. The findings also 
revealed an association between trust 
and adherence to medication. Longi-
tudinal studies are needed to estab-
lish causal associations among these 
variables. An understanding of HR 
use and how they are used may facili-
tate discussions about their use, and 
potentially enhance communication 
about between patients and providers. 
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