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Abstract

Background Patients with chronic diseases exploit complementary and alternative treatment options to manage their condi-
tions better and improve well-being. Objective To determine the prevalence and predictors of herbal medicine use among
Type 2 Diabetes patients in Lagos, Nigeria. Setting Secondary healthcare facilities in Lagos state, Nigeria. Method The
study design was a cross sectional survey. A two-stage sampling approach was used to select the health facilities and patients
were recruited consecutively to attain the sample size. Data was collected using a structured and standardized interviewer-
administered questionnaire. Characteristics, prevalence and predictors of herbal medicine use were assessed using descriptive
statistics and multivariate regression analyses. Main outcome measure Herbal medicine use among Type 2 diabetes mellitus
patients. Results 453 patients were surveyed, 305 (67.3%) reported herbal medicine use, among whom 108 (35.4%) used
herbal and conventional medicines concurrently; 206 (67.5%) did not disclose use to their physician. Herbal medicine use
was significantly associated with age (p =0.045), educational level (p =0.044), occupation (p =0.013), duration of diabetes
disease (p =0.007), mode of diabetes management (p =0.02), a positive history of diabetes (»p=0.011) and presence of diabe-
tes complication (p =0.033). Formulations or whole herbs of Vernonia amygdalina, Moringa oleifera, Ocimum gratissimum,
Picralima nitida, and herbal mixtures were the commonest herbal medicine. Beliefs and perceptions about herbal medicine
varied between the users and non-users. Conclusion The use of herbal medicine among Type 2 diabetes mellitus patients in
Lagos, Nigeria is high. There is dire need for health care practitioners to frequently probe patients for herbal medicine use
and be aware of their health behaviour and choices, with a view to manage the disease better.
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Impacts on practice Introduction

Diabetes mellitus (DM) contributes significantly to the high
e Health care providers should make concerted efforts to  mortality from non-communicable diseases worldwide [1].
identify herbal medicine use by patients in order to pre-  Currently, about 6.4% of the global population have DM

vent potential adverse herb—drug interactions. and this figure is expected to rise significantly by 2040. DM
e Herbal medicine effects and safety should be significantly ~ is an existential threat to the health of African populations

incorporated in continuing education for clinical pharma-  with 14.2 million adults living with diabetes and estimated

cists so that they can confidently engage diabetic patients  to double by 2040. Nigeria recorded 1.6 million cases of dia-

on such issues. betes in 2015 making her the third highest ranking country
e Clinical pharmacists should include herbal medicines and  for diabetic patients in Africa [2].

their effects in patient education and counselling. T2DM represents approximately 90-95% of all the

three main types of diabetes—Type 1 Diabetes Mellitus

52 Ogochukwu Ukamaka Amacze (TIDM), Type 2 Diabetes Mellitus (T2DM) and Ges-
oamaeze @unilag.edu.ng tational Diabetes Mellitus (GDM), [3]. T2DM results
from the interplay of hereditary, environmental and life-
style factors, and it is associated with various micro- and
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macro- vascular complications which are the major causes
of morbidity and mortality in the diabetic population [4].
The incidence of T2DM is rising progressively in many
parts of Africa; and this has been attributed to higher obe-
sity rates, sedentary lifestyle and rapid urbanization [5,
6]. The management of T2DM entails the use of insulin
and hypoglycaemic medicines. Despite the development
of newer classes of glucose-lowering agents, diabetes
management still remains an ongoing challenge. Limited
access to medicines, self-blood sugar monitoring tools,
health care services, and good quality care hampers suc-
cessful diabetes management in Africa. Consequently,
the disease poses a high financial burden on the patients
due to out-of-pocket payment for healthcare costs. This
is heightened by the ineffective health insurance schemes
operational in most African countries coupled with meagre
government support for diabetes services [5, 7]. Owing
to the chronic course of DM, the debilitation of compli-
cations, complexities of treatment plans and the exorbi-
tant cost of medication and treatment services, diabetic
patients recourse to complementary and alternative treat-
ment options.

