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EDITORIAL: CONSOLIDATING OUR GAINS

EDITORIAL: CONSOLIDATING OUR GAINS

Niger Delta Medical Journal 2017; 1(2): 4

he second issue of the NDMJ examines various parameters. Medical imaging is 
challenging in resource constrained settings and thus have to be used cost-effectively. 

1
Prof Nzeh critically reviews the, ifs and buts of medical imaging . Optimum healthcare is T

provided by appropriately skilled staff deploring cost-effective investigations. Prof Nzeh in his 
1review posits the now and when befuddling this conundrum .

We have sustained the trend of the first issue in publishing formally selected lectures of the 
Pfizer Pharmaceutical sponsored Deans Lecture Series of 2015-2017 including cross-specialty 

2contributions .

We aim to publish medical research primarily derived from the Niger Delta region but not 
exclusive to the region. We therefore encourage regular departmental audits and review of 
practice devoid of blame.

References:
1. Nzeh DA. Medical imaging: concept, precepts and potentials. Nig Del Med J 2017; 2 (2);5-

12
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INTRODUCTION
edical imaging was born when Conrad 
Wilhelm Roentgen, a German physicist Mserendipitously discovered x-rays on 

th
the 8  of November 1895, while working in his 
laboratory. In his publication to announce the 
discovery, he called the radiation “x-rays,” 
because the phenomenon was hitherto unknown. 
One big surprise during the experiment, was that 
the “new rays” were able to blacken photographic 
plates in a darkened room, hence the changes 
noticed in the photographic plate could not have 
been due to visible light. 
The following month on 22th December 1895, 
Conrad Roentgen exposed   the hand of his wife, 
Bertha Roentgen to the “x-rays,” and this showed 
the metacarpal bones and phalanges of her hand, 
as well the two rings she wore on her fourth finger. 
This was the first radiograph of the human body.  
Hence Conrad Roentgen can rightly be referred to 
as the “Father” of Medical Imaging.

CONCEPT OF MEDICAL IMAGING
X-ray Examination
From its humble beginnings as plain radiographic 
examinations, medical imaging has grown 
exponentially in the last 130 years, and now 
includes imaging modalities that do not use x-rays 
such ultrasound imaging and magnetic resonance 
imaging. Also radionuclide (radioisotope) 
imaging uses gamma rays from radioactive decay 
instead of x-rays.
X-ray imaging itself has evolved from plain 
radiographs to special x-ray examinations that are 
termed contrast studies such as intravenous 
urography (i.v.u.),  barium meal and barium 

1
enema .

Computed Tomography
The next major advance in x-ray imaging took place 
in 1972, when a British physicist, Godfrey 
Hounsfield invented the computed tomography 
(CT) scanner. This invention revolutionized x-ray 
imaging because it eliminated the challenge of 
superimposition of anatomical structures 
encountered with plain radiographs. It heralded 
cross-sectional imaging, and acquired information 
at every stage about the human anatomy, as x-rays 
traverse the human body along the path of the 
beam.   In particular, CT scanning introduced the 
use of computer technology to perform 
mathematical calculations for data retrieval, 
transformation and three-dimensional image 
display on the monitor. Importantly, CT 
technology, for the first time provided the 
opportunity for acquired images to be archived on 
magnetic tapes or optical discs in addition to 
production of the traditional hard copies. The 
modern day CT scanners enable copying of images 
on compact disc (CD) and digital video disc (DVD) 
as well as printing of hard copies using laser jet 
printers.
A significant impact of CT scanning was in the 
examination of intracranial soft tissue, because for 
the first time, it became possible to visualize the 
brain, which had previously been rendered 
inaccessible by the adult skull. CT imaging has 
continued to be improved upon and has resulted in 
the development of newer generation of scanners; 
which have progressed from conventional CT 
scanners to spiral CT and now multislice scanners 
that are capable of whole body image acquisition at 
very rapid speed. Multislice CT technology permits 
the application of techniques such as computed 
tomographic angiography (CTA) to outline blood 
vessels.  

NIGER DELTA MEDICAL JOURNAL
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Radionuclide Imaging

Compared to x-ray imaging, radionuclide 

imaging uses gamma rays from radioactive decay 

to acquire images. However both x-ray and 

gamma are described as sources of ionizing 

radiation, which have deleterious effects on the 

tissues in the human body, when used in high 

doses, usually beyond the range for normal 

diagnostic radiology.  

In radionuclide imaging, a radioactive material, 

termed radiopharmaceutical, is coupled to a 

carrier molecule, and introduced into the human 

body, either through injection into the 

bloodstream or inhalation in the case of 

pulmonary ventilation studies.  Inside the body, 

the radioactive substance emits photons from 

radioactive decay in the target organ, which is 

then detected using gamma camera and using 

computer analysis, the information acquired is 

converted to an image displayed on the monitor. 

The basic difference between x-ray imaging and 

radionuclide image is that, photons in x-ray 

imaging originate from the machine outside the 

body, and   have   to penetrate the body to acquire 

an image. On the contrary, photons from 

radionuclide imaging originate from the 

radioisotope material, inside the patient's body, 

and then come out to fall on the gamma camera 

scintillators.

Development of radionuclide imaging has 

produced more advanced 3-dimensional 

tomography techniques, which provide 

information on both anatomical structure and 

physiological function, such as single photo 

emission computed tomography (SPECT) and 

positron emission tomography (PET), unlike the 

conventional radionuclide imaging. 

 
Ultrasound Imaging 

In ultrasound imaging, high frequency sound 

waves are generated by piezo-electric crystals 

inside the transducer of the machine probe which 

enter into the body. The sound waves can be 

transmitted, deflected, reflected or absorbed. 

However, the most important aspect for 

ultrasound imaging are the reflected sound 

waves, known as echoes, which return to the probe. 

On reaching the probe transducer, echoes interact 

with the piezo-electric crystals and generate 

electrical impulses which travel along the cable to 

the main frame of the machine, where they 

undergo computer analysis, are converted to 
2-7

digital image and displayed on the monitor .   

Since ultrasonography uses sound waves for 

imaging, it is non-hazardous, unlike x-rays, hence 

it can be used repeatedly, even in pregnant women 

without any harmful effect on the unborn baby. It is 

also preferred for imaging of neonates and young 

children whose growing tissues are more prone to 

damage by ionizing radiation, which may result in 

the development of cancer later in life.  

Magnetic Resonance Imaging

 Magnetic resonance imaging (MRI) uses 

radiofrequency (RF) waves to acquire images of the 

human body. By nature, radio waves transmit 

electrical impulses without the need for a cable. 

Hence some of its practical non-medical uses are in 

the transmission of signals for mobile (cell) phones, 

broadcast transmission for FM radio stations and 

sending of data between computerized devices 

using bluetooth.

Apart from its safety due to absence of ionizing 

radiation, MRI is versatile because it is capable of 

acquiring images in three orthogonal planes of 

axial, sagittal and coronal without changing the 

patient's position. 

 This imaging modality has progressed from basic 

techniques of conventional MRI to more 

sophisticated applications such as magnetic 

resonance angiography (MRA), functional 

magnetic resonance imaging (fMRI) and magnetic 
8,9resonance elastography (MRE) .

Interventional Radiology

In interventional radiology (IR), medical imaging is 

employed to achieve a therapeutic effect in some 

disease conditions. Examples of these are: balloon 

catheter angioplasty to improve blood flow in 

arteries whose lumen has become narrowed by 

a r t e r i o s c l e r o s i s ;  f i b r o i d  m a s s  

NIGER DELTA MEDICAL JOURNAL
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shrinkage by injection of sclerosing agent into the 
uterine artery; and ablation of malignant renal 
tumour by injection of coils or sclerosing agent 
into the renal artery.  

PRECEPTS OF MEDICAL IMAGING
 Various medical imaging modalities are available 
in the radiology armamentarium for examination 
of the human body. The particular modality that is 
employed is dependent upon a combination of 
factors such as: the information required to make a 
diagnosis; age of the patient; cost-benefit to the 
patient; and availability of an imaging modality in 
the locality. 

SPECIAL X-RAY EXAMINATIONS
The urinary system:
· Intravenous urography (I.V.U.) is used for 

evaluation of the kidneys, ureters and urinary 
bladder for diseases like infections, obstructive 
uropathy and tumours.

· Micturating cystourethrogram; when done 
under fluoroscopy, is used to dynamically 
assess the urinary bladder and urethra during 
voiding for conditions like vesico-ureteric 
reflux and posterior urethral valves.

· Retrograde urethrogram to assess the urethra 
for conditions like strictures.

· R e t r o g r a d e  p y e l o u r e t e r o g r a p h y  t o  
demonstrate the site and lower limit of an 
obstructive lesion in the ureter e.g calculus.

Gastrointestinal Tract:
· Barium swallow for oesophageal lesions like 

achalasia and carcinoma.
· Barium meal for gastric and duodenal ulcer; 

gastric outlet obstruction; gastric tumours; and 
duodenal obstruction.

· Barium follow-through to demonstrate jejunal 
and ileal lesions e.g malabsorption in 
conditions like Crohn's disease, scleroderma 
and chronic pancreatitis.  Ascaris worms can 
also be demonstrated with follow-through 
examination.

· Small  bowel enema provides better 
visualization of the jejunum and ileum because 

barium is introduced by intubation directly into 
the jejunum, usually employed when follow-
through study is equivocal.

· Barium enema for colonic lesions like 
intussusception; Hirschsprung's disease in 
children and rectal or colonic carcinoma.

NIGER DELTA MEDICAL JOURNAL

Fig. 1: Barium enema showing a segment of the 
rectum with irregularity, narrowing, rigidity and 
shoulder due to carcinoma.

Hepato-Biliary Tract and Pancreas:
· Intravenous cholangiography (IVC) to 

demonstrate ductal lesions e.g. calculi, 
cholangiocarcinoma.

· Operative cholangiography done during 
cholecystectomy or bile duct surgery by 
injection of contrast into a cannulated cystic 
duct to avoid surgical exploration of the 
common bile duct.

· Post-operative (T-tube) cholangiography done 
to exclude biliary tract calculi.

· E n d o s c o p i c  r e t r o g r a d e  
cholangiopancreaticography (ERCP) for 
demonstration of biliary tract and pancreatic 
duct; and biopsy of ampullary lesions.

·   Percutaneous transhepatic cholangiography  

Page 7
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(PTC) to confirm or exclude extra hepatic 
bile duct obstruction.

· M a g n e t i c  r e s o n a n c e  
cholangiopancreatography (MRCP) to 
demonstrate diseases of the biliary and 
pancreatic ducts.

The Cardiovascular System:
· A n g i o c a r d i o g r a p h y  i s  p e r f o r m e d  

simultaneously with cardiac catheterization 
such that pressures and oximetry are 
measured in the cardiac chambers and vessels 
under investigations. Indications include: 
congenital heart disease, valvular disease, 
myocardial disease and ventricular function.

· Arteriography to study arborization of 
arteries in various organs for conditions like 
aneurysm, arteriosclerosis, arteriovenous 
malformation.

· Venography to demonstrate diseases in the 
veins like varicosity and thrombosis.

Bones and Joints:
· Double contrast knee arthrography using low 

osmolar contrast medium (LOCM) to 
demonstrate cartilage injuries, loose bodies 
and popliteal cyst.

· Hip arthrography for congenital hip 
dislocation, loose bodies, Perthe's disease and 
trauma. 

· CT arthrography. 
· MRI studies have essentially replaced 

conventional arthrography in the radiological 
examination of joints.

· Ultrasound for congenital hip dislocation and 
joint effusion. 

Central Nervous System:
·    Conventional myelography using LOCM (e.g. 

Iohexol or Iopamidol) injected into the 
subarachnoid space to demonstrate spinal 
cord or other intraspinal abnormalities.

·    Radiculography using LOCM (e.g. Iohexol or 
Iopamidol) to demonstrate nerve root 
abnormality.

·   Computed Tomographic (CT) myelography has 

the advantage of superior sensitivity of CT to 
conventional myelography thus allowing 
detection of very dilute contrast medium 
beyond a spinal blockage.

· MRI is superior to CT and contrast 
myelography and preferred for examination of 
the spine, spinal cord and nerve roots.

ULTRASOUND IMAGING
2-D Grey Scale Imaging:
·    Can be used to examine any part of the body 

except the lungs, bone and brain after closure of 
the anterior fontanelle.

·     Applied repeatedly in pregnancy because it is 
non-hazardous to the unborn fetus unlike x-
rays and this has made it an invaluable tool in 
obstetrics.

·      Has a wide range of applications in diseases of 
the liver, pancreas, spleen, kidneys, thyroid, 
prostate and infant brain.

Fig. 2. Ultrasound of the infant brain showing multiple cerebral abscesses.

· Particularly useful in ophthalmology for 
evaluation of posterior segment diseases like 
retinal detachment when an opaque lens from 
c a t a r a c t  m a k e s  t h i s  i m p o s s i b l e  b y  
ophthalmoscopy.

· Useful for assessment of effusion in joints and 
congenital hip dislocation.

· Endoluminal probes permit transvaginal 
examinations in obstetrics and gynaecology; 
transrectal evaluation of the rectum and 
prostate for carcinoma; and transoesophageal 
assessment of the oesophagus and stomach for 
staging of primary malignant disease and 
biopsy of primary tumours or nodal disease.
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Colour Doppler Ultrasound:
· The modern colour Doppler machine is  a 

triplex scanner, which combines display of 
real time, grey-scale images with spectral 
velocity wave form and colour coded 
direction of blood flow in a vessel, 
contemporaneously on the image monitor.

· Useful to detect thrombosis in a vein, 
arteriosclerosis, aneurysm and other 
occlusive vascular diseases.

NIGER DELTA MEDICAL JOURNAL

COMPUTED TOMOGRAPHY

Conventional Computed Tomography:

· Produces cross-sectional images and 

particularly useful for intracranial and 

intraspinal lesions.

· With the aid of i.v. contrast enhancement, soft 

tissue lesions are outlined more clearly. 

· Useful for the staging of malignancies of 

structures e.g. the kidneys, pancreas, bowel 

and prostate.

· With the aid of oral or rectal contrast, the GIT is 

outlined either as part of a routine abdomino-

pelvic scanning or for evaluation of tumours.

· High Resolution Computed Tomography 

(HRCT) is important in the diagnosis of 

bronchiectasis.

Fig 3: Doppler scan of the common femoral artery showing normal
 triphasic velocity waveform. 
  

Fig.4: Contrast enhanced computed tomographic scan of the abdomen 
showing dilated intrahepatic bile ducts and pancreatic duct due to 
carcinoma of the head of pancreas.

Spiral or Helical Computed Tomography:

· Spiral CT permits volumetric acquisition of 

spatial information in a composite manner.

· Useful for viewing of bones, vessels and 

geographical calcifications from a variety of 

angles.

· Images of spiral CT enable a surgeon to have 3-

dimensional view of an organ or structure to 

allow for proper planning of surgery.

Multi Slice Computed Tomography (MSCT):

· An improvement on the technique of single 

slice spiral CT.

· MSCT scanner is capable of making two gantry 

revolutions per second compared with just one 

for conventional single-slice CT scanners.

· Can produce images at stupendous speed that 

is eight times faster than the single slice 

system.

· Capable of producing slices as thin as 1mm.

· Able to detect tumours that are too small to be 

demonstrated by standard CT machines. 

Computed Tomographic Angiography (CTA):

· CTA is used to demonstrate or map out blood 

vessels in MSCT.

· Large number of slices in the range of 400-800 

slices are usually required which is a major 

drawback because of high radiation dose to the 

patient.
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Computed Tomographic Colonography (CT  
Colonography):

· CT colonography is useful to demonstrate the 

mucosal lining of the colon.

· Used to demonstrate colonic lesions such as  

polyps.

RADIONUCLIDE IMAGING
Standard Radionuclide Imaging Techniques:

· R a d i o i s o t o p e  m a t e r i a l  t e r m e d  

radiopharmaceutical, coupled to a carrier 

molecule is introduced into a patient's body by 

injection into the blood stream, inhalation or 
99

ingestion. Tc is the most frequently used 

radionuclide.

· Photons emitted from the target organ are then 

detected using a gamma camera and displayed 

on a monitor with the aid of computer analysis.

· Radionuclide imaging has a wide range of 

applications examples of which include: lung 

ventilation/perfusion (V/Q) scans for 

suspected pulmonary embolism; bone scan for 

assessment of primary and secondary bone 

tumours.

· Static renal scan for assessment of “non-

functioning kidney” as seen on i.v.u.

· Dynamic renal scan for diagnosis of an 

obstructed versus non-obstructed dilated upper 

tract; detection of gastrointestinal bleeding of 

unknown origin.

