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Abstract

Background: There is some evidence that patients with liver diseases commonly use complementary and
alternative therapies to address general and liver-disease specific health concerns. The purpose of this study was to
assess and describe prevalence, patterns and related factors of herbal medicine use among adults diagnosed with
viral and non-viral hepatitis in Kampala, Uganda.

Methods: A cross-sectional study was conducted on 310 adult patients attending the gastrointestinal clinic in
Mulago hospital referral hospital in Kampala. Data on prevalence, types and reasons for herbal medicine use was
collected using standardized questionnaires and focus group discussions. Modified Poisson regression analyses
were used to examine factors related to use.

Results: Usage of various herbal remedies within 12 months prior to April 2018 was reported by 46.1% (143/310) of
patients with 27.3% (39/143) of these reporting having used conventional and herbal therapies concurrently. Herbal
remedies were used to treat various health conditions including hepatitis. Patients with hepatitis C virus infection
(PRR = 1.16, p = 0.02) compared to those with hepatitis B virus infection, and those who believed that it was safe to
use herbal and conventional therapies concurrently (PRR = 1.23, p = 0.008) had higher prevalence odds of herbal
medicine use. Conversely, patients who had been newly diagnosed with hepatitis (PRR = 0.69, p = 0.03) compared
to those who had been diagnosed more than one-year prior, had lower prevalence odds of herbal medicine use.
Various types of local herbs were reported as most commonly used however most patients did not know the
ingredients of commercially prepared herbal therapies.

Conclusion: A high prevalence of herbal medicine use was found among newly-diagnosed patients and patients
with hepatitis C more likely to use herbal remedies after adjusting for other factors. Usage was influenced by the
belief that herbal medicine is safe and effective. Health workers need to consistently elicit information about herbal
remedy use. Research is needed on benefits, adverse effects and outcomes in patients who use herbal remedies to
treat primary liver diseases in order to facilitate evidence of efficacy and product safety.
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Background
Hepatitis viruses are the most common cause of hepa-
titis in the world but other infections, substances such as
alcohol and drugs, and autoimmune diseases can also
cause hepatitis.
Hepatitis B virus (HBV) infection causes significant

global burden of disease with 257 million chronically in-
fected [1]. Hepatitis C virus (HCV) infection also poses a
significant disease burden globally with an estimated 71
million people reported to have chronic infection [2].
Both infections account for 1.3 million deaths of mortal-
ity from cirrhosis and liver cancer per year [3] despite
availability of treatment. In Uganda, the most commonly
diagnosed forms of hepatitis are caused by HBV with a
prevalence ranging from 10 to 25% [4] and alcohol liver
disease reported in 10% of the population [5].
As in many other places globally, it has been observed

that conventional medical care co-exists with traditional
medical care systems in Uganda. Patients may use medi-
cine from one system exclusively or they may acquire
medicine from each health system and use it simultan-
eously or sequentially hence the medical pluralism noted
among patients [6]. Due to the high costs of treatment
for HCV, the long-term treatment required for HBV in-
fection and treatment-associated adverse effects, limited
treatment options for drug-induced liver inflammation(-
DILI) and alcoholic hepatitis, many patients choose ei-
ther to supplement antiviral medications with herbal
products or to reject conventional therapy altogether
and instead rely solely on herbal medicine as an alterna-
tive form of therapy [7, 8].
Patients with chronic liver disease have been found to

use non-conventional therapies frequently [9, 10] with
surveys done in the USA suggesting that the frequency
of herbal medicine use among patients with chronic liver
disease ranges between 40 and 50% [8] . High rates of
herbal use have been found in other populations of pa-
tients with liver diseases [11], including only patients
with hepatitis C or hepatitis B, or drawing patients from
a single institution [12, 13]. Although users of herbal
medicines believe they are safer, evidence of toxicity to
the liver from using herbal remedies has been docu-
mented [14, 15].
There is limited data on herbal medicine use among

populations affected by viral and non-viral hepatitis in
sub-Saharan Africa. Although several studies have de-
scribed herbal medicine use in USA [16, 17], in Uganda,
few have studied use among a population with pre-
existing liver disease. Most studies on herbal use in
Uganda and other sub-Saharan countries have focused
on populations with HIV and diabetes and there is a
paucity of literature on the prevalence and rationale of
herbal medicine use among patients with liver disease in
sub-Saharan Africa. Specific research to quantify and

describe the extent of use among patients with liver dis-
eases is still lacking and little is known about the use of
herbal medicine among patients who have been diag-
nosed with hepatitis in Uganda. A study in rural Rakai
examined the relationship between herbal medicine use
and liver disease and found an association with liver fi-
brosis [18]. There is a lack of information on prevalence,
patterns and reasons for use, and whether users are
aware of possible side effects and complications. This
study therefore sought to determine the prevalence of
herbal medicine use, explore types of herbal medicines
used, reasons for use and determine the factors associ-
ated with use among adults with viral and non-viral
hepatitis.