Complementary and alternative medicine (CAM)
involves a broad set of therapies and practices which are
not considered part of a country’s conventional healthcare
[8]. Herbal medicine (HM), an integral part of traditional
medicine, is the most frequently used CAM in different
parts of the world [9, 10]. There has been a renewed inter-
est in herbal medicine evidenced by its increasingly wide-
spread use in both developing and developed nations [8].
Reports of a national health interview in the United States
showed that about 40.6 million adults used herbs and sup-
plements in 2012 [11]. In Nigeria, the use of HM has been
reported in the general population [12, 13] and various
patient populations [14—17], with prevalence rates range of
24-83%. HM is particularly popular among patients with
chronic diseases [10, 18], especially in developing nations
where people depend extensively on herbal medicine as
the primary source of healthcare [19, 20].

A previous study of DM patients in Lagos, Nigeria
established CAM as an important element of DM man-
agement, with herbal medicine as the most prevalent form
of CAM utilised [21]. However, the use of herbal medi-
cine specifically in T2DM patients has not been studied.
This study sought to ascertain the characteristics and level
of herbal medicine use among T2DM patients in Lagos,
Nigeria. The findings of this study have the potential to
enhance health care providers’ awareness, improve patient
education about herbal medicine, and inform further
research openings into herbal medicine use and safety.

Aim of study

The purpose of this study was to assess the prevalence,
predictors, perceptions, and beliefs of herbal medicine use
among T2DM patients registered in secondary healthcare
facilities in Lagos state, Nigeria.

Ethical considerations

Ethical approval for this study was obtained from the
Health Research Ethics Committee (HREC) of the Lagos
University Teaching Hospital (LUTH) Idi-araba Lagos,
with approval number: ADM/DCST/HREC/APP/864.
Approval was also obtained from the Lagos State Health
Service Commission (HSC). The research did not pose any
cost or risk to patients and their informed consent to par-
ticipate in the study was obtained. Patients’ confidentiality
was also maintained by not using their names and clinic
record number on the data collection tool.

Methods

The study was a descriptive, cross-sectional survey of
T2DM outpatients registered at five (5) secondary health
care facilities (commonly called general hospitals) across
Lagos State. The hospitals were selected using a two-stage
stratified sampling design. Lagos State was ranked into
five (5) strata based on its administrative divisions namely:
Ikorodu, Badagry, Ikeja, Lagos Island and Epe. Ikeja and
Lagos Island are metropolitan while Ikorodu, Badagry,
and Epe are predominantly rural. One general hospital
from each stratum was randomly selected for this study,
which was carried out between September 2016 and Feb-
ruary 2017. The inclusion criteria were: T2DM patients
above 18 years and not pregnant, registered and managed
at the different hospitals, and attending the Endocrinol-
ogy clinic during the study period. Eligible subjects were
consecutively recruited into the study on clinic days until
the required study sample size was attained. The sample
size was calculated using the formula:

n =Z’P(1 - P)/d*

where Z = statistic corresponding to 95% level of confi-
dence=1.96; P =expected prevalence obtained from same
studies or a pilot study; d =margin of error or precision.
Assuming a 46% prevalence (P) of herbal medicine use
among diabetic patients [21], a 95% CI (Z=1.96) and a
prevalence estimate within 5% error margin (d), a minimum
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of 381 adults across the five study sites was considered
appropriate for this study.

Data was collected using an adapted and modified inter-
viewer-administered questionnaire, previously developed
and validated on Complementary and Alternative Medicine
use [22]. The study instrument had four domains namely:
socio-demographic characteristics, diabetes-related charac-
teristics, mode and characteristics of herbal medicine use,
and attitudes and perceptions of herbal medicine use. A pilot
study using 20 randomly selected T2DM patients attending
the Endocrinology clinic of Lagos University Teaching Hos-
pital was carried out to establish face validity. Reliability test
of the instrument yielded a Cronbach’s alpha of 0.750 and all
the questions in the study instrument were deemed appropri-
ate for the objectives of the study. Patients were interviewed
by final year Pharmacy students trained in questionnaire
administration and interviewing skills. Respondents who had
used herbal medicine at any time since diagnosis of diabetes

were taken as users while those who had never used herbal
medicine were considered non-users. The respondents were
approached while waiting to see the physician and briefed on
the objectives of the study. Only patients who gave informed
consent were interviewed.