Single Photon Emission Computed Tomography 
(SPECT)

· Photons emitted from the target organ e.g. brain 

or heart are detected using a conventional 

gamma camera.

· Perfusion imaging of the brain is done using 

hexamethylpropylene-amide oxime (HMPAO).

· The gamma camera is rotated around a patient 

during scanning.  

· After computer analysis the image is displayed 

on a monitor. 

· Advantages include: i. Image acquired gives 

information on both anatomical structure and 

function. ii. Provides useful data on the 

NIGER DELTA MEDICAL JOURNAL

 

physiological processes of a tissue or organ. 

· Disadvantages include: i. High cost of machine 

acquisition. ii. Patients are exposed to ionizing 

radiation. iii. Poor spatial resolution of  images. 

Position Emission Tomography (PET)

· It is also a 3-dimensional tomographic 

radionuclide imaging technique but it requires 

specialized positron camera to record images 

hence it is more complex than SPECT.

· It requires siting of a cyclotron machine near the 

imaging facility. 

· Gives improved information on functional 

activity and biochemistry of a region of interest in 

the brain.

· Useful for diagnosis and monitoring of treatment 

in brain tumours, infarctions, epilepsy and 

metabolic disorders.

MAGNETIC RESONANCE IMAGING

Conventional Magnetic Resonance Imaging 

(MRI):

· Does not use ionizing radiation hence it is not 

known to have any  deleterious effect when used 

at recommended magnetic field strength levels.

· Can acquire images in the 3 orthogonal planes 

namely: axial, coronal and sagittal without 

changing patient's position in the gantry.

· Useful for demonstration of white matter lesions 

such as multiple sclerosis and brain tumours.

· Contrast enhancement with gadolinium – DTPA 

demonstrates lesions more clearly.

· Now plays an important role in the management 

of sports related injuries especially those 

affecting the knee because it is able to 

demonstrate intra-articular structures like 

menisci and cruciate ligaments; as well as joint 

effusion.

· Useful for investigation of the spine because it 

enables demonstration of long segments of the 

spine and spinal cord.
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Magnetic Resonance Angiography (MRA):

· Employed to demonstrate blood vessels  

without the need for catheterization.

· Blood vessels may be demonstrated with or 

without injection of contrast medium.

· Has been used for assessment of blood vessels 

for stenosis from arteriosclerosis.

· Can also be used to evaluate aneurysms and 

arteriovenous malformations (AVMs).

M a g n e t i c  R e s o n a n c e  C h o l a n g i o  

Pancreatography (MRCP): 

· Outlines the biliary and pancreatic ducts 

without using contrast medium.

· Because it is non-invasive, it is now replacing 

ERCP.

Functional Magnetic Resonance Imaging (fMRI)

§ fMRI is used to acquire cerebral images during 

brain activity and compares them with images 

at rest. Areas which show high signal correspond 

to areas of activity. 

§ A practical application is the pre-operative use of 

fMRI to determine areas that should be spared 

during neurosurgical excision of brain tumour in 

order to preserve some brain abilities such as 

speech.

INTERVENTIONAL RADIOLOGY

Employed in different situations to achieve a 

therapeutic effect examples of which include:

· H y d r o s t a t i c  p r e s s u r e  r e d u c t i o n  o f  

intussusception during  barium enema 

examination.

· Percutaneous nephrostomy for catheter drainage 

of dilated renal collecting system.

· Percutaneous nephrolithotomy for either 

removal of a single renal calculus or following 

disintegration of a larger calculus after 

lithotripsy.

· Transcutaneous intrahepatic porto systemic stent 

shunt (TIPSS) between the portal vein and a 

hepatic vein or inferior vena cava to decompress 

high pressure in portal hypertension.

· Balloon catheter angioplasty to recanalise an 

arteriosclerotic vessel.

· Injection of sclerosing agent into a blood vessel to 

control bleeding or for tumour ablation.

POTENTIALS OF MEDICAL IMAGING

Potential Medical Uses of Imaging: 

• Ultrasound Elastography (EUS) uses shear wave 

for imaging of the liver, breast, testis and ovary to 

determine increased stiffness of tissues that have 

been hardened by diseases such as fibrosis and 
10malignancy and avoid unnecessary biopsy .

• Magnetic Resonance Elastography (MRE) also 

uses shear wave to detect increased stiffness in 

the liver, breast, muscle and brain in fibrosis and 

malignancy.

• Functional Magnetic Resonance Imaging (fMRI) 

to study physiological function of the brain 

without use of ionizing radiation. 

NIGER DELTA MEDICAL JOURNAL

Fig. 5: Axial T1-weighted magnetic resonance image of the brain showing 
a hypointense area in right parietal lobe due to an infarct.
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Tactile Imaging:
• A medical imaging modality that converts the 

sense of touch to a digital image. 
• It works by translating pressure on soft tissue 

surface under applied deformation into an 
image.

• It closely mimics manual palpation because the 
examination probe of the machine is fitted with a 
pressure sensor array that is mounted on its 
surface and in a similar manner to human 
fingers, during clinical examination to detect 
changes in pressure pattern.

•  Uses include: 1. Imaging of the breast and 
prostate. 2. Elasticity assessment of the vagina 
and pelvic floor and supporting structures. 3.  
Muscle functional imaging of the female pelvic 
floor.

Potential Non-Medical Uses of Imaging 
• X-ray is used to detect cracks in oil pipelines for 

petroleum exploration.
• X-ray is used to do security check and  

fluoroscopic screening of checked in luggage and 
cabin hand luggage to detect unauthorized metal 
objects such as knives, guns, ammunition and 
bomb that  can endanger the lives of air crew and 
passengers.

• MRI was recently introduced at airports in the 
United States to scan passengers for 
ferromagnetic objects such as knives, guns, 
ammunition and bomb that may threaten the 
safety of air crew and passengers.  

CONCLUSION
• Medical imaging techniques in the radiological 

toolbox encompass modalities that include use of 
ionizing and non-ionizing radiation.

• Careful selection of the appropriate imaging 
modality provides a cost-effective way of 
investigating disease conditions and treating 
cancer patients.

• Expenditure on state-of-the-art equipment for 
radiodiagnosis is a good investment for patient 
care and training of personnel.

• It is important to make adequate provision for 
after sales service and maintenance during 
equipment purchase.

• The potentials of medical imaging are enormous 
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for both medical and non-medical uses and these 
should be fully harnessed. 
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ABSTRACT
Background: This study presents the preliminary 
findings of an eye care outreach programme in 
Oginigba, a rural community in South-South Nigeria.

OBJECTIVES: To determine the patterns of ocular 
morbidity and visual impairment among residents 
in Oginigba and to create more awareness of the 
need for regular eye examination.

METHODS: A descriptive cross-sectional study 
was carried out on the findings of a 1-day outreach 
programs at Oginigba in Obio-Akpor Local 
Government Area of Rivers State, Nigeria. All 
persons that attended the program were eligible 
and underwent detailed eye examinations, 
including visual acuity tests using Snellen charts, 
intra¬ocular pressure measurements, anterior and 
posterior segment evaluations and refraction test 
using Welch Allen streak retinoscope.

RESULTS: Ninety–three subjects were examined. 
This consists of 30(32.2%) males and 63 (67.7%) 
females with a mean age of 41.85 ± 13.78 years 
(range 10 to 70 years).  Presbyopia was the 
commonest ocular morbidity found, accounting 
for 38.7%, followed by glaucoma (11.8%), allergic 
conjunctivitis (11.8%), refractive error (6.5%), 
cataract (3.2%), pseudophakia (2.2%), and 
pterygium (2.2%). Eighty-one (87.1%) of the 
subjects had normal vision in their better eye. 
Eleven (11.8%) of the subjects had low vision and 1 
(1.1%) subject was blind. Increasing mean age is 

associated with poor vision and this finding was 
statistically significant (F-test=3.78; p=0.001).

CONCLUSION: Eye diseases were common in this 
rural community as 81.7% of the subjects examined 
had one form of eye disease or the other. Therefore, 
screening for eye diseases is important in 
identifying those participants who are at risk of 
blindness and in providing the right treatment to 
them.

KEY WORDS: Oginigba, Presbyopia, Ocular 
morbidity, Outreach campaign.

INTRODUCTION
The WHO has estimated that approximately 314 
million people globally are visually impaired, of 

1
whom 45 million are blind , with almost 90% of 
blind and visually impaired people living in low- 
and middle-income countries. The regions include 
some of the world's poorest communities, where 
access to eye care is often unavailable. Although a 
large percentage of the cases of blindness and visual 
impairment in these regions is preventable, 
hundreds of people continue to lose their sight 

1because of lack of access to basic eye care services.
Blindness, according a report from the WHO, is 
defined as visual acuity of less than 3/60; severe 
visual impairment is defined as visual acuity 
between 6/60 and 3/60; and moderate visual 
impairment is defined as visual acuity of < 6/18 to 
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2
6/60, all in the better eye . Blindness prevention is 
achievable, and this has necessitated the need for 
various non-governmental organizations working 
in various communities to reduce the burden of 
avoidable blindness and visual impairment. Eye 
diseases causing preventable blindness include 
cataracts, uncorrected refractive errors, glaucoma, 
age-related macular degeneration, corneal 
opacities, diabetic retinopathy, trachoma, and 

1
onchocerciasis.
The impact of blindness on low- and middle-
income countries, many of which are concentrated 

3
in Africa, is enormous . The VISION 2020: The 
Right to Sight initiative aims to provide primary 
eye care services in these countries and is focused 

4,5on identifying and correcting eye disorders . This 
strategy was developed to address issues 
pertaining to the availability of affordable and 
accessible ophthalmic services.
Barriers to participants using eye care services at a 
stage when the disease can be helped or generally 
prevented have included direct or indirect 
treatment costs, lack of knowledge of eye 
problems, fear of knowledge of eye problems, fear 
that treatment would damage the eyes, 
transportation problems, lack of family support, 

6
and distance n to the hospital.  Attempts to address 
these barriers have focused on improving services 
to rural areas, primarily through an outreach 
approach.
This study is relevant because, while some eye 
conditions are merely causes of ocular morbidity, 
others invariably will lead to blindness.
This study was therefore designed to supply 
information about the patterns of preventable 
high-risk ocular conditions in a rural community 
in South-South Nigeria. 

MATERIALS AND METHODS

Study setting and area
The Siloam eye foundation, a registered NGO in 
Port Harcourt, conducted a one-day eye screening 
outreach programme to assess ocular diseases 
among residence in Oginigba, a rural community 
in the Obio-Akpor local government area of Rivers 
State in the Niger delta region of Nigeria. This 

outreach was to address blindness in rural 
communities and to ensure the implementation of 
regular eye examinations as recommended by the 
WHO's Vision 2020: The Right to Sight initiative.

Study Population
All participants who attended the ophthalmic 
outreach campaign were enlisted for this study with 
their informed consent taken. The subjects are 
predominantly subsistence farmers, fishermen and 
women, petty traders, retired civil servants and 
local government staff. 

Study design
A descriptive cross-sectional study involving 93 
subjects from a rural outreach in Rivers State.
 
Procedure
After receiving consent, participants' biodata and 
relevant medical history were obtained, after which 
ocular examinations were conducted. Visual acuity 
(aided, unaided and pinhole) was assessed using a 
Snellen chart. External examination was performed 
using a pen torch. Fundoscopy was performed 
using a Keeler ophthalmoscope. Visual acuity was 
tested in the open under bright daylight and was 
classified in accordance with the WHO criteria. By 
these criteria, a visual acuity of 6/18 or better was 
considered normal vision, a visual acuity <6/18 to 
3/60 was considered low vision, and a visual acuity 

 
less than 3/60 was considered blindness.
Respondents with visual acuity (VA) less than 6/9 
were refracted for both distance and near with the 
use of a trial frame for lenses, and a Welch Allen 
streak retinoscope. Those who failed to identify the 
largest test type (6/60) were asked to count fingers 
at less than six metres. If they failed to count finger at 
less than one metre, they were tested for hand 
motion. If they fail to perceive hand motion, the 
acuity is tested with a bright source of light. 
Participants with VA of 6/9 or better and a near 
acuity of < N5 were subjected to near refraction. 
Myopes with a visual acuity of 6/12 or worse were 
also made to wear their correction before taking the 
near visual acuity test. Participants who could not 
read N6 were considered as presbyopes. 
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Fundus examination through a dilated pupil was 
made whenever necessary and when the media 
was clear.
Ophthalmologic disorders were diagnosed in 
accordance with WHO international statistical 
criteria, as permissible in a field situation. 
Cataract was defined as loss of lens transparency 
irrespective of the visual acuity status. Glaucoma 
was defined as an IOP greater than 21 mm of 
mercury (Hg) with glaucomatous cupping of the 
optic disc or as a high intraocular pressure over 
35 mm Hg with fixed and dilated pupil.
Participants with minor or simple eye problems 
such as conjunctivitis or simple errors of 
refraction were treated and given free corrective 
eye glasses to improve their sight. Persons with 
more complicated problems such as glaucoma or 
cataract were referred to the Eye clinic of the 
University of Port Harcourt Teaching Hospital 
(UPTH)  for  fur ther  examinat ion  and  
management.

Statistical analysis
The data collected were analysed using the 
statistical software package Epi Info version 7 
manufactured by the Centre for Disease Control & 
Prevention (CDC) in 2001. Quantitative variables 
were expressed as the mean ± standard deviation 
(SD). Frequency was presented in percentages. 
Analysis of Variance (ANOVA), also referred to as 
the F-statistics and p-value were used to 
determine statistical significance between 
continuous variables of three means and above, 
and a chi-squared test with p-value was used to 
determine statistical significance between 
categorical variables. The level of significance 

considered to support our hypothesis was p≤ 0.05. 
Fisher's exact test was recommended when an 
expected value was less than 5.

RESULTS
Of the 93 subjects who attended the eye health 
outreach, nearly twice as many women as men 
were examined, 63 (67.7%) and 30 (32.3%), 
respectively, with a statistically significant F/M 

ratio of 2:1 (p<0.05, chi-square (÷2) = 23.42, p=0.001). 
Subjects were from all age groups; the mean age 
(±SD) was 41.85 (±13.78) years, ranging from 10 to 
70. Subjects were predominantly adults, with the 40-
49 and 50-59-year age groups accounting for 45.0% 
of the subjects. Subjects below 35 years of age 
comprised 32.0% of the study population. The 
subjects were mainly traders, 36 (38.7%), and civil 
servants, 20 (21.5%). A good number of them were 
indigenes of the community we visited (34.4%) 
(Table 1).
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Table 1: Socio demographic characteristics of participants 

Socio-demographic

characteristics

Percentage 
(%)

n=93 95% (C.I)

Gender

Male
30 (32.3) 22.93 - 42.75

Female
63 (67.7) 57.25 - 77.07

Chi -square (?2)(p
-

value)

23.42 
(0.001)*

Age Group (In Years)

10 - 19

 

3 (3.2)

 

0.67 - 9.14

20 - 29

 

19 (20.4)

 

12.77 - 30.05

30 - 39

 

17 (18.3)

 

11.02 - 27.65

40 - 49

 

24

 

(25.8)

 

17.29 - 35.92

50 - 59

 

18 (19.4)

 

11.89 - 28.85

60 - 69

 

11 (11.8)

 

6.05 - 20.18

70 - 79

 

1 (1.1)

 

0.03 - 5.85

Occupation

  

Trading 36 (38.7)

 

28.78 - 49.38

Civil servant

 

20 (21.5)

 

13.66 - 31.24

Clergy

 

2 (2.2)

 

0.26 - 7.55

Farmer

 

5 (5.4)

 

1.75 - 12.10

Professional 
(Doctor, Engineer)

5 (5.4) 1.75 - 12.10

Student 12 (12.9) 6.85 - 21.45

Self-employed 2 (2.2) 0.26 - 7.55

Unemployed 6 (6.5) 2.40 - 13.52

State Of Origin

Abia 9 (9.7) 4.52- 17.58

Akwa-Ibom 21 (22.6) 14.55- 32.42

Bayelsa 1 (1.1) 0.03 - 5.85

Calabar 1 (1.1) 0.03 - 5.85

Cross-River 6 (6.5) 2.40- 13.52

Edo 1 (1.1) 0.02 - 5.85

Imo 19 (20.4) 12.77- 30.05

Ogun 2 (2.2) 0.26 - 7.55

Osun 1 (1.1) 0.02 - 5.85

Rivers 32 (34.4) 24.86- 44.98

*Statistically significant (p<0.05)
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Of the total subjects examined, 81 (87.1%) had 
normal visual acuity (VA) (6/18 or better) with a 
mean age of 40.64 ± 13.15. Eleven (11.8%) subjects 

had low VA (<6/18 ≥ 3/60) with a mean age of 
48.55 ± 15.60, while one subject (1.1%) had 
blindness with a mean age of 66±00 (Table 2). 
Vision deteriorated with increasing age and this 
difference was statistically significant (F-
test=3.78; p=0.001) 

Table 2:

Visual Acuity in the better Eye (RE) and Mean Age

Visual Acuity Total 
(n=93)

 
Freq (%) 

Age 
 

(Mean ± 
SD) 

ANOVA
 

(F-
statistics)  

p-
value

Normal (6/18 or 
better)

81 (87.1) 40.64 ± 
13.15
 

 
3.78

 
 

0.001*

Low Vision 
(<6/18 ≥3/60)

11 (11.8)

 
48.55 ± 
15.60

 
Blindness 
(<3/60)

1 (1.1)

 

66.0 ± 
0.00

 

*Statistically significant (p<0.05)

Table 3:  

Visual Acuity in the better Eye (RE) and Sex
 

Visual Acuity Sex
Freq (%)

 

Chi-
square 

(÷2)

 

p-value

 
Male 
(n=30)

Female 
(n=63)

 
  

Normal (6/18 or 
better)

27 (29.0) 54 (58.1) 5.68 0.01*

Low Vision (<6/18 
≥3/60)

2 (2.2) 9 (9.7) 4.21 0.04*

Blindness <3/60) 1 (1.1) 0 (0.0) 0.505#

*Statistically significant (p<0.05)  # Fisher exact

Of the 81 participants who had normal VA, 27 
(29%) were males and 54 (58.1%) were females, 
and this difference was statistically significant: 
p<0.05 (Chi-square (÷2) = 5.68, p=0.01). Among 
participants with low VA, 2 (2.2%) were males and 
9 (9.7%) were females, and this difference was also 
statistically significant: p<0.05 (Chi-square (÷2) = 
4.21, p=0.04). Only one blind male patient was 
observed (Table 3).