Methods
Study design and setting
The study was conducted within the gastroenterology
clinic of Mulago hospital, a tertiary teaching and
National Referral Hospital, in Kampala; which handles
up to 100 adult patients weekly on average; with either
luminal gastrointestinal issues or liver/pancreatic condi-
tions. The study specifically targeted patients who had a
known diagnosis of liver inflammation due to different
causes such as hepatitis B virus, hepatitis C virus, drug-
induced and alcohol-induced inflammation as shown on
their medical records. Data was collected using standardized
questionnaires followed by focus group discussions (FGDs)
on a sample of patients. The questionnaires used were
modified from the International Questionnaire to Measure
Use of Complementary and Alternative Medicine (I-
CAM-Q) [19];.

Sample selection
The sample size was calculated based using the Leslie-
Kish formula below;

n ¼ z2pq
e2 at a 95% confidence level, with an estimated

proportion of herbal medicine use among patients with
hepatitis of 23% based on a previous study [20], and 5%
precision rate. After adjusting for a non-response rate of
10%, a total sample size of 310 patients was determined
and recruited using systematic sampling.
To get the full sample size, approximately 30 patients

were interviewed weekly between April and June 2018.
To get the sampling interval, 80, which is the average
number of hepatitis patients seen weekly was divided by
the required number of patients weekly [21] to get an
interval of two, therefore every other individual on the
log of patients attending the clinic was approached for
recruitment. The starting number on the patient log was
chosen randomly each week to ensure that all potential
patients had an equal chance of selection. Four FGDs,
homogenous by gender and purposively sampled, were
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conducted. Eligibility criteria included consenting adults
aged 18 years and above who were diagnosed with either
hepatitis B, hepatitis C, alcoholic hepatitis or drug-
induced hepatitis. Patients with impaired mental capacity
to provide coherent and reliable information were ex-
cluded from participating in the study.

Data collection
Research assistants were trained to administer structured
questionnaires. Data collected included socio-demographic
factors (age, gender, ethnicity, religion, education level, em-
ployment status, type of occupation, residence); use of
herbal medicine (ever used, duration of use, use within the
last 12months), the forms, mode of administration and fre-
quency of use of herbal medicine, timing (timing with re-
spect to the diagnosis of hepatitis-categorized as before or
after, timing with respect to how often it was used, timing
with respect to concurrent use of herbal medicine with
conventional medicine) source (the source of the herbal
medicine and the source of information about the herbal
medicine), clinical factors (duration of illness, diagnosis,
type of treatment, duration of treatment) and other factors
expected to influence use of herbal medicine (accessibility,
perceived benefits from herbal medicine and perceived side
effects from herbal medicine). (See survey questionnaire in
Additional file 1 attached).
In addition to collecting survey data, the investigators

collected data via focus groups. Following each inter-
views, the research assistants asked for volunteers to
participate in focus group discussions to identify how
groups of patients think about behaviors and practices
linked to herbal medicine use, to explore the reasons for
the use of herbal medicine and to examine the social,
cultural and economic factors associated with the use of
herbal medicine.
Four FGDs were held; two with female patients and

two with male patients. Each group was comprising 7–9
patients, homogenous by sex and not widely variable by
age. An FGD guide was used to moderate the discus-
sions on the reasons for the use of herbal medicine [22].

Definitions
The use of herbal medicine was investigated at three
levels: ever used, use within 12months prior to April
2018 and use at the time of the study. Patients who had
used herbal medicine at least once in the period of
12 months before April 2018 were classified as herbal
medicine users; those who had used herbal medicine at
least once in their lifetime but not during the previous
12 months were classified as herbal medicine exposed
while those who reported never having used it in their
lifetime were classified as non-users.