The collected data were checked for completeness;
responses were coded and analysed using IBM SPSS ver-
sion 21.0 for Windows. Frequencies and percentages were
used to assess the prevalence, types, mode and patterns of
herbal medicine use. Student’s ¢ test was used to test for
differences in socio-demographic characteristics, percep-
tions and attitudes between users and non-users of herbal
medicine. Association between patient characteristics and
herbal medicine use was tested using Pearson’s Chi square.
A multivariate logistic regression model with herbal medi-
cine use as the dependent variable was employed to identify
the predictors of herbal medicine use. Statistical significance
was set at p <0.05.

Table 1 Socio-demographic

oo Variable Characteristics Users (305) Non-users (148) p value
characteristics of respondents
N (%) N (%)
Age group (years) (20-39) 29 (53.7) 25 (46.3) 0.022%*
(40-49) 76 (74.5) 26 (25.5)
(50-69) 88 (72.7) 33 (27.3)
>70 112 (63.6) 64 (36.4)
Sex Male 98 (68.5) 45 (31.5) 0.712
Female 207 (66.8) 103 (33.2)
Marital status Married 229 (68.0) 108 (32.0) 0.647
Not married 23 (53.5) 20 (46.5)
Widowed 45 (70.3) 19 (29.7)
Divorced/separated 8 (88.9) 1(11.1)
Educational level No formal education 65 (65.0) 35(35.0) 0.219
Primary education 79 (73.8) 28 (26.2)
Secondary education 96 (72.2) 37 (27.8)
Tertiary education 65 (57.5) 48 (42.5)
Tribe Igbo 64 (66.7) 32 (33.3) 0.959
Yoruba 207 (67.4) 100 (32.6)
Hausa 9 (75.0) 3(25.0)
Others 25 (65.8) 13 (34.2)
Occupation Trader 125 (77.6) 36 (22.4) 0.003*
Civil servant 51(73.9) 18 (26.1)
Professional 16 (47.1) 18 (52.9)
Student 16 (47.1) 18 (52.9)
Artisan 22 (73.3) 8 (26.7)
Housewife 13 (65.0) 7(35.0)
Unemployed 11 (45.8) 13 (54.2)
Retired 51 (63.0) 30 (37.0)

*Indicates statistical significant significance (p value <0.05)
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Results

The socio-demographic characteristics of the study popula-
tion are shown in Table 1. A total of 453 T2DM patients
were recruited from the five General Hospitals (GH) as
follows: Isolo GH (120), Lagos Island GH (91), Ikorodu
GH (120), Epe GH (67) and Badagry GH (60). This pop-
ulation had a mean age of 57.9 +14.6 years, 68.4% were
females, and 74.4% were married. Majority of the partici-
pants (77.9%) had attained primary education at least, 35.5%
were traders. Pearson Chi square test showed an association
between the patients’ age and occupation with herbal medi-
cine use.

The respondents had a mean disease duration of
5.7+4.0 years and managed their disease both pharma-
cologically and non-pharmacologically. A positive family
history of diabetes was reported by 189 (41.3%) respond-
ents. The most prominent complications include: hyperten-
sion (47.7%), retinopathy (38.2%) and neuropathy (34.7%).
Herbal medicine use was associated with: duration of diabe-
tes (p=0.001), disease management: diet (p =0.001), exer-
cise (p=0.023), insulin (p =0.044), and diabetes complica-
tion: retinopathy (p =0.005), stroke (p =0.022), neuropathy
(»=0.001), and nephropathy (p =0.003) (Table 2).