Table 4:

 
Ocular Findings

 

 
*Ocular Findings Age Group Total 95% CI

 
<35 Freq

(%)  

(n=27)
 

>35 Freq (%)

(n=66)

Allergic 
conjunctivitis

 

6 (6.5)

 

5 (5.3)

 

11 (11.8) 4.05-20.18

Aphakia

 

0 (0.0)

 

1 (1.1)

 

1 (1.1) 0.03-5.85

Cataract

 

0 (0.0)

 

3 (3.2)

 

3 (3.2) 0.67-9.14

Cornea opacity

 

0 (0.0)

 

1 (1.1)

 

1 (1.1) 0.03-5.85

Dry eye

 

0 (0.0)

 

1 (1.1)

 

1 (1.1) 0.03-5.85

Glaucoma

 

4 (4.3)

 

7 (7.5)

 

11 (11.8) 4.05-20.18

Optic atrophy

 

0 (0.0)

 

1 (1.1)

 

1 (1.1) 0.03-5.85

Pathological 
myopia

 

1 (1.1)

 

0 (0.0)

 

1 (1.1) 0.03-5.85

Pseudophakia

 

0 (0.0)

 

2 (2.2)

 

2 (2.2) 0.26-7.55

Presbyopia

 

2 (2.2)

 

34 (36.6)

 

36 (38.7) 28.78-49.38

Pterygium

 

0 (0.0)

 

2 (2.2)

 

2 (2.2) 0.26-7.55

Refractive error 4 (4.3) 2 (2.2) 6 (6.5) 2.40-13.52

Normal 10 (10.8) 7 (7.5) 17 (18.3) 11.02-27.65

Chi - square (x2)=35.00, p=0.001

The distribution of various ocular diseases 
in the study population is shown in Table 
4. Eye diseases were more frequent in ages 
above 35, accounting for 63.45%, while 
ages below 35 accounted for 18.3%. This 
difference was also statistically significant: 
p<0.05 (Chi-square (x2) = 35.00, p=0.001). 
Presbyopia was the most common ocular 
morbidity, occurring in 36 subjects 
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(38.7%), followed by allergic conjunctivitis 

and glaucoma, found in 11 subjects each 

(11.8%). Refractive error was observed in 6 

(6.5%) subjects. Cataract was observed in 3 

(3.2%) subjects. Pseudophakia and 

pterygium were found in 2 (2.2%) subjects 

each. Aphakia, cornea opacity, dry eye, 

and optic atrophy were observed in one 

subject each (1.1%). All presbyopia subjects 

were refracted, and glasses were 

prescribed. The mean power of the 

correction was 2.29DS ± 0.73.

Discussion

This study assessed the preliminary findings of 

ocular morbidity in a rural community and it was 

shown that ocular diseases were commoner in 

participants that were older than 35 years of age. 

There were more women than men, at a ratio of 2:1. 

This ratio is in contrast with the general observation 

that fewer females than males are seen in medical 
7facilities in developing countries .This situation 

may present different demographics because it was 

based on an outreach campaign.

The lower percentages of children and young adults 

in our study may be a result of the fact that these age 

groups usually do not have eye problems and did 

not think it necessary to present for an eye 

examination. This fact is corroborated by the 

findings of a very low occurrence of eye disorders in 

these age groups, based on the results of other 
8,9studies.

The most common ocular morbidity among the 

study subjects was presbyopia, which was found in 

38.7%, followed by allergic conjunctivitis (10.8%) 

and glaucoma (10.8%). Refractive error was present 

in 6.5%. Other ocular disorders observed were 

cataract (3.2%), pseudophakia (2.2%), and 

pterygium (2.2%). Aphakia, cornea opacity, dry 

eye, optic atrophy, and pathological myopia were 

observed in a relatively small number of subjects. 

The pattern of occurrence of ophthalmologic 

disorders were like those in other communities in 
10,11Rivers State.

By comparison, a clinic-based survey of several rural 

eye clinics in Cambodia showed that cataract, 

refractive error, and glaucoma were the most 
12common diseases observed in those communities . 

In a similar survey of ophthalmic conditions in rural 

Lesotho, conjunctivitis, refractive errors, cataract, 

and glaucoma were the most common conditions 
13found . Similar results were also reported in a study 

conducted in Nigeria by Adegbehingbe and 

Majengbasan (2007) who found in their study that a 

significant proportion (13.5%) of rural dwellers in 

south-western Nigeria community had ocular 
14diseases which require treatment .

Onchocerciasis was also not observed because the 

community has no fast-flowing rivers and has a good 

source of drinking water in the vicinity. Glaucoma 

and cataract, which together constitute the leading 

causes of blindness, were common among the elderly 

participants observed. Subjects with glaucoma were 

counselled and initial therapy was administered 

before they were referred to the ophthalmology unit 

of the University of Port Harcourt Teaching Hospital 

(UPTH) for comprehensive eye care. The early 

detection of glaucoma during this survey reinforces 

the need for periodic eye examination as a strategy 

for early detection, intervention, and the prevention 
1of blindness in the community .

Three participants who had cataract were referred to 

UPTH for cataract surgery. Two subjects were also 

observed to have pterygium and were referred for 

pterygium excision. Consistent with more 

widespread findings1, visual impairment and 

blindness are age-related. In this study, vision 

deteriorated with increasing mean age, and this 

difference was statistically significant (F-test=3.78; 

p=0.001) (Table 2).

Similarly, subjects with pseudophakia had the 

highest mean age (63.00 ± 9.89), followed by subjects 

with cornea opacity (62.00 ± 0.00), dry eye (60.00 ± 

0.00), pterygium (56.50 ± 17.68), aphakia (55.00 ± 

0.00), and glaucoma (48.00 ± 18.78). These differences 

were statistically significant (F-test=2.06, p<0.001).

Allergic conjunctivitis and refractive error were 

observed, on average, in much younger subjects 

(22.05 ± 15.67, 32.33 ± 11.38).
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Limitations

The outreach was a one-day programme, so an 

initial community demographic study was not 

possible. Population sampling for evaluation was 

not possible. Data collection was based on those that 

responded to the offer for a free eye examination. 

Coverage was low because only those who thought 

they had some sort of eye problem came for the 

screening. Therefore, results from such an outreach 

programme do not provide a representative sample 

of the degree of occurrence of eye diseases in the 

community under study and are subject to several 

biases. However, the findings from this study gives 

insight to the importance of planning for eye care 

services and give the basis for larger study

CONCLUSIONS

This study highlights the need for a community 

outreach programme to help identify preventable 

and high-risk ocular conditions in communities 

without access to eye care facilities.

The need for strategies to improve the use of eye 

care programmes is further emphasized and 

strategies for improved education among 

community residents on the importance of regular 

eye check-ups are urgently needed to ensure a 

reduction in cases of blindness and an improvement 

of rural eye care in Nigeria, in accordance with the 

objectives of the WHO's VISION 2020 initiative.
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ABSTRACT 

Background: The perceptions and expectations of 

patients are important considerations when defining 

quality of health care. Study estimated “quality gaps” 

based on clients' expectations before receiving service 

and their perceptions afterwards along various service 

characteristics of primary health care centres in Obio-

Akpor. 

METHODOLOGY: Analytic cross-sectional study 

using 319 regular clients from Rumuigbo and 

Ozuoba primary health centres in Obio-Akpor. 

Self-rated assessments were taken on the 

expectations of ANC clients before actual 

encounter with the service and their perceptions 

on the same criteria after encounter with the 

service. The gaps between clients' expectations 

and perceptions on the 22 aspects under the 

tangible, reliability, responsiveness, assurance 

and empathy dimensions in the SERVQUAL 

instrument were reported using descriptive and 

analytic statistics conducted using SPSS version 

20. 

Result: Response rate was 94.7% and the mean 

expectation score of 4.30 (S.E. = 0.029) was more 

than perception score (Mean = 3.56, S.E. = 0.042). 

Overall mean gap score was -0.74, 95%CI (-0.82, -

0.66) and there was statistically significant 

difference between overall expectation and 

perception of the clients [t(317) = 17.2, p <0.001]. 

Clients' expectations had moderate but statistically 

significant influence on their perceptions [r = 0.31, 

95%CI (0.19, 0.41), p < 0.001]. Patient factors 

identified as drivers of these gaps were younger age 

(p = 0.01), primary education (p = 0.002) and non-

working women (p = 0.001). 

CONCLUSION: Study revealed the level and 

predictors of unmet expectations of pregnant 

women attending antenatal care. While these 

findings may have important clinical and policy 

implications, further investigations into the root 

causes of these gaps are required. Interventions that 

would re-organize ANC services around clients' 

needs and expectations would be needed.

Keywords: Clients, antenatal care, service quality, 

SERVQUAL, Port Harcourt, primary health centre
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INTRODUCTION
More than half a million  women die  every year 
from  complications  of  pregnancy,  childbirth  
and  abortion (1). Nigeria with a reported maternal 
mortality ratio of 576 per 100,000 live births (2) 
contributes significantly to these deaths and was 
unable to meet previous critical targets agreed by 
the United Nations for coverage for antenatal care 
and assisted delivery services (2, 3).  
Quality antenatal care remains a major pillar of 
safe motherhood and being a service intervention, 

 (4)can mitigate the current high maternal mortality . 
Current concerns to achieve safe motherhood is 
bringing into focus the neglected quality agenda as 
evident is the number of recent studies on the 
quality (5, 6), content (2, 7, 8), venue (2, 9, 10) and 
predictors of high quality antenatal care ''(11, 12) in 
developing countries. 
Patients' views are increasingly being used for 
measuring the quality of health care globally (13) 
and in sub-Saharan Africa ''(14). Understanding 
quality through the eyes of the patients shows 
quality as being a reflection of the extent to which 
the stated or implied needs of the patients are met 
(15, 16). The use of patients' views in the 
assessment of health care quality is underpinned 
by current standards in ethics, philosophy, law, 
politics and evidence of practical derivable 

 benefits (17-20). While expectation reveal the 
preferences (ideas about what should occur) of the 

clients, perception is their evaluations (judgments 
of aspects or entire health care) of health care (18). 
Both perception and expectation are often viewed as 
being related as the perception of clients is a 
reflection of the level of fulfillment of their 
expectations (21-23). It can be argued that unmet 
expectat ions  wi l l  resul t  in  f rustrat ion,  
dissatisfaction and poor utilization of ANC.
Patients' feedback had become a recognised and 
legitimate method of evaluating health care (24). 
Although there are a number of studies reporting 
patients' assessment of the quality of antenatal care, 
not much data on perceived gaps in service quality 
of ANC are available in Nigeria. Investigating the 
gap between the expectation and the perception of 
ANC clients could provide a useful prelude to the 
development of client-focused antenatal service 
(25). Importantly, this is a crucial aspect of the 
reforms in service delivery which seek to reorganize 
health services around clients' expectations and 
ensuring that the services are socially relevant and 
responsive to the current and changing needs of the 
population (26). This study aims to ascertain if gaps 
exist in service quality of antenatal care delivered at 
primary health centres, explore the influence of 
client's expectations on their perceptions and 
identify some clients' factors that predict their 
expectation, perception and gaps between their 
expectations and perception along service 
attributes assessed in this study.

Key messages 
· What is known - Access and utilization of ANC services at PHC will be 

enhanced if the services are tailored to meet the needs and expectations of 
the pregnant women.

 

·
 

What we did -
 
Study examined the gaps between clients’ expectations 

before use and perceptions after use of ANC service using the SERVQUAL 
tool and further explored determinants of these gaps.

 
·

 

What we found

 

–

 

Statistically significant gaps in perceived service quality 
across all measured attributes of ANC. Some predictors of these gaps 
include younger age, lower level of education and unemployment.

 ·

 

Implications of our findings

 

–

 

Need for further investigation into the root 
causes of these gaps and realign ANC service around clients’ expectation.

 
Page 20

Perceived gaps in quality of antenatal care at some Primary Health Centres...

Daprim S. Ogaji, Ikenna C. Erugoh, Ebele I. Nkwogbo, Izuchukwu I. Okpara, 

Margaret M. Mezie-Okoye.

Nig Del Med J 2017; 1(2): 19-31



NIGER DELTA MEDICAL JOURNAL

METHODS
Study setting: 
Study was conducted in greater Port Harcourt 
which is the hub for medical services in Rivers 
State, Nigeria. Greater Port Harcourt area spans 
eight local governments and has a projected 
population of two million people. This area has 
prominent tertiary health institutions such as the 
University of Port Harcourt Teaching Hospital, 
Braithwaite Memorial Specialist Hospital (BMH) 
and Kelsey Harrison Hospital. There are many 
primary health care centers and privately owned 
hospitals that are catering the healthcare needs of 
the population. 
Study facilities: 
Study was undertaken in primary health care 
(PHC) facilities which are first-line health units 
that provide affordable services to majority of the 
people. The health centres in Obio-Akpor are 
supervised by the Primary Health Care Board and 
manned by doctors, pharmacists, staff nurses and 
other health staff. The health staff offers services 
such as medical treatments, infant immunization, 
family planning, and antenatal care. 
Study design: 
Study used an analytic, cross-sectional design with 

th
data collected between 20  November 2014 and 

th
10  May, 2015.
Study population: The eligible populations for this 
study were pregnant women who registered for 
and had attended at least two previous antenatal 
visits in their index pregnancy. We excluded very 
sick patients and pregnant health workers who 
were also attending antenatal care during this 
study.

Sample size: This study sought to establish if a 
difference exists between clients' expectation 
before encounter and perception after an 
encounter with the service. Sample size was 
calculated for this paired analysis using the 
Cochran's formula for comparative design 

Where 

n = sample size; ó = estimate of standard deviation of the 

population. For a 5 point scale this is calculated as 

5[inclusive range of scale] divided by 4[number of 

standard deviation] = 1.25 (27), Z standard normal á/2 = 

deviation corresponding to selected a level of 0.025 in each 

tail = 1.96; Z = desired power (typically 0.84 for 80% â 

power); d = Study is powered to detect a difference of 5% 

in the mean expectation and perception scores of these 

clients to be significant. This is equivalent to a difference 

of 0.2 units on a 5 point (1 – 5) rating scale (28). 

Calculated sample size of 306 was increased by 10% to 

account for non-response or inappropriately filled 

questionnaire. This resulted in a minimum of 337 

respondents for this study

Sampling method: 

A two-stage approach was used in recruiting respondents 

for this study. In the first stage, Ozuoba Primary Health 

Centre and Rumuigbo Primary Health Centre were 

selected out of a sample frame of all PHCs in the study area 

by simple random sampling. Selection of respondents 

from each centre was by systematic sampling using a 

sample fraction of 1:4 on the sample of those registered 

daily for antenatal care during the period of data 

collection.