Statistical analysis
Data was analyzed using STATA 13.0 (StataCorp. 2013.
Statistical Software: Release 13. College Station, TX: Sta-
taCorp LP.). Modified Poisson regression analyses [23]
were done to determine the factors associated with the
use of herbal medicine. Prevalence rate ratios, with 95%
confidence interval (CI) were examined to determine the
strength of association.

Analysis of qualitative data
Data from discussions was analyzed immediately follow-
ing collection. Conclusions were made using thematic
analysis.

Results
The background characteristics of the patients are pre-
sented in Table 1 while the characteristics of the patients
in the FGDs are presented in supplementary table 1;
Additional file 2. The study had 310 patients with a me-
dian age of 30 (IQR1 17–73). Majority were aged 25–34
years, male, and residing in urban areas. Most patients
were either Catholic (41.6%) or Protestants (38.1%) by
religion and had attained secondary level of education as
their highest level of education. Over 60% reported being
currently employed at the time of the interview, with the
larger proportion employed in the informal sector.
Over 90% of the patients were diagnosed with hepatitis

B and majority of the patients had been diagnosed less
than 6 months before participating in the study. Forty-
eight percent of the patients were not on any form of
treatment for their liver disease while of those who were
on treatment, about 72% had been on treatment for less
than 6 months.

Prevalence of herbal medicine use
The use of herbal medicine was investigated at three
levels: ever used during lifetime, use within the last 12
months and use at the time of the study.
Lifetime exposure to herbal medicine was reported in

174/310 (56.1%) patients while herbal medicine use
within the last 12 months was reported by 143/310
(46.1%) patients.
About 11.9% (37/310) of the patients were reportedly

using herbal medicine at the time of the study.
The patients who reported “never used” of herbal

medicine were asked to give reasons for never having
used it. The main reasons given by patients for non-use
of herbal medicine included: lack of trust in the effect-
iveness of herbal medicine generally (22.8%), lack of
knowledge about herbal medicine (16.2%), a lack of
interest in using herbal medicine (16.2%), bad taste of

1IQR- Interquartile range
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Table 1 Baseline characteristics of 310 individuals diagnosed with hepatitis attending the gastroenterology clinic in Mulago National
Referral Hospital between April and June 2018

Variable Variable Frequency(N = 310) Percentage (%)

Age groups 18–24 77 24.8

25–34 100 32.3

35–44 74 23.9

45–54 47 15.2

≥55 12 3.9

Gender Male 171 55.2

Female 139 44.8

Area of residence Rural 59 19.0

Urban 251 81.0

Region of origin Foreign 16 5.2

Central 129 41.6

Western 59 19.0

Northern 46 14.8

Eastern 60 19.4

Religion Protestant 118 38.1

Roman Catholic 129 41.6

Islam 30 9.7

Othersa 33 10.6

Education status Not educated 4 1.3

Primary 90 29.0

Secondary 145 46.8

Post-secondaryb 71 22.9

Current employment No 123 39.7

Yes 187 60.3

Type of occupation Formal 60 19.4

Informal 148 47.7

Not employed 102 32.9

Current diagnosis HBVc 289 93.2

HCVd 12 3.9

HBV & HCV 4 1.3

Drug-induced 3 1.0

Alcoholic hepatitis 2 0.6

Duration of illness Less than 6months 169 54.5

6–12 months 67 21.6

13–24months 34 11.0

> 24months 40 12.9

On treatment for hepatitis No 148 47.7

Yes 162 52.3

Kind of treatment Conventional only 150 48.4

Herbal only 4 1.3

Conventional&Herbal 8 2.6

Not on treatment 148 47.7

Duration of treatment Less than 1month 37 11.9
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herbal medicine (10.3%), easier access to hospitals (8.1%)
and lack of trust in the safety of herbal medicines (5.9%).

Reasons for the use of herbal medicine
The main reasons given for use of herbal medicine in the
group discussions were related to convenience, availability,
cost, cultural norms and aggressive marketing strategies
used by herbal medicine retailers. All these were seen to
increase accessibility for the population to herbal medicine
therefore leading to increased utilization.
One of the main reasons given as to why herbal medi-

cine was used despite the availability of conventional
treatment was the easy accessibility and availability of
herbal therapies and herbal practitioners compared to
conventional health facilities.
“…Those who sell herbal medicine are everywhere,

they even come to one’s door, even in the market. At
least one does not get disappointed as it is in the hos-
pital where one is told that the doctor has not yet come,
yet one has come from afar and then has to wait the
whole day. It is easier to find a herbalist nearby so I can
get back home quickly...” (Male, FGD 1).
Several patients also noted that the cheaper cost of