67.3% of the respondents used herbal medicine to control
their blood glucose. 35.4% of these users consumed herbal

Table 2 Diabetes related characteristics

Variable Users n (%) Non-users n (%) p value

Duration of diabetes (years)

04 96 (59.3) 66 (40.7) <0.001*

5-9 72 (61.5) 45(38.5)

10-14 41 (68.3) 19 (31.7)

15-19 25(78.1) 7(21.9)

>20 71 (86.6) 11 (13.4)

Management of diabetes

Diet 173 (61.6) 108 (38.4) 0.001*

Exercise 170 (63.2) 99 (36.8) 0.023*

Oral hypoglycaemic 190 (66.9) 94 (33.1) 0.802

Insulin 50(58.1)  36(41.9) 0.044*

Insulin and oral hypogly- 57 (60.6) 37 (39.4) 0.121
caemic

Family history of diabetes 132 (70.6) 55(29.4) 0.216

Diabetes complications

Hypertension 153 (69.9) 66 (30.1) 0.267

Retinopathy 130 (75.1) 43 (24.9) 0.005*

Stroke 86 (76.1)  27(23.9) 0.022*

Neuropathy 122 (77.7) 35(22.3) 0.001*

Nephropathy 93(78.2) 26(21.8) 0.003*

*Indicates statistical significant significance (p value <0.05)

and prescribed medicines concurrently, two hundred and six
(67.5%) of them did not inform their physicians of using
herbal medicine. Over half of the herbal medicine users
(55.1%) used herbal medicine also for other ailments, espe-
cially feverish conditions (17.7%). Their perceived reasons
for using herbal medicine ranged from better efficacy than
orthodox medicines (27.4%) to safety of herbal medicines
(49.7%). Response by the users showed that friends (33.8%)
were the main sources of recommendation to use herbal
medicine (Table 3).

Multiple regression analysis showed the following as pre-
dictors of herbal medicine use: older age, educational level,
longer disease duration, diabetes management using diet,
oral hypoglycaemics, and insulin, a positive family history
of diabetes and having neuropathy (Table 4).

Majority of the respondents expressed no opinion on their
beliefs about herbal medicine. Among those who responded,
the users believed herbal medicines are safe, beneficial and

Table3 Modes and characteristics of herbal medicine use by
respondents

Variable n %
Use of herbal medicine to control blood glucose 305 673
Mode of herbal medicine use

Boiling with water 88 289
Soaking in water 84 275
Soaking in alcohol 32 105
Others 101 33.1
Use of herbal medicine for other conditions 168  55.1
Other conditions for which herbal medicine is used

Fever 54 177
Malaria 36 11.8
Haemorrhoids 28 9.2
Others 50 164

Concomitant use of herbal and prescribed medicines 108 354

Recommendation of herbal medicine

Doctor 7 2.3
Nurse 48 157
Friends 103 338
Family member 40 131
Internet 27 8.9
Advertisement 39 128
Herbalist/trado-medical practitioner 41 13.4
Experience of side effect experience from use 116 38.0
Disclosure of herbal medicine use to physician 99 325
Reasons for use

Affordable 182 59.7
Accessible 193 633
Better efficacy than orthodox medicines 124 40.7
Cures all manner of diseases 201 659
Safe 225 738
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Table 4 Predictors of herbal medicine use using multivariate logistic

regression

Characteristic OR (95% CI) p value
Age (years) 0.045*
20-39 1.000

40-49 1.1 (0.460-0.629) 0.830
60-69 1.635 (0.840-3.183) 0.148
>70 1.417 (0.797-2.518) 0.235
Educational level 0.044*
No formal education 1.000

Primary education 1.130 (0.575-2.219) 0.723
Secondary education 1.638 (0.831-3.229) 0.154
Tertiary education 1.546 (0.847-2.821) 0.156
Occupation 0.013*

Trader 1.000
Civil servant 1.791 (0.928-3.457) 0.083

Duration of diabetes (years)

04 1.000 0.668
>20 3.015 (1.361-6.679) 0.007*
Management of diabetes

Diet 0.466 (0.241-0.900) 0.023*
Oral hypoglycaemic 2.136 (1.126-4.052) 0.020%*

Insulin
Family history of DM

Diabetes complications

0.439 (0.213-0.903) 0.025*
1.784 (1.141-2.789) 0.011*

Neuropathy 2.103 (1.062—4.166) 0.033*

OR Odds ratio; CI confidence interval
*Indicates statistical significant significance (p value <0.05)

more effective than orthodox medicines for some illnesses
while the non-users believed that the herbal medicine use is
dangerous and should be disclosed to the physicians (Fig. 1a,
b). Attitudes and beliefs about herbal medicine differed
between the users and non-users (p <0.05).