Study instrument: 

The SERVQUAL tool is a quality management 

framework developed in the mid-1980s by 

Zeithaml, Parasuraman and Berry (29, 30) to 

measure quality in service sector. The SERVQUAL 

instrument has 22 items with 5 point Likert scale 

response (1 = strongly disagree, 2 = disagree, 3 = 

uncertain, 4 = agree and 5 = strongly agree). Apart 

f r o m  c a p t u r i n g  t h e  s o c i o - d e m o g r a p h i c  

characteristics of respondents, their overall level of 

satisfaction and tendency to return or recommend 

others for ANC at the centres; two distinct 

questionnaires were used to collect information on 

the expectations and perceptions of clients on the 22 

attributes of service quality. The research 

hypothesis was that there is no difference in the 

expectation and perception of ANC clients on the 

measured at tr ibutes .  F indings  on their  
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expectations and perceptions on each attribute 
was compared and gap calculated. A negative gap 
meant that on the average, clients' perception 
scores trail behind their expectations scores and 
where this occur, it indicates a deficiency or unmet 
expectations of clients in that aspect. Similarly, a 
positive score difference indicates the service 
provided surpassed what clients expected (29). 
The SERVQUAL scale has been reported to be 
consistent and reliable in measuring service 

 
quality in healthcare (31) and had previously been 
used in a health care setting in Nigeria ''(32). The 
scale was pre-tested in a health centre within the 
study area and questions on clients' socio-
demographic characteristics were added to the 
core questions in the SERVQUAL questionnaire. 
The internal consistency of the scale for measuring 
clients' expectation was evaluated using the 
Cronbach's alpha and values for the corrected 
Item-Total correlation which are indicative of the 
degree of interrelatedness of all items in the scale.  
The Cronbach's alphas of the expectation and 
perception scales in the study population were 
0.87 and 0.89 respectively while the corrected 
Item-Total correlation ranged from 0.42 - 0.68 and 
0.59 – 0.74 for the expectations and perception 
scales respectively. 
Both scales assessed service quality along five 
dimensions: 
a) Reliability which assesses the ability of the 

provider to perform promised service 
dependably and accurately.

b) Assurance which measures the knowledge, 
receptiveness of the providers and their ability 
to convey trust and confidence.

c) Tangibles which considers the appearance of 
the physical facilities, equipment, personnel 
and communication materials in the health 
centres.

d) Empathy which is provision of caring, 
individualized attention to client.

e) Responsiveness which demonstrates the 
willingness of staff to help client and to provide 
prompt service.

Ethical permission/consent: 

Ethical permission to conduct this study was 

obtained from the Rivers State Primary Healthcare 

Management Board (RSPHCMB) and verbal 

informed consents were obtained from each 

participant before their participation in the study. 

Although questionnaires were anonymous, 

additional assurances of confidentiality were given 

to all the participants.

Procedure: 

Respondents were given all sections of the 

questionnaire at the same time but were instructed 

to complete only the section on their expectation and 

respond to the section on their perception at the end 

of their encounter with the facility. Both sections of 

the questionnaire were retrieved by members of the 

researcher team who also provided assistance to 

respondents who needed such.

Data analysis: 

Statistical analyses were conducted to examine if 

differences exist between clients' expectations and 

perceptions on the various attributes; to determine 

the strength of association between the expectation 

and their perception along these attributes; and to 

explore predictors of expectation, perception and 

gaps in service quality of ANC. The Statistical 

Package for Social Science (SPSS) version 20 was 

used to conduct these analyses. 

Clients' perception and expectation were compared 

using the paired t-test while predictors of observed 

gaps were analyzed using the independent t-test for 

binary factors and analysis of variance for 

polytomous factors. The strength of the association 

between expectation and perception was calculated 

using the Pearson's correlation coefficient. For 

exploring predictors of expectation, perception and 

gaps, dummy variables were generated for the 

categorical independent variables with one 

subgroup serving as reference.  The multivariate 

analysis was conducted to adjust for inter-

relationships among the explanatory variables and 

determine how each patients' socio-demographic 

factor predict 
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patient finding on their expectation, perception and gap. In all inferential statistics conducted in this report, 

both the 95% confidence interval of calculated estimates and the p-values were used to explore the 

statistical significance of the null hypothesis.

Results

A total of 319 of the 337 participants recruited for this study responded, giving a response rate of 94.7%. The 

socio-demographic participants' characteristics shows that a majority of them are aged 26 – 35 years 

(78.4%), married (97.5%), had tertiary education (61.8%), were self-employed (43.3%) and 57.4% had 

attended 2 to 4 antenatal sessions in the index pregnancy (Table 1).

Table 1: Participants’ socio-demographic characteristics

Variable

 

Category

 

Frequency

 

Percent
Age group

 

15 –

 

25

 

55

 

17.2

 

26 –

 

35

 

250

 

78.4

 

36 –

 

45

 

14

 

4.4

 

Marital status

 

Single

 

8

 

2.5

 

Married

 

311

 

97.5

 

Education

 

Primary

 
3

 
0.9

 

Secondary
 

119
 

37.3
 

Tertiary
 

197
 

61.8
 

Occupation
 

Unemployed
 

63
 

19.7
 

Self-employed
 

138
 

43.3
 

Employed in private sector
 

60
 

18.8
 

Employed in public services
 

58
 

18.2
 

No of ANC 
attended

 2 -
 

4
 

183
 

57.4
 

5 -
 

7
 

124
 

38.9
 

8 – 10 12 3.7

From Table 2, most (76.5%) of the respondents were at least satisfied with their ANC experience at the 

health centre and would probably return for future ANC (60.2%) or recommend the health centre to close 

friends and family members for ANC (57.4%). A smaller number of these clients were definitely sure of 

returning (19.1%) and recommending the centre to others (20.1%). 
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From Table 3, the mean expectation scores ranged from 4.04 for opening time of the centre to 4.48 for 

expectation that staff are appropriately supported by their centre to do their job very well. The mean 

perception scores ranged from 3.08 for the state of equipment at the centre to 3.76 for the politeness of the 

staff of the health centre. The expectations of clients on all the attributes of service quality captured in the 

scale were consistently higher than their perceptions. These gaps which ranged from -0.54 (95% CI: -0.67, -

0.41) for staff show of understanding to -1.14 (95% CI: -1.31, -0.99) for modern equipment were all highly 

statistically significant with p-value <0.001. The greatest influence of expectation on the perception of 

clients was on the suitability of the operating time with a correlation coefficient of 0.35 (Table 3).

Table 2:  Participants’ assessment of ANC received  

Variable  Frequency  Percent

Overall level of Satisfaction    

          Very satisfied  47  14.7
          Satisfied  197  61.8
          Indifferent  46  14.4
          Dissatisfied  22  6.9  

          Very dissatisfied  7  2.2  

Possibility of attending future ANC at same Centre
   

          
Definitely would

 
61

 
19.1

          
Probably would

 
192

 
60.2

          
Would or would not

 
48

 
15.0

          
Probably would not

 
12

 
3.8

 

          
Definitely would not

 
6

 
1.9

 

Possibility of recommending Centre to others for ANC
   

          
Definitely would

 
64

 
20.1          

Probably would
 

183
 

57.4          
Would or would not

 
52

 
16.3

Probably would not 8 2.5

Definitely would not 12 3.8
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From Table 4, the dimension of “reliability” score of 
4.38 was the highest expectation score while 
“empathy” had the lowest expectation score of 4.22. 
“Assurance” had the highest perception score with a 
mean of 3.65 while “tangible” had the lowest 
perception score with mean of 3.40. The gap between 
the expectation and perception was observed to be 
highest for the “tangible” dimension with a negative 
gap score of -0.86 (95% CI: -0.97, -0.75) while 
“empathy” had the lowest negative gap score of -

0.60 (95% CI: -0.71, -0.50). The gaps in all the 
dimensions of service quality were found to be 
statistically significant with p-value < 0.001. Clients' 
expectations on entire service had moderate positive 
but statistically significant influence on their 
perception (r = 0.31, 95%CI: 0.21, 0.41; p<0.001). The 
average, clients' expectation score was 0.74 (95%CI: 
0.66, 0.82) points higher than their perception scores 
and this difference was statistically significant (t  = 317

17.21, p <0.001).   

Table 3 Gaps in service quality criteria 
Items  Perception 

–mean 
(S.E)  

Expectation 
–  mean (S.E)  

Mean Gap (95% 
CI)  

r  p-
value  

Tangibles      
Up to date equipment 3.08 (0.06)  4.22 (0.04)  -1.14 (-1.31, -0.99)  0.104  0.000  
Attractive facility

 
3.44 (0.06)

 
4.29 (0.04)

 
-0.85 (-1.04, -0.70)

 
0.096

 
0.000

 
Well-dressed staff 

 
3.64 (0.06)

 
4.34 (0.04)

 
-0.71 (-0.84, -0.58)

 
0.215

 
0.000

 Physical facilities match services provided
 

3.45 (0.07)
 

4.20 (0.05)
 

-0.75 (-0.89, -0.61)
 
0.282

 
0.000

 Reliability
      Staff act  promptly

 
3.39 (0.07)

 
4.23 (0.05)

 
-0.84 (-0.99, -0.69)

 
0.092

 
0.000

 Staff are sympathetic and reassuring
 

3.57 (0.06)
 

4.33 (0.04)
 

-0.76 (-0.89, -0.63)
 
0.141

 
0.000

 Adequate information received
 

3.64 (0.06)
 

4.45 (0.04)
 

-0.81 (-0.95, -0.67)
 
0.123

 
0.000

 Confident receiving care here
 

3.64 (0.06)
 

4.42 (0.04)
 

-0.77 (-0.90, -0.64)
 
0.192

 
0.000

 Records kept correctly

 
3.70 (0.06)

 
4.46 (0.04)

 
-0.76 (-0.88, -0.64)

 
0.246

 
0.000

 Responsiveness

      Staff tell me when services will be 
performed

 

3.61 (0.06)

 

4.22 (0.04)

 

-0.61 (-0.75, -0.48)

 

0.158

 

0.000

 
Get prompt service  

 

3.40 (0.06)

 

4.23 (0.05)

 

-0.83 (-0.97, -0.69)

 

0.146

 

0.000

 Staff always willing to help

 

3.66 (0.06)

 

4.34 (0.04)

 

-0.68 (-0.81, -0.55)

 

0.200

 

0.000

 
Staff respond to request promptly

 

3.50 (0.06)

 

4.37 (0.04)

 

-0.87 (-1.01, -0.73)

 

0.129

 

0.000

 
Assurance

      
Trust staff here

 

3.54 (0.06)

 

4.18 (0.05)

 

-0.63 (-0.76, -0.50)

 

0.210

 

0.000

 
Staff always respect privacy

 

3.73 (0.06)

 

4.36 (0.04)

 

-0.63 (-0.76, -0.51)

 

0.146

 

0.000

 
Staff are polite to me

 

3.76 (0.06)

 

4.37 (0.04)

 

-0.61 (-0.74, -0.48)

 

0.143

 

0.000

 
Think staff receive support for good job 

 

3.57 (0.07)

 

4.48 (0.04)

 

-0.91 (-1.05, -0.78)

 

0.199

 

0.000

 
Empathy

     

0.000

 
Staff provide individualized medical 
attention.

 

3.52 (0.06)

 

4.17 (0.05)

 

-0.65 (-0.79, -0.49)

 

0.153

 

0.000

 Staff always show understanding 

 

3.74 (0.05)

 

4.28 (0.05)

 

-0.54 (-0.67, -0.41)

 

0.131

 

0.000

 

Treated with warm and caring attitude 3.74 (0.06) 4.37 (0.05) -0.63 (-0.77, -0.49) 0.149 0.000
Staff understand my specific needs 3.69 (0.06) 4.26 (0.05) -0.57 (-0.72, -0.42) 0.270 0.000
Centre operates at times suitable for me. 3.42 (0.07) 4.03 (0.07) -0.61 (-0.76, -0.45) 0.347 0.000

Table 4 Expectations, perceptions and associated gaps along service quality dimensions
Dimension

 
Mean 
perception 
score

 

Mean 
expectation 
score

 

Mean gap (95% CI) r p-
value

Tangible 

 

3.40

 

4.26

 

-0.86 (-0.97, -0.75)

 

0.241 0.000
Reliability

 

3.59

 

4.38

 

-0.79 (-0.89, -0.69)

 

0.240 0.000
Responsiveness

 

3.54

 

4.29

 

-0.75 (-0.85, -0.64)

 

0.254 0.000
Assurance

 

3.65

 

4.35

 

-0.70 (-0.80, -0.60)

 

0.235 0.000
Empathy 3.62 4.22 -0.60 (-0.71, -0.50) 0.274 0.000
Entire service 3.56 4.30 -0.74 (-0.82, -0.66) 0.312 0.000
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Table 5 provides analyses of the gaps across 
dimensions and overall scale for service quality. It 
shows that clients who are of younger age had 
significantly higher gaps and unmet expectations 
in the reliability dimension and entire scale than 
older clients. The level of education was a 
predictor of the gaps in all dimensions except 

“tangible” dimension. In this regard, clients with 
lower level of schooling had significantly higher 
gaps under the reliability, responsiveness and 
assurance dimensions and in the overall scale. The 
employment status of the client was also a 
predictor of gaps in service quality under the 
“tangible”, “reliability”, “responsiveness” 
dimensions of service quality and the entire scale.

 
 

 
 

 
 

 
 

 
 

  

Table 5 Predictors of gaps across dimensions and overall scale for service quality

 Variable (number 
of respondents)

 

Gaps along Dimensions

 

Total 

 
Tangible

 

Reliability

 

Responsive

 

Assurance

 

Empathy

 
Age group

 
15 – 25 (55)

 
26 – 35 (250)

 
36 or more (14)

 
F (df)
p-value

 

 
-

 

0.91

 
-

 

0.88

 
-

 

0.39

 
1.72 (2, 316)

 
0.181

 

 
-

 

1.04

 
-

 

0.76

 
-

 

0.46

 
3.07 (2, 315)

 
0.048

 

 
-

 

0.97

 
-

 

0.72

 
-

 

0.39

 
2.68 (2, 316)

 
0.070

 

 
-

 

0.81

 
-

 

0.69

 
-

 

0.38

 
1.29 (2, 316)

 
0.277

 

 
-

 

0.82

 
-

 

0.59

 
-

 

0.04

 
4.57 (2, 316)

 
0.277

 

 
-

 

0.92

 
-

 

0.73

 
-

 

0.32

 
3.77 (2, 315)
0.011

 
Marital status

 
Single (8)

 
Married (310)

 
t (df)
p-value

 

 
-

 

1.03

 
-

 

0.86

 
0.48 (317)

 
0.821

 

 
-

 

1.18

 
-

 

0.78

 
1.18 (317)

 
0.673

 

 
-

 

0.66

 
-

 

0.75

 
-0.29

 

(317)

 
0.972

 

 
-

 

0.75             
-

 

0.70             
0.16 (317)

 
0.703

 

 
-

 

0.08

 
-

 

0.61

 
-1.54 (317)

 
0.334

 

 
-

 

0.74

 
-

 

0.74

 
-0.01 (317)
0.820

 
Education 

 
Primary (3)

 
Secondary (119)

 
Tertiary (197)

 
F (df)
p-value

 

 
-

 

1.17

 
-

 

0.72

 
-

 

0.94

 
2.1 (2, 316)

 
0.110

 

 
-

 

1.47

 
-

 

0.55

 
-

 

0.93

 
7.1 (2, 315)

 
0.001

 

 
-

 

1.50

 
-

 

0.52

 
-

 

0.87

 
6.4 (2, 316)

 
0.002

 

 
-

 

2.25

 
-

 

0.56

 
-

 

0.76

 
6.5 (2, 316)

 
0.002

 

 
-0.67

 
-

 

0.42

 
-

 

0.73

 
6.5 (2, 316)

 
0.002

 

 
-

 

1.14

 
-

 

0.55

 
-

 

0.85

 
6.1 (2, 315)
0.002

 
Employment 

 
Unemployed (63)

 
Self-employ (138)

 
Public sector (60)

 
Private sector (58)

 
F (df)
p-value

 
-

 

1.10

 
-

 

0.69

 
-

 

0.82

 
-

 

1.06

 
3.4 (3, 315)*
0.018

 
-

 

1.17

 
-

 

0.53

 
-

 

0.73

 
-

 

1.04

 
9.3 (3, 314)
0.000

 
-

 

0.95

 
-

 

0.59

 
-

 

0.62

 
-

 

1.03

 
4.7 (3, 315)**
0.003

 
-

 

0.93

 
-

 

0.62

 
-

 

0.55

 
-

 

0.77

 
2.4 (3, 315)
0.067

 
-

 

0.87

 
-

 

0.52

 
-

 

0.51

 
-

 