herbal therapies as a reason for use of herbal medicine
in the group discussions however they concluded that
whereas the cost of herbal treatment for simple ailments
such as cough and malaria is cheap, herbal concoctions
used to treat chronic diseases such as hepatitis end up
being expensive due to the long-term use.
Another reason given for use of herbal medicine was

that herbal medicine has been used for many years and
is a part of the culture hence the reason for its use espe-
cially for conditions such as pregnancy. Many of the pa-
tients expressed dismay that health workers have a
negative attitude towards herbal medicine despite the
fact that the knowledge of herbal medicine has been
passed down from past generations.
“…Our ancestors used these herbs without getting any

problems, all the women in the past used herbs to give
birth properly. How come they did not get liver diseases?
They knew what was dangerous and they taught it to

their children. Even now, we know which herbs are dan-
gerous and which ones are useful. However, you see
these doctors tell us that we should not use any herbs.
That is not good, because it is a part of our culture and
has helped our people for many years. If herbs were bad,
then all our people would have died by now...” (Female,
FGD 3).

Indications of herbal medicine use
Among patients who used herbal medicine within the
last 12 months, 34/143(23.8%) were using it to treat
hepatitis while 109/143 (76.9%) were using it for various
health conditions which are shown in Fig. 1.
This was also confirmed in all the focus groups ses-

sions where patients reported that either they or other
patients they knew who had been diagnosed with hepa-
titis used herbal medicines, not only to treat conditions
of the liver but a range of other medical conditions.
Twenty-six percent (37/143) reported using herbal medi-
cine for treatment of respiratory conditions such as
cough, asthma and the common cold, 33/143 (23.1%) for
gastrointestinal conditions including abdominal pain, ab-
dominal discomfort and diarrhea, 25/143(17.5%) for
malaria, 16/143(11.2%) for antenatal care and 6/
143(4.2%) for fever.
Other indications reported included sexually transmitted

infections (7.7%), skin diseases (2.8%) non-communicable
diseases(NCDs) such as diabetes and hypertension (2.1%),
joint and bone health (3.5%), gynecological conditions such
as infertility, post abortion care (5.6%) and erectile dysfunc-
tion (1.4%). Conditions such as allergies, epilepsy, general
body weakness, kidney stones and alcohol dependence
which were reported by only a few patients were reported
under other indications on Fig. 1.

Profile and patterns of herbal medicine use
The most commonly used herbal therapies have been
described in Table 2. The majority of the patients re-
ported that while they did know the types of herbal
medicines which they picked themselves or get from
friends or family members, they did not know which

Table 1 Baseline characteristics of 310 individuals diagnosed with hepatitis attending the gastroenterology clinic in Mulago National
Referral Hospital between April and June 2018 (Continued)

Variable Variable Frequency(N = 310) Percentage (%)

1–6 months 79 25.5

7–12 months 24 7.7

13–24months 16 5.2

> 24months 6 1.9

Not applicable 148 47.7
aOthers included members of the Pentecostal, Seventh-Day Adventists and Jehovah Witness faiths
bPost-secondary included both tertiary and vocational levels
cHBV- Hepatitis B virus
dHCV-Hepatitis C virus
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exact herbs are part of the herbal preparations obtained
from herbalists and herbal medicine retailers.
Majority of the patients reported using a liquid form

of herbal medicine, with 100/143(69.9%) patients report-
ing oral administration in form of teas or juices. Herbal

medicine retailers and herbalists were reported as the
more common sources of herbal medicine with each
having 55/143(38.5%) of herbal medicine users reporting
them as their sources, 30/143 (21%) obtained the herbal
medicine from friends and family members, and 18/143

Fig. 1 Indications of herbal medicine use among hepatitis patients. The 143 patients who reported use of herbal medicine were asked what
conditions they were treating with the herbal medicine. The different bars indicate the frequency of reporting of an indication of use of herbal
medicine. However, some patients were using herbal medicine for more than one indication and had multiple responses. Common respiratory
conditions were the most frequently reported indications followed by hepatitis and other gastrointestinal conditions. HIV-Human
Immunodeficiency Virus; NCDs- Non-Communicable Diseases

Table 2 Commonly used herbs by patients diagnosed with viral and non-viral hepatitis in Kampala, Uganda