The most frequently used herbal medicines reported by
our respondents were: Vernonia amygdalina leaves (13.1%),
Moringa oleifera seeds (10.2%), Herbal mixtures (7.9%),
Ocimum gratissimum leaves (6.9%), Agbo iba (a local herbal
mixture—6.6%) and Picralima nitida seeds (4.6%) (Fig. 2).
These herbal medicines are administered in different ways
such as infusions, decoctions or tinctures.

Discussion

Patients with chronic diseases continuously seek comple-
mentary and alternative ways to manage their disease condi-
tions and improve their health. The use of herbal medicine
is fast assuming an important role in the management of
T2DM.

@ Springer

The prevalence of herbal medicine use in our study popu-
lation was 67.3%. Reports from similar studies locally and
globally showed varied prevalence. A lower prevalence
(46%) was reported for CAM use among diabetic patients
in Nigeria [21], suggesting increased use of herbal medicine
by diabetic patients over the years. Similar studies in North
Sudan and Saudi Arabia showed the prevalence of herbal
medicine use in T2DM patients to be 52% [23] and 25.8%
[24] respectively. Lower prevalence rates were also reported
for diabetic patients in Kenya, Morocco, Saudi Arabia, and
Guinea [7, 18, 20, 25]. In other studies, CAM use in diabetic
and T2DM patients was investigated and the prevalence rates
ranged from 61 to 76% [26-30]. In these studies, herbal
medicine was the most commonly reported CAM type. This
disparate prevalence rates could be adduced to differences
in the study settings, geographical location, and levels of
the population’s dependence on herbal remedies. Regard-
less of this differing prevalence of herbal medicine use in
diabetic patients, herbal medicine is evidently an important
feature of diabetes management worldwide. In our study
population, 35.4% of users concurrently consumed herbal
and prescribed medicines; same behaviour has been reported
amongst diabetic patients in other studies [20, 26, 31] and
with other disease conditions [32]. In a previous study from
Nigeria, diabetic patients adhered to their prescribed ortho-
dox medicines despite the use of CAM [21]. Concurrent
use of herbal and orthodox medicines increases patients’
risk of herb—drug interactions (HDIs). HDIs can result in
potentially severe adverse effects or reduced benefits from
prescribed medicines [33]. Most medicinal plants of African
origin lack safety and pharmacokinetic information which
can be used to prevent potentially clinically relevant HDIs
[34]. The effects of such HDIs especially in the milieu of a
deficient health care system in many developing nations can
be deleterious to patients and the society at large.

Vernonia amygdalina leaves, Moringa oleifera seeds,
Ocimum gratissimum leaves, herbal mixtures and Picral-
ima nitida seeds were the herbal medicines most frequently
used by our respondents (Fig. 2). These herbal medicines are
house-hold regulars in the traditional treatment of diabetes
in Nigeria [35-38]. Although the hypoglycaemic activity
of these plants has been established in animals as well as
humans [39-44], thus supporting their traditional use in DM
treatment, there is paucity of data on their interactions with
orthodox medicines. Cocktail of various medicinal plants is
often used for synergistic effect, and by extension, elevating
the risks for herb—herb interactions.