0.58

 
2.1 (3, 315)
0.095

 
-

 

1.01

 
-

 

0.59

 
-

 

0.65

 
-

 

0.90

 
5.5 (3, 314)
0.001

Table 6 presents data on clients' factors that 
influence their expectations, perceptions and 
observed gaps in service quality. Each model 
contained information of clients' age, marital 
status, education and employment and these were 
significant and predict 13% and 8% of the variance 
of perception and gaps scores respectively. The 
model exploring predictors of expectations was 
not significant [F(8, 309) = 1.57, P = 0.134]. Married 
clients on the average had higher expectations on 
all attributes of service quality than their single 

counterparts (B = 0.44, 95% CI: 0.07, 0.81 and p = 
0.02).  Similarly, older clients aged 36 years or more 
gave significantly higher perception scores than the 
younger ones aged less than 26 years. Significant 
difference in perception scores were also observed 
between those with secondary and primary level of 
school (B = 0.84, P = 0.05); self employed and 
unemployed (B = 0.39, p = 0.001); those working in 
the public sector and those unemployed (B = 0.46, p 
= 0.001). 
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DISCUSSION
The study examined perceived gaps between the 
expectations and perceptions of antenatal clients 
using primary health centres in Port Harcourt. It 
reported significant gaps in all attributes and 
dimensions of service quality assessed. 
Significant predictors of the gaps in service 
quality were younger age, lower level of 
education and the unemployed status of clients. 
We observed that 77.6% of the ANC users were 
generally satisfied with their ANC visits and a 
high proportion of them are willing to return and 
also recommend others for ANC at the health 
centres they are attending. These findings of 
79.3% and 77.5% for the proportion of clients 
willing to return for ANC and recommend others 
to the health centre respectively as observed in 
this study are comparable to findings from 
previous studies which reported the proportion of 
clients' willing to return to same health centre as 
76.3% ''(32), 85.8% (33) and 86% (34). Similarly 
high proportion of clients are reported to be 
willing to recommend others to the same health 
centre they are receiving– 81% ''(32), 92.9% (33), 
89% (34). While this data was obtained from two 

PHCs in a local government healthcare system, 
previous studies reported data from only one PHC 
''(32, 33) and a nationally representative data from 
PHCs in the six different geopolitical zones in 
Nigeria (34). This high proportion of patients who 
are willing to return to the centres as reported in all 
studies, suggesting that most patients are pleased 
with their PHC providers.
Findings from this study revealed that the overall 
expectations of the clients were high and showed a 
moderate but significant association with their 
perception on service quality. High expectations of 
clients was also reported in a study conducted in 
Zambia (35).  As a cognitive and affective process, 
expectation is believed to be an important 
determinant of clients' satisfaction and experience 
(23). It is alright for clients to have high expectations 
on the service that they would like to receive. 
However, PHC managers need to be aware of this 
and ensure that they make adequate plans for 
service performance to match or even surpass the 
expectations of clients. This could have a 
remarkably positive influence on clients' 
satisfaction, overall perception and utilization of 
ANC services provided in the PHCs. 

 
 

Table 6 Predictors of clients’ overall expectation, perception and gaps in service quality from 
multiple regression analyses

 

Patient variable  Expectation Perception Gaps

 B coefficient  
(95% CI)

p -value  B coefficient  
(95% CI)

p-value  B coefficient  
(95% CI)

p-value

Constant
 

3.57 (2.92, 4.21)
 

0.000
 

2.17(1.30, 3.06)
 

0.000
 

1.40(0.46, 2.34)
 

0.004
 

Age group
 15 –

 
25 

 26 –
 
35 

 36  or more 
 

 -
 0.01(-0.14, 0.16)

 -0.08(-0.38, 0.23)
 

 -
 0.896

 0.611
 

 -
 0.17(-0.04, 0.38)

 0.55(0.13, 0.97)
 

 -
 0.117

 0.010
 

 -
 -0.16(-0.38, 0.07)

 -0.63(-1.07, -0.19)
 

 -
 0.168

 0.005
 Marital status

 Single 
 Married 

 

 -
 0.44(0.07, 0.81)

 

 -
 0.019

 

 -
 0.36(-0.01, 1.68)

 

 -
 0.174

 

 -
 0.09(-0.45, 0.63)

 

 -
 0.749

 Education 

 Primary 

 Secondary  

 Tertiary 

 

 -

 0.34(-0.27, 0.95)

 0.30(-0.31, 0.91)

 

 -

 0.270

 0.334

 

 -

 0.84(-0.01, 1.68)

 0.50(-0.35, 1.34)

 

 -

 0.050

 0.249

 

 -

 -0.50(-1.38, 0.38)

 -0.20(-1.08, 0.69)

 

 -

 0.267

 0.664

 Employment 

 
Unemployed

 
Self-employ 

 
Public sector 
Private sector 

 
-

 
0.01(-0.15, 0.16)

 
0.02(-0.17, 0.21)
-0.13(-0.32, 0.07)

 
-

 
0.971

 
0.809
0.194

 
-

 
0.39(0.17, 0.61

 
0.46(0.20, 0.72)
0.08(-0.18, 0.34)

 
-

 
0.001

 
0.001
0.567

 
-

 
-0.39(-0.61, -0.16)

 
-0.44(-0.71, -0.16)
-0.20(-0.48, 0.07)

 
-

 
0.001

 
0.002
0.150

       
 

 
 

The regression coefficient (B) shows the relationship between subgroups within the independent variable and its baseline or referent group (-)

 

For expectation, the adjusted R -square = 0.014, F(8,310) = 1.57, P = 0.134
For perception, the adjusted R-square = 0.13, F(8, 309) = 6.91, P = 0.000.
For gaps, the adjusted R-square = 0.08., F(8,309) = 4.55, P< 0.000
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The polite nature of staff was widely 
acknowledged and received the high evaluation 
rating by the clients. Developing close rapport 
with clients especially during the supervision of 
pregnancy and child birth is of critical importance 
as this would encourage them to utilize health 
facility for the supervision of their pregnancy and 
delivery. The sustenance of an improved inter-
personal relationship between clients and the staff' 
can result in an increase in the current estimate of 
35.8 % of deliveries conducted in formal health 
facilities (2) and also cause a reduction in maternal 
mortality. ANC clients could pay more attention 
to health information during ANC sessions and 
follow other medical instructions when a mutual 
understanding between them and the staff exists.
The clients gave low perception score on operating 
time and promptness of staff in carrying out stated 
services at the healthcare centre. This is not 
surprising as previous studies have reported that 
the waiting time for client before consulting the 
health staff during visit to PHC is very long ''(14, 
36) and still remains a major source of 
dissatisfaction of clients and avoidance of the use 
of services provided at PHC centres (37). 
However, a significant but rare finding from a 
previous study that used the same scale showed 
that clients' perception on promptness of service 
delivery surpassed their expectation before 
encounter with the service ''(32). This basis for this 
curious finding in the previous study could be the 
lower expectation clients had for the attribute of 
prompt service which on the average was 2.51 
compared with the average expectation score of 
4.37 observed in this study.  
The widest gap between the perception and 
expectation of clients was observed in the 
“tangible” dimension. This corroborates the 
findings from a previous study conducted in a 
similar primary health care setting ''(32). Although 
the patterns of the gaps in the other dimensions 
was clearly different from what was reported 
earlier, the highest observed gap in individual 
attribute of service quality in both studies was still 
the availability of up-to-date equipment for ANC 
in the health centre which is also part of the 

“tangible” dimension of service quality. This may 
be the result of the 'anti-technology' views of some 
local administrators who feel that PHC should use 
'low cost', 'primitive' infrastructure may have 
resulted in the poor state of amenities in some 
PHCs. However, our observations like previous 
reports demonstrate that clients expect their 
facilities to be equipped with modern equipment 
and amenities like power and water supply 
available within the facilities (37).
Clients' views on service quality were found to be 
influenced by their age, level of education, and 
employment. Generally, clients' views including 
their expectation and perception of health care can 
be influenced by both personal and health system 
attributes (22). Previous studies in PHC have 
similarly identified age (22, 38, 39), level of 
schooling (34), unmet expectations ''(40) as factors 
that influences clients' views on health care. 
Employment status was not found to be a 
significant predictor of clients view on service 
quality in previous PHC studies (34, 39). It can be 
argued that clients' economic status rather than 
employment status influences their views on health 
care. Indeed, studies have shown that patients who 
earn any form of income (41-43) or are in paid 
employment (11, 42, 43)  are more likely to provide 
positive evaluation on their health care service 
when compared with those that are without income 
or are not in paid employment. While no 
experimental study have tested the hypothesis, 
payment for service at the point of access to such 
services which is a common practice is a major cause 
of dissatisfaction with health services by clients in 
Nigeria (44, 45).
Strengths and limitations of the study
One of the strengths of this study was eliciting 
clients' expectation and perception gaps which are 
useful for planning quality improvements. The 
study also provides information of patient factors 
that promote these gaps and, although not strictly 
within the remit of health services, provides 
additional opportunities for improving access and 
experience of ANC clients using PHCs. The 
measurement of both the expectation and 
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perception of clients also improves the 
interpretability of the findings. Other similar 
approaches are - examining trends in patient 
views over time, comparing findings on different 
forms of PHCs, Comparing level of satisfaction 
and perceived effectiveness, and comparing gaps 
in patients having different health conditions. 
Study limitation arises from its cross-sectional 
nature of the design which do not permit causal 
inferences being drawn from the findings. The 
validity of the five dimensions in SERQUAL 
instrument and its uniform applicability for all 
service sectors are still a matter of debate (46). 
No doubt, measuring latent variables such as 
clients' expectations and perception are quite 
challenging as their subjective nature make them 
prone to influence by a number of factors 
especially where sound methodologies are not 
applied (47, 48). However, this tool showed high 
internal consistency when applied on this study 
population.
Implication of findings from this study
Study provided information on the perceived 
quality and unmet expectations among clients 
using ANC services in PHC centres. Although 
there remains the need for further investigating 
the root causes of these gaps, identifying these 
gaps and understanding factors driving them is 
relevant for quality improvement interventions. 
This can lead to improved utilization of antenatal 
services and overall wellbeing of mothers and 
children in Nigeria. This further calls for policies 
that would support regular assessment of clients' 
views as a necessary precursor for client-focused 
quality improvement in ANC especially at PHC 
centres. 

CONCLUSIONS:
Significant gaps exist between the expectations 
and actual perception of ANC clients using PHC 
centres. This study has demonstrated how these 
gaps are influenced by clients' socio-demographic 
characteristics, which will be useful to the 
healthcare providers as well as the managers who 
have interest in improving the quality of ANC 
services at PHCs. 
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ABSTRACT
Background: Healthcare waste (HCW) is defined as 
the total waste stream from a healthcare facility. This 
waste is a byproduct of health care and ranges from 
contaminated needles to radioactive isotopes. The 
inappropriate handling and disposal of healthcare waste 
poses health risk (such as injuries by contaminated 
sharp objects and contamination of surface or ground 
water) to health workers who maybe directly exposed 
and to people near health facilities, particularly children 
and scavengers who may become exposed to infectious 
waste and high risk diseases such as hepatitis and 
HIV/AIDS.

OBJECTIVES: To assess healthcare workers 
knowledge of hazards of healthcare wastes and its 
management.

METHODS: A cross-sectional descriptive study 
carried out among healthcare workers in Oshimili 
South LGA, Delta State.

RESULTS: A total of 402 health workers 
participated in the study. The mean age of 
respondents was 36.8+ 10years. Most (97.3%) of 
the respondents were aware of the dangers posed 
by improper HCWM practices; Awareness of risk 
of HIV/AIDS transmission was 94.5%; Awareness 

of the need for HCWM was 93.3%; Awareness of 
risk of Hepatitis B and C infection transmission was 
91.0%. Awareness that improper disposal of HCW 
can lead to contamination of surface was 94.5% and 
ground water was 87.5%.  The study showed that 
there was poor practice of waste reduction, 
recycling and wastes segregation in all the facilities. 
Only 43.3% of respondents practice waste 
segregation.  

CONCLUSION: The high awareness of healthcare 
wastes and its hazards did not translate into actual 
practice of standard HCWM, and that repeated 
training on healthcare waste management is 
required for positive behavioral change. 

KEY WORDS: Knowledge, healthcare, workers, 
hazards, healthcare, wastes.

INTRODUCTION: 
Healthcare waste (HCW) is defined as the total 
waste stream from a healthcare facility. This waste is 
a byproduct of health care and ranges from 
contaminated needles to radioactive isotopes. It is 
special in that it carries a greater potential for 
causing infection and injury than any other type of 
waste. Health care waste is a reservoir of 

AN ASSESSMENT OF HEALTHCARE WORKERS AWARENESS OF HAZARDS 
OF HEALTHCARE WASTE AND ITS MANAGEMENT IN OSHIMILI SOUTH 

LOCAL GOVERNMENT AREA OF DELTA STATE, NIGERIA.
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potentially harmful pathogens in sufficient 
1-3concentrations to cause disease.  Healthcare 

institutions are service-oriented establishments 

that provide medical care facilities comprising of 

observational, diagnostic, research, therapeutic 

and rehabilitative services. These facilities are 

among the largest generators of solid waste on per 
4

capital basis.

In Nigeria, healthcare waste falls under the 
5category of infectious waste . These constitute a  

special category of waste because they contain 

potentially harmful materials like microbial 

culture and stock of infectious agents, pathological 

waste, waste from surgery or autopsy that were in 

contact with infectious agents, sharps (hypodermic 

needles, syringes, scalpel blades), waste from 

human blood and products of blood and laboratory 

waste. Other hazardous materials used by 

healthcare institutions that become part of their 

waste streams includes chemotherapeutic agents, 

antineoplastic chemicals, solvents, formaldehyde, 

photographic chemicals, radionuclides, mercury, 

anesthetic gases and toxic, corrosive and 

miscellaneous chemicals. Additional waste such as 

incinerator exhaust, laundry-related and kitchen 
6waste are also Generated.

The inappropriate handling and disposal of 

healthcare waste poses health risk (such as injuries 

by contaminated sharp objects and contamination 

of surface or ground water) to health workers who 

maybe directly exposed and to people near health 

facilities, particularly children and scavengers who 

may become exposed to infectious waste and high 
7risk diseases such as hepatitis and HIV/AIDS.

The World Health Organization (WHO) estimates 

that each year unsafe injections account for 32% of 

new cases of Hepatitis B virus (HBV) infections in 

developing and transitional countries for a total of 
8

21 million people infected.  Unsafe injections are 

the most common cause of Hepatitis C virus (HCV) 

infections in developing and transitional countries, 

causing two million new infections each year and 

accounting for 40% cases.  Globally, nearly 2% of all 

new human immunodeficiency virus (HIV) 

infections are caused by unsafe injections with a 
8,9total of 96,000 people infected annually.  

The objective of this study was to assess the level of 

health workers awareness regarding hazards of 

healthcare wastes. In a developing country like 

Nigeria, many health concerns are competing for 

resources, that is why the management of healthcare 

waste has not been receiving needed attention. 

Unfortunately, practical information on the need for 

effective and efficient healthcare wastes 

management is inadequate and research on the 

public health implications of inadequate 

management of healthcare waste are few and 
4,10limited in scope. Findings from this study will 

serve as an advocacy tool enabling policy makers in 

the State and LGA health and environment 

ministries assess themselves to see if they have been 

responsive enough especially in areas of staff 

training on proper health care wastes management 

and also highlight areas that need improvement.