Local name of
herb

Scientific name Indication Preparation

Kigagyi Aloe vera Fever, skin infections, wounds Boiled and drank as tea/juice, raw sap
applied to skin

Ebombo Memodica
feotida

Body odour Ground and applied to body as paste

Kamunye Hoslundia
opposita

Wounds, skin infections Crushed leaves applied directly

Mubiri – Anorexia, for weight gain Juice drank orally

Enjaga Cannabis sativa Pain relief, antidepressant Juice drank

Ekiyondo Kalanchoe
glaucescens

Nasal congestion, common cold Crushed and drunk as tea, nasal drops

Mululuza Vernonia
Amygdalina

Fever, Malaria Leaves boiled for drinking as tea

Emumbwa Clay soil Pregnancy, STIs, Joint aches, abdominal discomfort, Erectile
dysfunction, to induce ovulation

Ground in water and drunk
Pastes smeared on body

Ekifumufumu Leonotis
nepetifolia

Menorrhagia, abdominal pain, muscle aches Leaves boiled for drinking, smeared

Ssere Bidens pilosa Goitre, wounds Leaves crushed and juice applied to
wounds

Muyembe Mangifera indica Cough Leaves boiled and drunk as tea

Musaayi Hibiscus
acetosella

Anemia Crushed and boiled for drinking

Entangawuzi Zingber officinale Cough, flu Chewed whole or boiled in tea
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(12.6%) reporting that they picked the herbal medicine
themselves.
The largest proportion of herbal medicine users 109/

143 (76.2%); were influenced to do so by family mem-
bers to use herbal medicine. This was followed by media:
television, radio and newspaper advertisements, which
influenced 75/143 (52.5%). The patients’ other sources
of information about herbal medicine included their
friends 34/143 (23.8%); herbal practitioners 13/143
(9.1%); and community elders 8/143 (5.6%).

Period of time of herbal medicine use
With regards to the period of use, 97/143(67.8%) of
herbal medicine users reported that they were using
herbal medicine prior to being diagnosed with any form
of hepatitis; 91/143(63.6%) reported that they started
using herbal medicine after they had been diagnosed
with any form of hepatitis; 37.4% of these (34/91) started
using the herbal therapies for the treatment of hepatitis
with slightly over half (19/34) of these starting treatment
within a period of 1 week following diagnosis.
None of the patients reported initiation of herbal ther-

apies for hepatitis treatment more than 6months after
diagnosis.

Concurrent use of herbal medicine with conventional
prescription treatment
Same-day use of both herbal and conventional treatment
was reported by 39/143(27.3%). Of these, 13/39 (33.3%) were
using both forms of medicine concurrently to treat hepatitis.
The majority of herbal medicine users (129/143; 90.2%)

used their herbal therapies intermittently, and 91/143
(63.6%) of users reported using their herbal treatments
more than once a week. The profile and patterns of herbal
medicine use are further summarized in supplementary
table 2. (see supplementary table 2, Additional file 3).
Majority of the group patients concluded that it is not

safe to use both kinds of therapies concurrently because
they might interact thereby harming the body and lead-
ing to side effects such as skin rashes, blindness and
organ damage such as kidney and liver damage as exem-
plified in the statement,
“Yes, it is not safe because one type of drug can reduce

the strength of the other and the patient will end up not
getting cured at all. It is better to first try one and then
try the other.” (Male, 50, FGD2).

Communication from health workers about herbal
medicine use
Only 42%(60/143) of the patients using herbal medicine
could recall any health-worker ever asking them about
use of herbal medicine, with the majority reporting that
they were discouraged from using it and advised to use
conventional treatment instead. Only 40.6% (58/143) of

users reported ever starting a conversation with their
health-worker about herbal therapies.
The main reasons given by patients for not talking to

health-workers about herbal medicine included a fear of
being discouraged from using herbal medicine (10.2%),
37% of the patients did not find it necessary to talk
about herbal medicine and another 10% stated that they
had never been asked about it.
This was confirmed in the group discussions which con-

cluded that when health workers do talk about herbal
medicine, they mainly discourage use without expounding
on any effects that herbal medicines may have.