The result from this study is consistent with a similar
study [45], in which the most widely reported reason for
HM use was its perceived safety (Table 3). In Nigeria and
most African countries, herbal medicines are generally per-
ceived and widely advertised as being devoid of any side
effects because they are “natural”. However, clinical reports
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Fig. 1 a Perceptions and beliefs of users about herbal medicine. b Perceptions and beliefs of non-users about herbal medicine
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of several HDIs have shown this belief to be erroneous. Few
examples include the interaction of Matricaria recutita
(Chamomile) with warfarin resulting in over-coagulation;
Allium sativum (Garlic) altered the pharmacokinetics of
paracetamol and caused hypoglycaemia when co-adminis-
tered with chlorpropamide [33]. Less than fifty percent of
the herbal medicine users notified their physician of their
use. Studies in Saudi Arabia and Jordan also reported this
practice [7, 46, 47]. We did not seek to know the patients’
reasons for withholding such vital information; nonethe-
less, previous similar reports suggest that patients are either
not asked by their physicians or do not trust them enough
to reveal HM use to them. Western-trained physicians also
often have limited knowledge of herbal medicine effects and
may not confidently discuss this with their patients [23].

The predictors of herbal medicine use from our study
are age, educational level, occupation, a longer duration of
diabetes, mode of diabetes management, a positive family
history of diabetes and diabetes complication (neuropathy)
(Table 4). Increasing age has been reported to be associated
with alternative medicine use in diabetic patients [21, 23,
48, 49]. This can be explained by the presence of multiple
disease states and co-morbidities in the elderly and the con-
sequent desire to seek various treatment options to be in bet-
ter control of their health condition. Educational level posi-
tively influenced herbal medicine use in our respondents,
contrary to findings from Alami et al. [18]. This may reflect
better knowledge and awareness of herbal medicine due to
higher literacy rates among those with formal education. Our
results also support previous reports on the association of a
longer duration of diabetes with herbal medicine use [23].
However, patients with longer diabetes disease duration do
not necessarily use herbal medicine as observed by Huri
et al. [49]. The presence of a diabetic complication shows
the severity of diabetes disease and increased need for more
treatment alternatives. Management of diabetes using diet,
insulin and oral hypoglycaemic medicines was significantly
associated with HM use. Patients using oral hypoglycaemic
agents were more likely to use HM compared to those on
insulin and diet respectively. This could be due to the high
cost of hypoglycaemic medicines as was seen in diabetic
patients in North Sudan who used herbs specifically because
of conventional treatments costs [23].

On the perceptions and beliefs concerning HM, relative
to the non-users, users believed HM to be efficacious, ben-
eficial and safe (Fig. 1), similar to findings in Saudi Ara-
bia [45]. This resonates with the general belief that herbal
remedies are natural and therefore, risk-free. These beliefs
could also be culturally rooted [50]. The non-users on the
other hand, believed it is risky to use herbal and orthodox
medicines concurrently and such use should be disclosed to
physicians, which is a possible explanation of why they do
not indulge in HM use.

@ Springer

Our study has a broad patient coverage and specificity.
Herbal medicine use, being the most prevalent form of CAM
was assessed in contrast to the more general CAM use which
has been previously reported. The burden of diabetes glob-
ally is attributed to T2DM; therefore, this study examined
T2DM patients. The limitations of this study include the
following: (1) only patients who attended hospitals were sur-
veyed, (2) individuals who are either undiagnosed or patients
who received care outside the hospital were not accounted
for, (3) private health facilities were not included in our
study, (4) there was no inquiry of the identity and number
of prescribed medications used by the respondents because it
was not part of the objectives of the study. These limitations
however, do not in any way alter our findings.

Conclusion

Prevalence of 67.3% was obtained for HM use among Type
2 diabetes mellitus patients in Lagos, Nigeria. Over a quarter
of these patients used herbal medicine concurrently with
prescribed medications, thus increasing the potential for
herb—drug interactions and consequently, therapy failure.
Further research into the pharmacokinetics of herbal medi-
cines should be carried out to enable prediction and iden-
tification of potential clinically relevant herb—drug interac-
tions in diabetic patients. Health care providers, particularly,
physicians and pharmacists, should routinely inquire and
discuss herbal medicine use with patients in a very caring
and unbiased manner.
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