Profession was found to be highly associated with 

knowledge of constituents, hazard categories and 

the occupational hazards of medical waste, as 

reported by a cross sectional study carried out in 

2001in government health institutions in Gaza, 

Israel. The highest level of knowledge of hazard 

categories of medical waste was among those who 

had worked for a moderate length of time (2-5 

years). As for occupational hazards, the highest level 

of knowledge was found in those who had worked 

for more than 10 years and lowest for newly 

employed staff members. Previous experience 

outside Gaza, the presence of instructions and 

previous training courses were not associated with 

greater knowledge. There was also no difference in 

the knowledge of workers from private companies 

and government workers. About 70% of the 

participants knew that they were exposed to 

occupational hazards as a result of improper 

management of medical waste. As for knowledge of 

transmitted diseases, 55.8% knew that viral hepatitis 

and 28.5% knew that HIV infection could be 

transmitted as a result of improper management of 

medical waste. Knowledge of chemicals and 

r a d i a t i o n  a s  a  s o u r c e  
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of occupational hazard was low. Concerning 
environmental hazards, 96.0% of the workers knew 

11that medical waste could pollute the environment.  
A cross sectional study in 2004 among 93 sanitary 
workers of Combined Military Hospital, 
Rawalpindi, Pakistan was done to identify the 
health hazards posed by hospital wastes to the 
sanitary workers. The study reported that 46% of 
workers were illiterate and 49% had attended 
primary school. None of the sanitary workers 
received any training in handling hospital wastes. 
They were unaware of the risk and hazards 
associated with handling of hospital wastes; they 
therefore, lacked the required knowledge, skills 
and protections to safeguard their health. 
Although, 28% of the sanitary workers considered 
hospital wastes no more hazardous than ordinary 
domestic, majority of them (92.5%) believed that 
they were at risk and could contract a dangerous 
disease from handling hospital waste. Low literacy 
level was the main reason for poor perception of 
sanitary workers towards the hazards of hospital 
wastes. Majority of them were either illiterate or 

12
attended primary school.  
Cross-sectional studies in India on awareness of 
biomedical wastes management among healthcare 

13personnel in 2013 in Jaipu  and a similar study on 
knowledge, attitude and practices amongst nurses 

14in private hospitals in Udupi city  in 2013 
13regarding biomedical wastes,  both reported poor 

level of knowledge and awareness of biomedical 
wastes generation hazards, legislation and 
management. The studies indicated that regular 
training and supervision is necessary for better 
healthcare wastes management and policy 
implementation.
A cross-sectional study in 2012 in Ethiopia on 
factors associated with risk perception of 
healthcare workers towards healthcare wastes 
management in healthcare facilities, reported that 
knowledge on HCW types, diseases transmitted 
with HCW and having training on HCW were 
significantly associated with risk perception of 
HCW. None of the facilities had HCW management 

15
guidelines.

METHODS: 

The study was carried out in Oshimili-South Local 

Government Area (LGA) of Delta North Senatorial 

District of Delta State; it is a semi-urban area with 

headquarters in Asaba. It has an area of 603 square 

kilometers and a population of 149, 603 at the 2006 
16census.  It consists of ten towns or communities 

namely Asaba, Oko, Cable point, Central core area, 

Isieke, Ezenei, Umuagu, Umueze, Umuonaje and 
17

Zappa.  This LGA has good access roads and pipe 

borne water supply. Located in this LGA is the 

Federal Medical Center, Asaba, the Delta State 

University, Anwai Campus, the Federal College of 

Education (Technical). This area is connected to the 

National grid of the Power Holding Company of 

Nigeria. The main religion in this area is Christianity 

and the language spoken by the people are Igbo, 

English language and Pidgin English. There are 

eleven (11) public health facilities in the LGA. There 

are nine primary health care centers, one general 

hospital at Okwe and one tertiary health care facility 

(Federal Medical Centre, Asaba) in Oshimili-South 

LGA. The PHCs include PHC Umuagu, Okwe, 

Awai, Anala, Ogbele, Amakoma, Akwaebune, 

Umueze and West-End. The Federal Medical Centre 

(FMC) has 175 doctors, 42 pharmacist, 43 laboratory 

scientist and technicians, 400 nurses, 19 workers in 

radiology, 7 in physiotherapy, 7 in pathology and 

132 health/ward assistance/health care wastes 

handlers. This make a total of eight hundred and 

fifty (855) health staff in the FMC. The general 

hospital has a total of 120 health staff, amongst 

whom, are doctors, nurses, laboratory staffs, 

pharmacist, ward assistants and waste handlers. The 

nine PHCs have a total of 248 medical and 

environmental health staff.

The study was a cross-sectional descriptive study 

among healthcare workers in public health facilities 

and they included medical doctors, pharmacists, 

nurses, midwives, laboratory scientists, laboratory 

technicians and healthcare waste handlers/ward 

orderlies. Non medical workers such as the 

administration and accounting 
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staffs were excluded. Also excluded from this 
study are private health facilities and those who 
refused to give consent to participate in this study. 

Ethical approval for this study was given by the 
Ethical Committee of the University of Benin 
Teaching Hospital, Benin City, Edo State. Consent 
to participate in this study was sought from the 
respondents after detailed explanations to them 
about what the study entails, as well as assuring 
them of confidentiality of information to be given. 
The questionnaires were them self administered. 
The sample size was calculated based on one 
proportion sampling with population greater than 
10,000;

2 2
n = Z  pq/d

    Where
n = the minimum sample size
 z = standard normal deviate, set at 1.96 
corresponding to 95% significance level.
P = 50% proportion of characteristics 
(attributes) in the population because there 
are no reports of previous studies on this in 
this area.
q = 1 – p
q = 1 – 0.5 = 0.5
 d = precision or degree of accuracy i.e. 
acceptable margin of sample error set at 5% 
or 0.05.

Substituting the above figures in the formula, the 
desired sample size, n, for the study will be 

2 2
n = (1.96) × 0.5 × 0.5/ 0.05  = 385. This therefore 
means that a minimum sample size of 385 is 
required for the study to be valid. 
Adjusting by 10% for non-response 
n = 424 as now the sample size for the study. 

There were nine primary health care centers, one 
general hospital at Okwe and one tertiary health 
care facility (Federal Medical Centre, Asaba) in 
Oshimili-South LGA. A total population study 
was done. All health and environmental health 
staffs of the Local Government Area, the FMC and 
General Hospital were randomly selected for the 
study.

An English language structured self administered 

questionnaire with open and closed ended 

questions with sections on social demographic data 

and knowledge on standard waste management 

practices was used for this study. The data obtained 

were analyzed using SPSS version 17. Test of 

associations were done using chi square statistics at 

95% confidence levels.

Results:

In all, eleven health care facilities participated in this 

study. The FMC, General Hospital and nine PHCs. 

A total of 402 health workers from the two hospitals 

and the nine PHCs participated in the study giving a 

response rate of 95%.  The age group 30-39 years 

constituted 138 (37.2%) of respondents. The mean 

age of respondents was 36.8+ 10years with standard 

deviation of 9.1 years. The age of respondents 

ranged from 18 – 55 years. Majority 245 (60.9%) of 

respondents were married, while 110 (27.7%) of the 

respondents were single. Nurses constituted the 

highest proportion of respondents in the study with 

a frequency of 130 (32.2%), followed closely by 

Healthcare Waste Management Workers 

(health/ward assistants/environmental health 

workers) who were 120 (28.9%) of the respondents. 

Majority 398 (99.7%) of the respondents were 

Christians.

Majority 391(97.3%) of the respondents were aware 

of the dangers posed by improper HCWM practices; 

awareness of risk of HIV/AIDS transmission 

380(94.5%); awareness of the need for HCWM 

395(93.3%), and awareness of risk of Hepatitis Band 

C infection transmission 366 (91.0%). Most of the 

respondents were also aware that improper 

disposal of HCW can lead to contamination of 

surface 380(94.5%) and ground water 349(87.5%).  

The study revealed that there is poor practice of 

waste segregation techniques in all the facilities. 

Only 156(43.3%) of respondents practice waste 

segregation their health facilities.  
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For the purpose of this study, respondents' 
knowledge of HCW, its hazards and management 
were scored using a scoring system designed by 
the researcher to enable further analysis and 
interpretation. This was assessed by awarding 
points to answers given to the above eight 
questions in table 4. An answer of yes was deemed 
correct for questions with options 'Yes' and 'No'. A 
'Yes' was scored as 1 point and 'No' was scored as 0 
point. Maximum score of 7 points. Therefore, 
respondents with score 0-4, 5 - 6 and 7 - 8 were 

categorized as having poor (<50%), good (60 – 75%) 
and very good (>75%). 

Awareness of HCW and dangers posed by 
improper HCWM and risk of transmission of 
diseases had high scores among the respondents. 
There was poor knowledge of avoiding co-mixing of 
medical and non-medical waste and waste 
segregation.

Table 1:   Socio-demographic characteristics of respondents: (N= 402)

Characteristics                              Frequency             Percentages (%)Age (years) 

    10 – 19                                                   7                                         1.9

    20 – 29                                                 82                                       22.1

    30 – 39                                               138                                       37.2

    40 – 49                                               106                                       28.6

    50 – 59                                                 38                                       10.2

Marital status

 Single                                                   110                                       27.7

Married                                                 245                                      60.9

Separated                                                20                                        5.0

Divorced                                                 16                                        4.0

Widowed                                                11                                        2.7

Designation

Doctors                                                    46                                      11.4

Nurses                                                   130                                      32.3

Pharmacists                                            20                                        5.0

Lab. Scientists                                        20                                        5.0

Wastes handlers/Health assist.        120                                       29.8

Others e.g. labourers etc                       66                                      16.4 

Religion

 Christianity                                         398                                       99.7

 Islam                                                         1                                        0.3
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DISCUSSION:

Majority of the respondents were aware of the 

need for HCWM (93.3%), this is contrary to the 
12findings in the study done at Rawalpindi , that 

reported poor awareness of HCWM and also poor 

knowledge of the risk and hazards associated with 

handling of hospital wastes; they therefore, lacked 

the required knowledge, skills and protections to 

safeguard their health.   The high level of 

awareness found in this study, could be due to the 

NIGER DELTA MEDICAL JOURNAL

Table 2: Knowledge of disease transmission by improper HCW management practices

                                                                                             Frequency (%) Total

                                                                                                 Yes              No              Knowledge of HCW

Awareness of  need for HCWM                                         395(93.3)     7(1.7)          402(100.0)

Awareness of dangers posed by improper HCWM        391(97.3)    11(2.7)         402(100.0)

Knowledge of disease transmission by HCW

HIV/AIDS                                                                             380(94.5)     18(4.5)        402(100.0)

Hepatitis B and C infections                                               366 (91.0)    36(9.0)        402(100.0)

Other infections                                                                    380(94.5)      22(5.5)       402(100.0)

Knowledge of effects of improper disposal of HCW

Surface water pollution                                                       380(95.2)     19(4.8)        399(100.0)

 Ground water pollution                                                     349(89.9)     50(12.5)      399(100.0)

Co-mixing of medical and non-medical waste                230(58.8)     161(41.2)    391(100.0)

Knowledge of proper waste disposal 

Practice of waste segregation                                             156(43.3)     204(56.7)     360(100.0)                        

Training                                                                                 192(52.6)     173(47.4)     365(100.0)

Variables                                                                             

Table 3: Healthcare workers knowledge of  HCW, its hazards and management:                                                                                          

Level of knowledge of Healthcare workers

                                                                                               Very good       Good          Poor         Total

Knowledge componentsAwareness of  HCWM            314(78.1)         81(20.1)       7(1.7)        402(100.0)

Awareness of dangers  posed by improper HCWM       268(66.7)         123(30.6)   11(2.7)       402(100.0)

HIV/AIDS transmission                                                      252(63.3)        128(32.2)    18(4.5)      398(100.0)

Hepatitis B and C infections transmission                        245(60.9)        121(30.1)     36(9.0)      402(100.0)

Surface water pollution                                                       259(64.9)         121(30.3)    19(4.8)      399(100.0))

 Ground water pollution                                                     220(55.1)         129(34.8)    50(12.5)    399(100.0)

Co-mixing of medical and non-medical waste                168(42.9)         62(15.9)      161(41.2)   391(100.0)

Practice of waste segregation                                             124(34.4)         32(8.9)         204(56.7)  360(100.0)
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fact that information now has a broader and better 

way of being disseminated through various 

medium. It may also be as a result of routine 

interpersonal interaction, seminars, presentations, 

trainings on HCWM, and various health 

education materials available at the place of work. 

It may also probably be due to the fact that waste 

management is a part of the training of health 

workers such as doctors and nurses who were part 

of this study.

Most (97.3%) of the healthcare workers in this 

study were aware of the dangers posed by 

improper management of medical waste. This is in 
11

line with the study in Gaza, Israel , that reported 

that 87% knew about medical wastes, but not in 
12 13

keeping with the studies in Rawalpindi , Jaipu , 
14

and Udupi  that all reported that respondents 

were unaware of the dangers posed by medical 

waste and that they therefore, lacked the required 

knowledge and skills to properly handle medical 

waste and protect themselves. 

Most respondents knew that HIV/AIDS (94.5%) 

and hepatitis B and C (91.0%) are capable of being 

transmitted by improper management of hospital 

waste. This shows a higher level of knowledge to a 
11study in Gaza, Isreal  with knowledge on HIV of 

28.5%, and that for viral hepatitis of 58.5%.

Most (94.5%) of the respondents were aware that 

improper disposal of HCW can lead to 

contamination of surface and ground water 

(87.5%), this also shows a higher level of 
11knowledge as compared to the Gaza  where 

respondents were poorly educated and ignorant 

of the consequences of improper healthcare waste 

disposal.   The study revealed that there was poor 

practice of waste segregation techniques in all the 

facilities. Only 43.3% of respondents practice 

waste segregation in their health facilities. This 

may  be  due  improper  HCWM pol i cy  

implementation by health facility managers and 

also lack of provision of colour coded wastes 

disposal bags and needed materials for proper 

disposal of sharps. 

CONCLUSION:

The study revealed that healthcare workers in 

Oshimili-South LGA of Delta State were aware of 

health care wastes and its hazardous nature. The 

high knowledge of healthcare wastes and its 

hazardous nature did not translate into actual 

practice of standard HCWM, and that repeated 

training on healthcare waste management is 

required for positive behavioral change. This study 

showed a poor practice of wastes reduction, 

recycling and segregation by healthcare workers.
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INTRODUCTION 
During the last few decades, there has been an 
increase in the study of medicinal plants and their 
traditional use in different parts of the world (Lev, 
2006). Herbal remedies are considered the oldest 
forms of health care known to mankind on this 
earth. Prior to the development of modern 
medicine, the traditional systems of medicine that 
have evolved over the centuries within various 
communities are still maintained as a great 
traditional knowledge base in herbal medicines 
(Mukherjee and Wahil, 2006). Traditionally, this 
treasure of knowledge has been passed on orally 
from generation to generation usually without any 
written document (Perumal Samy and 
Ignacimuthu, 2000) and is still retained by various 
indigenous groups around the world.
Documenting the indigenous knowledge through 
ethnobotanical studies is important for the 
conservation and utilization of biological 
resources (Ajibesin et al., 2008, 2012a). 
Ethnobotanical survey has been found to be one of 
the reliable approaches to drug discovery 
(Fabricant and Farnsworth, 2001). Many active 
compounds have been discovered from plants on 
the basis of ethnobotanical information, and used 

directly as patented drugs (Carney et al., 1999). As 
indigenous cultures are closely maintained by the 
tribal and other forest dwellers throughout the 
world, the ethnobotanical investigation is a 
prerequisite for any developmental planning 
concerned with the welfare of tribal and their 
environment. It is an exigency to record as quickly 
as possible all information about plants and the role 
of tribes in conserving them.
The objectives of plants as sources of therapeutic 
agents are: a) to isolate bioactive compounds for 
direct use as drugs, e.g., digoxin, digitoxin, 
morphine, reserpine, taxol, vinblastine, vincristine; 
b) to produce bioactive compounds of novel or 
known structures as lead compounds for semi 
synthesis to produce patentable entities of higher 
activity and/or lower toxicity, e.g., metformin, 
nabilone, oxycodon (and other narcotic analgesics), 
taxotere, teniposide, verapamil, and amiodarone, 
which are based, respectively, on galegine, ? 9 -
te t rahydrocannabinol ,  morphine ,  taxol ,  
podophyllotoxin and khellin; c) to use agents as 
pharmacologic tools,  e .g. ,  lysergic acid 
diethylamide, mescaline, yohimbine; and d ) to use 
the whole plant or part of it as a herbal remedy, e.g., 
cranberry, echinacea, feverfew, garlic, ginkgo, St. 
John’s wort, saw palmetto. 
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Source: www.google.com.ng/search?client
Herbal medicine is defined as a finished labeled 
medicinal product that contains active ingredients 
in the aerial or underground parts of plant or other 
plant materials or combination thereof whether in 
the crude state or as plant preparation.  Medicines 
containing plant materials with chemically 
defined active substances including chemically 
defined isolated constituents of plants are not 
regarded as herbal medicine (WHO, 1996).  
However, in some countries, herbal medicine may 
traditionally contain natural organic or inorganic 
active ingredients extraneous to plant origin.  The 
current unprecedented explosion of interest 
globally in herbal medicine represents an 

admission of the snags of modern medicine in terms 
of cost, accessibility, effectiveness and safety.  
Herbal medicine - also called botanical medicine or 
phytomedicine - refers to using a plant's seeds, 
berries, roots, stem, leaves, bark, or flowers for 
medicinal purposes. Herbalism has a long tradition 
of use outside of conventional medicine. It is 
becoming more mainstream as improvements in 
analysis and quality control along with advances in 
clinical research show the value of herbal medicine 
in treating and preventing disease.