Factors associated with herbal medicine use
The following variables were significantly associated with
herbal medicine use: education status, duration of illness,
current diagnosis, belief that herbal treatment is com-
pletely safe and a belief that concurrent use of herbal and
conventional treatment is safe as shown in Table 3.
The patients who had attained any form of education

were less likely to use herbal medicine compared to
those who were not educated however on adjusting for
other factors, the education status was not found to be a
significant factor in determining herbal medicine use.
Patients who had been diagnosed with hepatitis for a

duration greater than 1 year; between 13 and 24months
(PRR2 0.68,95% CI 0.48–0.94, p 0.02); longer than 24
months (PRR 0.76, 95% CI 0.57–0.99, p 0.04) before the
study were also found to be less likely to use herbal ther-
apies compared to those who had been diagnosed with
hepatitis for a duration of less than 1 year before adjust-
ing for other factors.
There was also a significant difference in the use of

herbal medicine according to the type of hepatitis with
which patients had been diagnosed. Patients who were
diagnosed with hepatitis C (PRR 1.23, 95% CI 1.14–1.33,
p < 0.001) and those diagnosed with other forms of hepa-
titis including alcoholic hepatitis and drug-induced
hepatitis (PRR 1.23,95% CI 1.14–1.33, p < 0.001) were
more likely to use herbal therapies compared to those
who were diagnosed with hepatitis B before adjusting for
other factors.
The perceived safety of herbal therapies was also

shown to have a significant difference in use with the pa-
tients who believed that herbal medicines cause adverse
effects (AEs) less likely to use herbal therapies compared
to those who believed that herbal medicines are harm-
less (PRR 0.79,95% CI 0.62–1.01, p0.06) before adjusting
for other factors. Similarly, patients who believed that it
is safe to use both herbal and conventional therapies
concurrently (PRR 1.19, 95% CI 1.02–1.39, p0.03) or
who were not certain (PRR 1.36, 95% CI 1.18–1.56, p <

2PRR- Prevalence rate ratio
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Table 3 Factors associated with the use of herbal medicine among patients diagnosed with hepatitis

Factor Total
N = 310

Users
n = 143(%)