Traditional medical systems 

Traditional medicine is defined as the total 

Echinacea

Feverfew  St. John’s wort 

 Ginkgo

Saw palmetto Saw palmetto
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combination of knowledge and practices, whether 

explicable or not, used in diagnosing, preventing or 

eliminating a physical, mental or social disease and 

which may rely exclusively on past experience and 

observation handed down from generation to 

generation, verbally or in writing (World Health 

Organization, 2001).  Traditional medicine 

(indigenous medicine) is a system of knowledge 

that developed over generations within various 

societies throughout the world.  When practised 

outside its culture, traditional medicine is referred 

to as Complementary and Alternative Medicine 

(CAM) (WHO 2008).  In the strict sense, 

Complementary medicine is a term used to claim 

intellectual ownership over alternative medicine. 

Complementary medicine means combining 

modern therapies with alternative therapies, while 

Alternative medicine is a term that refers to 

everything outside the realm of modern medicine. 

Alternative medicine is becoming mainstream 

medicine as most people use it.  A vast section of the 

population in developing countries still relies on 

traditional practitioners and herbal medicines for 

their primary care.  The World Health 

Organization estimated that 80% of people 

worldwide rely on herbal medicines for some part 

of their primary health care.  In Africa up to 90% 

and in India 70% of the population depend on 

traditional medicine to help meet their health care 

needs. In China, traditional medicine accounts for 

around 40% of all health care delivered and more 

than 90% of general hospitals in China have units 

for traditional medicine (WHO 2005, 2013). The use 

of traditional medicine is not limited to developing 

countries, and during the past two decades public 

interest in natural therapies has surged greatly in 

industrialized countries, with expanding use of 

ethno-botanicals. For instance, in the last 20 years in 

the US, public dissatisfaction with the cost of 

prescription medications, combined with an 

interest in returning to natural or organic remedies, 

has led to an increase in herbal medicine use.  Also, 

in 2007, about 38% of adults and 12% of children 

were using some form of traditional medicine in the 

US

 (Ernst, Schmidt, and Wider 2005; Barnes, Bloom, and 

Nahin 2008).  In Germany, about 600 - 700 plant-

based medicines are available and are prescribed by 

some 70% of German physicians. 

 There are many different systems of traditional 

medicine and the philosophy and practice of each is 

influenced by the prevailing conditions,  

environment, and geographical area within which it 

first evolved (WHO 2005). However, a common 

philosophy is a holistic approach to life, equilibrium 

of the mind, body, and the environment, and an 

emphasis on health rather than on disease. 

Generally, the focus is on the overall condition of the 

individual, rather than on the particular ailment or 

disease from which the patient is suffering, and the 

use of herbs is a core part of all systems of traditional 

medicine (Engebretson 2002; Conboy et al. 2007; 

Rishton 2008; Schmidt et al. 2008).
Traditional medicine is broadly divided into two: 
organized traditional medical system and 
herbalism/shamanism. Organized traditional 
medical systems hinge their practice on an 
established dynamic body of written knowledge and 
theory.  These include Ayurveda, Traditional 
Chinese Medicine, Unani and Kampo which have 
prospered for thousands of years.  These systems are 
still highly impacting till date due to their strength 
and praxis.  The purport of the medical systems is the 
multi-component mixture they employ in treating 
diseases.  Western medical science views these 
systems as lacking credibility, but undoubtedly, 
these systems are patronized widely by most people 
of the world.  The efficacy of the plants and plant 
mixture in certain instances transcends evaluation 
by Western scientific methods.  However, adverse 
effects arising from the plants used may not be well 
documented in literature.

TRADITIONAL MEDICINE OF INDIA
Traditional medicine of India operates in two social 
streams:

· The Classical Health Traditions (CHT) such 
as Ayurveda and Siddha are highly 
organized, classified and codified, and 
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elicit a robust conceptual and theoretical 

depth and philosophical explanation.

· The Oral Health Traditions (OHT) is less 

organized or codified, but it is very rich 

and diverse, having its knowledge 

distilled from people? s experience.  It is 

rife in rural areas of India.  The oral folk 

tradition is largely hinged on plants and is 

prevalent in developing areas where 

modern healthcare is limited.  This 

indigenous remedy has now attained a 

lofty height in the urban and rural settings.

AYURVEDA         

It is a traditional medicine system that outstrips 

other systems of medicine in India.  It is termed the 

science of life of the universe.  Ayurveda was 

formed from the Sanskrit words ? Ayu?  which 

means l i fe  and ? Veda?  which means 

knowledge/science relating to humans (Lele, 

1986).

Ayurveda was brought to the fore around 600 BC.  

In contrast to modern medicine which focuses on 

the ailment, Ayurveda deals with the body and its 

relationship with the natural milieu and the 

cosmos.  It also relates to the psyche.  The basic 

thrust of Ayurveda is prevention of diseases, 

though it can cure diseases if they occur.  

Ayurveda deals with the science of life from micro 

to macro level.  Thus, Ayurveda reinforced with 

fundamental theories, begins with the theory of 

evolution of the universe (Brahmanda) with the 

entire life forms prevailing in it (including humans, 

plants, animals and microbes), endued with non-

living things such as soil, water and minerals 

((Savnur, 1993).  According to Ayurveda, all the 

living and non-living things are composed of five 

elementary principles ?  earth, water, fire, air, 

ethereal parts of the sky - emanating from three 

effective energies of nature.  These principles 

represent the same factors constituting the basic 

elements of man.  The three energies of nature are 

Satwa (responsible for conscious manifestation), 

Rajas (responsible for the existence of energy in 

matter) and Tamas (responsible for resistance and 

stability).  The objective of Ayurveda is to maintain 

the equilibrium state of the body? s elements.  The 

treatment serves to restore a person to a state of 

balance by treating both the mind and the body.  

One of the popular healing methods is massage, 

which is to a large extent, integrated into the 

Ayurvedic rejuvenation therapies. A massage 

focuses on creating a sense of relaxation in a person. 

It works by reactivating the blood circulation in the 

system through a method of rubbing and kneading 

on the specified body part. It is this action that 

creates the frictional heat which stimulates the 

blood flow, reduces body fat, relaxes the muscles 

and thereby soothes the tired flesh.  Foot massage is 

more commonly employed than any other form.

Another traditional system of healing the mind and 

the body in Ayurveda is yoga. Literally meaning 

union, yoga seeks to unite the individual soul with 

the Universal Soul or God, not through any religious 

rites but through a sustained effort to control one's 

mental and physical faculties.  While many view 

yoga as a spiritual experience, for most people yoga 

is a form of exercise that benefits much more in the 

long run as compared to aerobics. Physically, yoga 

helps in cleansing the body of toxins, muscle toning, 

improving blood circulation and correct body 

posture. It is usually practised early in the morning 

so as to derive maximum benefit of the clean air and 

the early rays of the rising sun.

The use of plants in Ayurveda is as old as the 

medicine system itself.  Plants are regarded as 

divine and as a destroyer of diseases.  About 3500 

plant species have been described in the treatises of 

Ayurveda, and their uses indicated (Rajasekharan 

and Pushpangadan, 1993). 

TRADITIONAL CHINESE MEDICINE

Traditional Chinese Medicine (TCM) originated 

from ancient China and has had a long history of 

about 5000 years.  It commands a profound 

knowledge of medical science, theory, diagnostic 

methods, prescriptions and cures.  It is rooted in the 

ancient philosophy of Taoism.
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TCM embraces  mult i far ious  pract ices :  
acupuncture, moxibustion (burning herbs over the 
skin as a means of applying heat to acupuncture 
points), Chinese herbal medicine, Chinese 
therapeutic massage (tui na), dietary therapy and 
tai chi, and qi gong (practices that combine specific 
movements or postures, coordinated breathing 
and mental focus) (Xue and O? Brien, 2003).
TCM is based on the following philosophy:

· The human body is a miniature version 
(microcosm) of the larger, surrounding 
universe (macrocosm).

· Harmony between two opposing yet 
complementary forces called yin and yang 
supports health, and disease becomes the 
upshot of imbalance between these forces.

· Five elements ?  fire, earth, wood, metal and 
water ?  symbolically represent all  
phenomena, including the stages of human 
life - elucidate the functioning of the body and 
how it changes during disease.

· Qi, a vital force/energy that flows through the 
body, performs multiple functions in maintaining 
health.

The philosophy of Chinese medicine holds that the 

human body? s life is the result of the balance of 

yin and yang.  Yin is the inner and negative 

principle and, yang, outer and positive.  The crux 

of the philosophy is that sickness occurs due to loss 

of harmony between the two forces.  Yang 

functions to protect outer harm and yin the inner 

base, provides energy for its counterpart. 

Diagnosis and treatment are based on a holistic 

view of the patient and the patient? s symptoms, 

expressed in terms of the balance of yin and yang. 

Yin represents the earth, cold, and femininity, 

whereas yang represents the sky, heat, and 

masculinity. The actions of yin and yang influence 

the interactions of the five elements composing the 

universe: metal, wood, water, fire, and earth. TCM 

practitioners seek to control the yin and yang 

levels through 12 meridians, which bring and 

channel energy (Qi) through the body. TCM is a 

growing practice around the world and is used for 

promoting health as well as for preventing and 

curing diseases. TCM encompasses a range of 

practices, but herbal medicine is a core part 

(Engebretson 2002; Nestler 2002; Schmidt et al. 2008; 

Xutian et al., 2009). Three of the top-selling botanical 

products, namely ginkgo, garlic and ginseng can be 

traced back to origins in TCM and are today used to 

treat various diseases (Li et al., 2008; Xutian et al., 

2009).

Ginseng

A vital energy, state of blood and body fluid are the 
essential substances that form the human body and 
the basis for internal organs to process.  They are 
channeled along a network within the body 
(O? Brien and Xue, 2003).  However, research does 
not focus on these concepts but on the effect of 
specific TCM practices on the body and symptom 
management.  
In the US, the most common approaches employed 
by the TCM practitioners are Chinese herbal 
medicine, acupuncture and tai chi.  National Health 
Interview Survey (NHIS) reported that 3.1 M US 
adults used acupuncture in 2006, about 2.3 M 
Americans practised tai chi and 600,000 practised qi 
gong in the same year (Birdee et al., 2009).  TCM is 
difficult for researchers to study because its 
treatment process is often intricate and is based on 
concepts that sharply contrast those of Western 
medicine.  However, more effort is geared towards 
evaluation of herbs and herbal products used in 
TCM. 
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Chinese Herbal Medicine

Chinese herbal medicine is a major aspect of TCM, 

focusing on restoring a balance of energy, body 

and spirit to maintain health rather than treating a 

particular disease or medical condition.  Chinese 

herbal medicine is not based on mainstream 

Western concepts of medical diagnosis and 

treatment.  It treats patient? s main complaints or 

the patterns of their symptoms rather than the 

underlying causes.  Practitioners try to forestall 

and treat imbalances such as those occurring by 

cancer and other diseases with intricate mixture of 

herbs and combination of herbs and minerals 

(Ergil et al., 2002).  Chinese herbal medicine 

employs a variety of herbs such as astragalus, 

ginkgo, ginseng, green tea and eleuthero (Siberian 

ginseng) in different combinations to restore 

balance to the body.  Herbal blends help to prevent 

and treat hormone disturbances, infections, 

breathing disorders and a mammoth number of 

other ailments. In China, more than 3,200 herbs 

and 300 mineral and animal extracts are used in 

more than 400 different formulas.  Herbal 

formulas may contain four to twelve different 

ingredients to be taken in the form of teas, 

powders, pills, tinctures or syrups.  Typically, one or 

two herbs are included to exert the greatest effect on 

the problem to treat.  (University of Maryland 

Medical Centre, 2009).

As the popularity of herbal medicine increases, 

many Chinese herbs are now sold individually and 

in formulas.  In the US, Chinese herbs and herbal 

formulas may be purchased in health food stores, 

some pharmacies and from herbal medicine 

practitioners, usually as diet supplements.  Chinese 

herbal medicine became rife in the US in the 1970s.  

At least 40 States have licensed practitioners of 

Chinese medicine and there are about 50 colleges of 

Oriental medicine in the US (National Institutes of 

Health, 1994).  Since 1949, the Chinese government 

has endorsed the use of both traditional and Western 

medicines in an integrated fashion.   

UNANI SYSTEM OF MEDICINE

Unani system of medicine originated from Greece 

and is based on the teachings of Hippocrates and 

Gallen and it developed into an elaborate Medical 

system by Arabs such as Rhazes, Al-Zahravi, Ibue-

Nafis and others.  Unani medicine is a 

conglomeration of contemporary systems of 

traditional medicine in Egypt, Syria, Iraq, Iran, 

India, China and other Middle East countries 

(Ahmad and Qadeer, 1998). The medicine takes on 

different nomenclatures in different parts of the 

world where it is practised ?  Greeco Arab medicine, 

Arabic medicine, Tibb-e-Sunnati, Traditional 

Iranian medicine, Eastern medicine and Uighur 

medicine.     This system of medicine is defined as 

the knowledge of states of human body in health and 

decline in health.  Its purpose is to preserve health 

and endeavour to restore it when lost (Chishti, 1990).  

The concept of Unani treatment is based on its 

natural and remarkable diagnostic method.  It is 

mainly contingent on the temperament of the 

patient, hereditary condition and effects, different 

complaints and symptoms of the body, external 

observation, etc.  Special treatments such as Dieto 

therapy, Climatic therapy, Pharmacotherapy and 

Regimental therapy make the system a unique and 

popular one.   
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Regimental therapy includes venesection, 
cupping, diaphoresis, dieresis, Turkish bath, 
massage, emesis, purging, etc.  Dieto therapy 
involves  t rea t ing  cer ta in  a i lments  by  
administration of specific diets or by regulating 
t h e  q u a n t i t y  a n d  q u a l i t y  o f  f o o d .   
Pharmacotherapy depends mainly on local herbal 
drugs.  Surgery is also employed in this system, 
but only minor surgery is in vogue.  It is also 
significant to note that this system is based on 
crude drug therapy in which active principle of a 
drug is not isolated but allowed to co-exist with 
other natural substances of the plant to counteract 
the side effects.  In this case, there is no direct 
attack on the causative organisms of the disease 
but the internal atmosphere of the body is altered 
so that the organisms are dead or become inactive.  
Thus, many herbs act through immune 
modulators of the body by encouraging the 
defence mechanism of a person (Bala, 2007).  In 
Unani medicine, emphasis is placed on single drug 
therapy viz a viz the temperament of the patients.  
Compound formulations are offered as a second 
choice for synergistic action.  Standardization and 
quality control are given a salient role in 
minimizing the side effects and toxicity of the 
drugs.  Unani system has shown remarkable 
results in curing diseases such as arthritis, 
leucoderma, jaundice, liver disorder, nervous 
system disorder and several acute and chronic 
diseases.
African traditional medicine embraces indigenous 
herbalism and spiritualism.  Its practice is holistic, 
comprising herbalists, diviners, bonesetters, 
massagers and traditional birth attendants (TBAs). 
African traditional medicine practitioners (ATMP) 
lay claim to the cure of myriad diseases such as 
mental illness, cancer, hypertension, diabetes, 
most sexually transmitted diseases (STDs), 
asthma, epilepsy, etc.
Herbalism employs an apprenticeship system that 
fosters a nexus of knowledge and information 
transmission to the next generation through an 
herbalist, curandero or shaman.  Practitioners 
shroud the identity of plants used for treatment, 
offering little information to be recorded.  The 

trust in this system is vitiated by some of its 
religious and spiritual aspects and proclivity for 
occultism.  The system is also riddled with internal 
strife, envy, quackery and distrust among the 
practitioners.  Thus, such system is difficult to be 
subjected to scientific scrutiny.  This system of 
medicine is widely practised in Africa and South 
America.
The use of herbal supplements has increased 
dramatically over the past 30 years. Herbal 
supplements are classified as dietary supplements 
by the U.S. Dietary Supplement Health and 
Education Act (DSHEA) of 1994. That means herbal 
supplements -- unlike prescription drugs -- can be 
sold without being tested to prove safety and 
effectiveness. However, herbal supplements must 
be made according to good manufacturing 
practices.
The most commonly used herbal supplements in 
the U.S. include echinacea (Echinacea purpurea (L.) 
Moench and related species, Compositae), St. John's 
wort (Hypericum perforatum L., Hypericaceae), 
ginkgo (Ginkgo biloba L. Ginkgoaceae), garlic (Allium 
sativum L., Amaryllidaceae), saw palmetto (Serenoa 
repens (W. Bartram) Small, Arecaceae), ginseng 
(Panax ginseng C.A. Mey., Araliaceae or Asian 
ginseng; and Panax quinquefolius L. Araliaceae or 
American ginseng), valerian (Valeriana officinalis L. 
Caprifoliaceae), chamomile (Matricaria chamomilla 
L. Compositae), ginger (Zingiber officinale Roscoe, 
Zingiberaceae), evening primrose (Oenothera biennis 
L., Onagraceae), and milk thistle (Silybum marianum 
(L.) Gaertn., Compositae).