Non-users n = 167(%) Unadjusted PRR(95%CI) p-value

Age groups

18–24 77 21 (14.7) 56 (33.5) 1 1

25–34 100 51 (35.7) 49 (29.3) 1.09 (0.87–1.37) 0.45

35–44 74 31 (21.7) 43 (25.8) 0.97 (0.74–1.27) 0.84

45–54 47 32 (22.4) 15 (9.0) 1.14 (0.91–1.44) 0.26

≥55 12 8 (5.6) 4 (2.4) 1.02 (0.71–1.49) 0.88

Gender

Male 171 77 (53.9) 94 (56.3) 1 1

Female 139 66 (46.2) 73 (43.7) 0.92 (0.79–1.06) 0.24

Residence

Rural 59 33 (23.1) 26 (15.6) 1 1

Urban 251 110 (76.9) 141 (84.4) 1.09 (0.91–1.31) 0.33

Education status

None 4 3 (2.1) 1 (0.6) 1 1

Primary 90 55 (38.5) 35 (21.0) 0.81 (0.72–0.91) < 0.001

Secondary 145 56 (39.2) 89 (53.3) 0.82 (0.74–0.92) 0.001

Post-secondary 71 29 (20.3) 42 (25.2) 0.83 (0.71–0.96) 0.015

Current Diagnosis

Hep B 289 130 (90.9) 159 (95.2) 1 1

Hep B & C 4 1 (0.7) 3 (1.8) 0.62 (0.15–2.48) 0.49

Hep C 12 7 (4.9) 5 (3.0) 1.23 (1.14–1.33) < 0.001

Othersa 5 5 (3.5) – 1.23 (1.14–1.33) < 0.001

Time since diagnosis

< 6 months 169 81 (56.6) 88 (52.7) 1 1

6–12 months 67 31 (21.7) 36 (21.6) 0.96 (0.82–1.11) 0.56

13–24 months 34 14 (9.8) 20 (12.0) 0.68 (0.48–0.94) 0.02

> 24months 40 17 (12.0) 23 (13.8) 0.76 (0.57–0.99) 0.04

Herbal medicine causing AEsb

No 172 110 (76.9) 62 (37.1) 1 1

Yes 76 23 (16.1) 53 (31.7) 0.79 (0.62–1.01) 0.06

Not sure 62 10 (7.0) 52 (31.1) 1.06 (0.87–1.30) 0.53

Safe to use both

No 192 53 (37.1) 139 (83.2) 1 1

Yes 111 85 (59.4) 26 (15.6) 1.19 (1.02–1.39) 0.03

Not sure 7 5 (3.5) 2 (1.2) 1.36 (1.18–1.56) < 0.001

Higher cost of treatment

Conventional 194 98 (68.5) 96 (57.5) 1 1

Herbal 104 44 (30.8) 60 (35.9) 0.94 (0.81–1.09) 0.42

Not sure 12 1 (0.7) 11 (6.6) 0.29 (0.05–1.61) 0.16

Communication from health workers

No 212 83 (58.0) 129 (77.3) 1 1

Yes 98 60 (42.0) 38 (22.8) 1.02 (0.89–1.18) 0.74

Total 310 143 (100%) 167 (100%)
aOthers includes both alcohol-induced hepatitis and drug-induced hepatitis
bAEs- adverse effects
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0.001) were more likely to use herbal medicines com-
pared to those who believed that it was unsafe to use
both forms of therapies concurrently before adjustment.
No significant differences in prevalence of herbal medi-

cine use was found according to age, sex, employment sta-
tus, employment type, religion, area of residence, religion,
accessibility, use of conventional treatment, cost of treat-
ments and communication from health-workers. There
was no significant difference in the prevalence odds of
herbal medicine use between patients who reported that
herbal medicine was more expensive compared to those
who reported that conventional medicine was more ex-
pensive. Similarly, there was no significant difference in
prevalence odds of herbal medicine use between patients
who reported easier accessibility to either healthcare prac-
titioners or herbal medicine practitioners.
After adjusting for demographic and clinical factors,

patients who were more likely to use herbal medicine
were those who were diagnosed with chronic hepatitis C
infection (PRR 1.16; 95% CI 1.07–1.31, p = 0.02), com-
pared to those with hepatitis B and those who believed
that it was safe to concurrently use both herbal and con-
ventional medicine (PRR 1.32; 95% CI 1.10–1.59, p =
0.003) compared to those who thought it was not safe to
use both therapies.
Patients who had been diagnosed with any form of

hepatitis between 1 to 2 years prior to the study (PRR
0.69; 95%CI 0.49–0.98, p = 0.03) and those who had been
diagnosed over 2 years’ prior (PRR 0.77; 95% CI 0.59–
0.98, p = 0.05) were less likely to use herbal medicine.
This is shown in Table 4.

Discussion
A high prevalence of herbal medicine use among viral
and non-viral hepatitis patients in this sub-Saharan Afri-
can setting was reported; similar to that observed in a
similar adult population diagnosed with viral hepatitis in
the US [8]. Usage was independent of socio-
demographic factors and was not related to concurrent
use of prescription medicine for hepatitis. Conventional
and traditional medicine systems run parallel in Uganda,
with patients switching from one form to another de-
pending on which they believe is most suitable for a par-
ticular condition. Conventional medicine is expensive
and relatively not accessible, compared to traditional
forms of treatment. It is, therefore, not surprising that
most patients resort to herbal therapies. Similar to find-
ings of previous studies globally [24–30], our study
found evidence to suggest that cultural attitudes and
personal beliefs towards health and life strongly play a
role in the motivation for and are more compatible with
herbal medicine use which goes beyond sociodemo-
graphic determinants such as educational status, occupa-
tion and age.

Patients who were newly diagnosed up to 6months
were more likely to use herbal medicine, possibly be-
cause that they had not yet been well sensitized about
the management of hepatitis and the potential dangers
of using herbal medications in liver disease or that they
had been using them prior to diagnosis. Namuddu et al.
in 2011 also showed that newly diagnosed HIV patients
on anti-retroviral therapy were more likely to use herbal
therapies [21].
Cost was not been found to be a predictor of use in

this study; consistent with other studies showing that
cost only indirectly influences the use of alternative
medicines; with accessibility and availability playing a
bigger role [26, 28]. Hepatitis B infected patients on anti-
viral treatment in Uganda are treated at no cost; how-
ever, there are limited treatment options for hepatitis C
with the available antiviral medication having prohibitive

Table 4 Results of multivariate analysis of factors associated
with herbal medicine use among patients diagnosed with
hepatitis

Factor Categories Adjusted PRR p-value

Socio-demographic

Age groups 18–24 1 1

25–34 1.10 (0.88–1.34) 0.41

35–44 0.99 (0.75–1.29) 0.95

45–54 1.18 (0.93–1.49) 0.17

≥55 1.17 (0.79–1.76) 0.43

Gender Male 1 1

Female 0.94 (0.82–1.06) 0.31

Education status None 1 1

Primary 0.96 (0.83–1.10) 0.54

Secondary 1.00 (0.88–1.15) 0.95

Post-secondary 1.05 (0.89–1.25) 0.52

Clinical factors

Current Diagnosis Hep B 1 1

Hep B & C 0.52 (0.13–2.08) 0.36

Hep C 1.16 (1.07–1.31) 0.02

Others 1.04 (0.92–1.17) 0.52

Time since diagnosis < 6 months 1 1

6–12months 0.96 (0.84–1.10) 0.52

13–24 months 0.69 (0.49–0.98) 0.03

> 24months 0.77 (0.59–0.98) 0.05

On conventional treatment No 1 1

Yes 0.99 (0.87–1.15) 0.98

Safety profile

Safe to use both No 1 1

Yes 1.23 (1.05–1.43) 0.008

Not sure 1.32 (1.10–1.59) 0.003
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costs; likely playing a role in encouraging use of alterna-
tive therapies in this subset; similarly shown in a study
by Ferruci et al. in 2010 [20].
Effective therapies for alcoholic-induced hepatitis and

DILI are still limited, therefore influencing the use of herbal
therapies which is also consistent with other findings [31].
The majority of herbal medicine users believed that

herbal medicines were safe and concurrent use of both
conventional and herbal medicine was perceived safe as
well; congruent with other studies [28, 32]. Traditional
use over many generations, without known negative ef-
fects, in addition to being natural, implies that herbal
medicines are completely safe. However, herbal medicine
has been known to cause herb-induced liver injury(HILI)
[18, 33, 34] when used alone or in combination with
prescription medicines [35] and it is therefore imperative
for health workers to educate patients on the potential
dangers of herbal medicine use. This study did not ex-
plore whether liver injury might have occurred as a re-
sult of use of herbal medicine because despite different
studies demonstrating evidence of herbal hepatotoxicity,
there are challenges in establishing a diagnosis of HILI
when the biochemical abnormalities of chronic liver dis-
ease already exist.
Most of our patients are not willing to disclose to health

workers that they are using herbal medicine fearing dis-
couragement and victimization, but also health-workers
do not routinely talk to patients about this, which was
consistent with studies in Australia and South Africa [36].
Given that adults seek the services of conventional health
workers either after or concurrently with those of alterna-
tive medicine providers, health-workers have a unique op-
portunity to advise patients on the use of complementary
and alternative medicine (CAM) and should do so without
judgement and reproach.
A majority of patients rely on family members and

friends for information about herbal medicine as well as
mass media. Personal referral and recommendation for
CAM has been previously identified as a powerful motiv-
ator for use [37, 38]. Extensive advertising of services and
products by herbal practitioners can expose the popula-
tion to unsubstantiated claims of disease management
making this a pitfall as a source of knowledge for patients
[39, 40]. Herbal medicine messages in the mass media
should be regulated to ensure population protection.
This study has a number of limitations which should

be considered. Interpretation of our findings was based
on self-report of herbal medicine use by the patients and
prone to the effects of recall bias; which was mitigated
by use of qualitative interviews to triangulate findings.
Different understandings of the term ‘herbal medicine’
used in the interviews might have influenced the re-
sponses given but this influence was minimized by the
interviewers elaborating on the questions and probing

particularly for the use of local medicine and herbal
extracts.

Conclusion
Our study provides insights into the use of herbal medi-
cine by patients with viral and non-viral hepatitis. We
showed that herbal medicine is used by a large propor-
tion of patients, it is easily accessible and health care
workers rarely discuss herbal medicine use during the
process of providing care. Perceptions of safety of herbal
medicines, hepatitis C diagnosis and recent diagnosis
positively influence herbal medicine use.
To warrant patients’ safety, dissemination of know-

ledge about herbal medicines both to health workers
and as information for the general public can facilitate
the conversation on potential risks and benefits thus
promoting rational use. Health workers should regularly
engage in conversations with their patients about their
herbal medicine usage. Regulation of herbal medicine
practitioners and products should be carried out and a
streamlined policy on alternative healthcare in line with
the population’s cultural practices in Uganda should be
developed. Findings suggest a need for clinical trials to
determine the safety and efficacy of CAM products for
the treatment of hepatitis B and C in comparison to
conventional antiviral treatment.
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