Goldenseal 
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Often, herbs may be used together because the 
combination is more effective and may have fewer 
side effects. Many factors must be taken into account 
when recommending herbs, including the species 
and variety of the plant, the plant's habitat, how it 
was stored and processed, and whether or not there 
are contaminants (including heavy metals and 
pesticides).
Some common herbs and their uses are discussed 
below.
Ginkgo (G.biloba) has been used in traditional 
medicine to treat circulatory disorders and enhance 
memory. Although not all studies agree, ginkgo may 
be especially effective in treating dementia (including 
Alzheimer's disease) and intermittent claudication 
(poor circulation in the legs). It also shows promise 
for enhancing memory in older adults. Studies have 
shown that ginkgo improves blood circulation by 
dilating blood vessels and reducing the stickiness of 
blood platelets. By the same token, this means ginkgo 
may also increase the effect of some blood-thinning 
medications, including aspirin. 
Kava kava (Piper methysticum L.f., Piperaceae) is 
known to elevate mood, well-being, and 
contentment, and produce a feeling of relaxation. 
Several studies have found that kava may be useful in 
the treatment of anxiety, insomnia, and related 
nervous disorders. However, there is serious concern 
that kava may cause liver damage. It's not clear 
whether the kava itself caused liver damage in a few 
people or whether it was taking kava in combination 
with other drugs or herbs. It's also not clear whether 
kava is dangerous at previously recommended 
doses, or only at higher doses. Some countries have 
taken kava off the market. It remains available in the 
United States, but the Food and Drug Administration 
(FDA) issued a consumer advisory in March of 2002 
regarding the "rare" but potential risk of liver failure 
associated with kava-containing products.

Valerian     

Chamomile    

Ginger

Evening primrose 

Milk thistle Kavakava
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Saw palmetto (S. repens) is used by more than 2 

million men in the United States for the treatment 

of benign prostatic hyperplasia (BPH), a non-

cancerous enlargement of the prostate gland. A 

number of studies suggest that the herb is effective 

for treating symptoms, including too-frequent 

urination, having trouble starting or maintaining 

urination, and needing to urinate during the night. 

However, a study observed that saw palmetto was 

no better than placebo in relieving the signs and 

symptoms of BPH (Bent et al., 2006).

St. John's wort (H. perforatum) is well known for its 

antidepressant effects. In general, most studies 

have shown that St. John's wort may be an effective 

treatment for mild to moderate depression, and 

has fewer side effects than most other prescription 

antidepressants. But the herb interacts with a wide 

variety of medications, including birth control 

pills, so it is important to take it only under the 

guidance of a health care provider.

Valerian (V. officinalis) is a popular alternative to 

commonly prescribed medications for sleep 

problems because it is considered to be both safe 

and gentle. Some studies bear this out, although 

not all have found valerian to be effective. Unlike 

many prescription sleeping pills, valerian may 

have fewer side effects such as morning 

drowsiness.

Echinacea preparations (from E. purpurea and 

other Echinacea species) may improve the body's 

natural immunity. Echinacea is one of the most 

commonly used herbal products, but studies are 

mixed as to whether it can help prevent or treat 

colds. A meta-analysis of 14 clinical studies 

examining the effect of echinacea on the incidence 

and duration of the common cold found that 

echinacea supplements decreased the odds of 

getting a cold by 58%. It also shortened the 

duration of a cold by 1.4 days.

Buying standardized herbal supplements helps 

ensure you get the right dose and the effects 

similar to human clinical trials. Doctors or 

pharmacists well trained in herbal medicine may 

be in a better position to prescribe which herbal 

supplements are the best choices for health 

concerns.

Used correctly, herbs can help treat a variety of 

conditions and in some cases may have fewer side 

effects than some conventional medications. But 

because they are unregulated, herbal products are 

often mislabeled and may contain additives and 

contaminants that are not listed on the label. Some 

herbs may cause allergic reactions or interact with 

conventional drugs, and some are toxic if used 

improperly or at high doses. Taking herbs on your 

own increases your risk, so it is important to consult 

a trained practitioner before taking herbal 

medicines. Some examples of adverse reactions 

from certain popular herbs are described below.

St. John's wort can cause skin to be more sensitive to 

the sun's ultraviolet rays, and may cause an allergic 

reaction, stomach upset, fatigue, and restlessness. 

Clinical studies have found that St. John's wort also 

interferes with the effectiveness of many drugs, 

including the blood thinner warfarin (Couamdin), 

protease inhibitors for HIV, birth control pills, 

certain asthma drugs, and many other medications. 

In addition, St. John's wort should not be taken with 

prescribed antidepressant medication. The FDA has 

issued a public health advisory concerning many of 

these interactions.

Kava kava has been linked to liver toxicity. Kava has 

been taken off the market in several countries 

because of liver toxicity.

Valerian may cause sleepiness, and in some people 

it may even have the unexpected effect of over-

stimulating instead of sedating.

Garlic, ginkgo, feverfew, and ginger, among other 

herbs, may increase the risk of bleeding.

Evening primrose (O. biennis) may increase the risk 

of seizures in people who have seizure disorders.

Some herbal supplements, especially those 

imported from Asian countries, may contain high 

levels of heavy metals, including lead, mercury, and 

cadmium. It is important to purchase herbal 

supplements from reputable manufacturers to 

ensure quality. Herbal practitioners may be 

consulted for more information.

The herbs available in most stores come in several 

different forms: teas, syrups, oils, liquid extracts, 

tinctures, and dry extracts (pills or capsules). Teas 
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can be made from dried herbs left to macerate for a 

few minutes in hot water, or by boiling herbs in 

water and then straining the liquid. Syrups, made 

from concentrated extracts and added to sweet-

tasting preparations, are often used for sore throats 

and coughs. Oils are extracted from plants and 

often used as rubs for massage, either by 

themselves or as part of an ointment or cream. 

Tinctures and liquid extracts are made of active 

herbal ingredients dissolved in a liquid (usually 

water, alcohol, or glycerol). Tinctures are typically 

a 1:5 or 1:10 concentration. Liquid extracts are 

more concentrated than tinctures and are typically 

a 1:1 concentration. A dry extract form is the most 

concentrated form of an herbal product (typically 

2:1 - 8:1) and is sold as a tablet, capsule, or lozenge.

Currently, no organization or agency strictly 

regulates the manufacture or certifies the labeling 

of herbal preparations. This means you can't be 

sure that the amount of the herb contained in the 

bottle or even from dose to dose is the same as what 

is stated on the label. Some herbal preparations are 

standardized, meaning that the preparation is 

guaranteed to contain a specific amount of the 

active ingredients of the herb. However, it is still 

important to ask companies making standardized 

herbal products about their product's guarantee. It 

is important to talk to an expert in herbal medicine 

about the recommended doses of any herbal 

products.

In some countries in Europe - unlike the US - herbs 

are classified as drugs and are regulated. The 

German Commission E, an expert medical panel, 

actively researches their safety and effectiveness.

Herbal ists ,  chiropractors ,  naturopathic  

physicians, pharmacists, medical doctors and 

practitioners of Traditional Chinese Medicine, 

practitioners of Indian and Unani medicines, all 

may use herbs to treat illness. Naturopathic 

physicians believe that the body is continually 

striving for balance and that natural therapies can 

support this process. 

While still not well accepted, herbal medicine is 

being introduced in medical schools and 

pharmacy schools. More health care providers are 

learning about the positive and potentially negative 

effects of using herbal medicines to help treat health 

conditions. Some health care providers, including 

doctors and pharmacists, are trained in herbal 

medicine. They can help people create treatment 

plans that use herbs, conventional medications and 

lifestyle changes to promote health.

In the early 19th century, when chemical analysis 

first became available, scientists began to extract and 

modify the active ingredients from plants. Later, 

chemists began making their own version of plant 

compounds, and over time, the use of herbal 

medicines declined in favour of synthetic drugs.  

Now, there is spike in global interest in herbal 

medicines probably due to the natural propensity of 

herbal medicines and cost of modern medicine.

Many factors determine how effective an herb will 

be. For example, the type of environment (climate, 

bugs, soil quality) in which a plant grew will affect it, 

as will how and when it was harvested and 

processed.

Evidence based medicine

The efficacy (and safety) of a great deal of herbal 

medicines has been established through evidence 

based approach.  The use of herbal medicines 

(medicinal plants), largely stimulated by ethno-

medical information, has been elucidated to initiate 

drug discovery process. Thus, bioactive compounds 

are obtained from such useful plants and their 

current uses are correlated with the ethno-medical 

claims of the plants (Table 1).  Some compounds do 

deviate in activities from the uses of herbal 

medicines from which they are obtained, such as 

Catharanthus aureus G. Don (Apocynaceae).  

Furthermore, some herbal medicines offer greater 

potency at crude extract form than when they are 

separated into compounds. They tend to diminish in 

activity as purification progresses, probably due to 

synergistic effect of the crude extract.  

Evidence based medicine (EBM) can therefore 

facilitate the integration of traditional and modern 

medical practices as two branches of medical 

science, with the ultimate incorporation of elements 

of  both to  form a new branch (WHO, 
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2000a).  On the other hand, they can be incorporated 
as an integral part of a country? s formal health care 
system, with each being separately recognized as 
legitimate form of health care within the same 
framework.  The incorporation of traditional and 
modern EBM as integral parts of a country? s formal 
health care system is most likely to be achieved and 
has been demonstrated to be practicable in many 
countries, particularly in Asian countries such as 
China, Japan, Korea, and India, among others 
(WHO, 2001).  Integration or co-recognition of 
traditional and modern medicines is also practised 
in some African countries such as Tanzania, 
Ethiopia, Ghana, Mozambique and Mali (Sofowora, 
1993).  
A company, Shaman Pharmaceuticals in South San 
Francisco, California, US, embarked on a 
programme to investigate plants strictly through 
the ethnomedical approach.  Their approach was to 
source plants in the tropical areas and to assess 
firsthand the use of such plants by traditional 
healers. Interesting plants were collected and 
assessed for validity in the Shaman laboratory. 
Interest was at first geared toward antifungal and 
antiviral agents (Ubillas et al., 1994); several active 
compounds were discovered but were either toxic 
or failed in the clinic. Efforts were then directed 
toward antidiarrheal activity. SP-303, an oligomeric 
proanthocyanidin from Croton lechleri Mull. Arg. 
(Euphorbiaceae) (Sherman and Fish, 2000), was 
shown to be clinically efficacious and is currently 
marketed as a dietary supplement for diarrhea. In 
addition, a major effort was directed toward 
discovery of novel antidiabetic agents, which 
resulted in the discovery of several patented 
compounds: cryptolepine from Cryptolepis 
sanguinolenta. (Lindl.) Schltr. (Apocynaceae) (Bierer 
et al., 1998a, 1998b; Luo et al., 1998a), maprouneacin 
from Maprounea africana Mull. Arg. (Euphorbiaceae) 
(Carney et al., 1999), 3ß, 30-dihydroxylupen-20(29)-
en-2-one (Inman and Reed 1997), harunganin from 
Harungana spp. (Hypericaceae), vismin from Vismia 
spp. (Hypericaceae) (Inman and Luo, 1998), and 
quinones SP18904 and SP18905 from Pycnanthus 
angolensis (Welw.) Warb. (Myristicaceae) (Luo et al., 
1999). The most interesting discovery was 
nordihydroguaiaretic acid (ndga) from Larrea 
tridentata (Sessé & Moc. ex DC.) Coville 
(Zygophyllaceae) (Luo et al., 1998b) which, besides 

being active orally, also lowered cholesterol levels. 

Oligomeric proanthocyanidin: n = 5Cryptolepine

           Maprouneacin  Harunganin  Vismin 
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Nordihydroguaiaretic acid
National Integrated Research Program on 
Medicinal Plants (NIRPROMP) was established by 
Philippine? s government with a mandate to 
produce cheap medicine to the poor, to propagate 
the use of herbal medicines with proven medicinal 
efficacy and identify scientifically validated 
medicine that would improve the Filipino 
pharmaceutical industry. NIRPROMP was 
established to address the rising costs of imported 
pharmaceutical products, especially those used for 
frequent ailments such as the common cold, fever 
and headaches. At the time, the Philippine 
pharmaceutical industry was not self-sustaining in 
these medicines, and companies were spending 
approximately 150 million Philippine pesos 
(around US $22 million at the time) annually to 
import medicine. These imported medicines were 
also extortionate and out of reach of many patients. 
Given this, NIRPROMP prioritized reducing the 
country? s dependence on imports and offering 
people more affordable pharmaceutical products 
through locally developed herbal medicine.
In 1995, through collaboration with traditional 
medical practitioners, NIRPROMP identified Vitex 
negundo L. (Lamiaceae) as a natural source for 
developing an effective herbal medicine (Morilla et 
al., 2014). Known in the Philippines as ? Lagundi? , 
the plant grows in Africa and Asia and has been 
used by locals for hundreds of years to effectively 
treat wounds, headaches, ulcers, skin diseases, 
diarrhea, and the common cold. After successfully 
scientifically identifying the medicinal properties 
of each part of the plant, NIRPROMP developed a 
lagundi-derived formula for a clinically proven 
cough and asthma medicine in tablet and syrup 
form.
Through scientific and clinical tests, the research 
team identified four active ingredients of lagundi 
and found the effect of each: (1) as a relaxant of the 

air passages in the lungs; (2) as an anti-histamine; (3) 
as an anti-inflammatory; and (4) as an anti-
asthmatic. While each ingredient acted weakly 
when administered on its own, they produced a 
powerful cough suppression effect when used 
together, and without any adverse effects. With 
these promising results in the offing, NIRPROMP 
developed a lagundi-based cough medicine in 
tablet and syrup form (Lagundi cough tablet and 
Lagundi cough syrup). The development of modern 
lagundi-based medicine was the result of the herbal 
medicine research and development (R&D) that has 
been continuously undertaken by NIRPROMP. 

Vitex negundo

National Institute for Pharmaceutical Research and 
Development (NIPRD), Abuja, Nigeria developed 
some herbal products purely from ethnobotanical 
information gathered from herbalists/community 
elders. 
Niprd -AM1 produced by NIPRD is the dry water 
extract of the root of Nauclea latifolia Sm (Rubiaceae) 
[now Sarcocephalus latifolius (Sm.) E.A. Bruce, 
Rubiaceae]. The dry extract is anti-malarial, and is 
described as active crude extract (ACE), while the 
crude herbal drug (CHD) is a coarsely comminuted 
material that can be decocted to yield anti-malarial 
tisane (Ameh et al., 2014).  
Niprifan is an antifungal product that comprises the 
dry ethylacetate extract of aerial parts of Mitracarpus 
scaber Zucc. ex Schult. & Schult. f. [now Mitracarpus 
hirtus (L.) DC. Rubiaaceae]. The dry extract is 
described as active crude extract (ACE); while the 
crude herbal drug (CHD) can be macerated or finely 
cut and applied to the skin (Ameh et al., 2014).
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Conavir is the dry water extract of aerial parts of 
Andrographis  paniculata  (Burm. f.)  Nees 
(Acanthaceae). The dry extract is immune -
stimulant/ anti-HIV, and is described as active 
crude extract (ACE); while AP, which is referred to 
as crude herbal drug (CHD), is a coarsely 
comminuted material that can be decocted to yield 
an immune-stimulant/ anti-HIV tisane (Ameh et 

al., 2014). Nauclea latifolia  Mitracarpus scaber         
Andrographis paniculata

  Some plants such as Senna alata L. (Leguminosae), 
Ageratum conyzoides L. (Compositae) and Rauwolfia 
vomitoria Afzel. (Apocynaceae) were discovered 
experientially from ethnobotany as potent 
antimicrobial agents (Ajibesin, 2012b; Alade et al., 
2016).  Their leaves have long been used 
traditionally in Nigeria to treat skin diseases viz: 
rashes, ringworm, pimples and carbuncles.  At the 
Department of Pharmacognosy and Herbal 
Medicine, Faculty of Pharmacy, Niger Delta 
University, the leaves of these plants have been 
formulated as herbal soaps (Cagerat). The herbal 
soaps have exhibited potency experientially. 
Preliminary antimicrobial investigations of the 
individual plant extracts and their respective soaps 
were carried out and they gave varying significant 
antimicrobial activities. The toxicity of the products 
on the laboratory animal skin is being evaluated 
prior to its elevation to clinical trial.

Nauclea latifolia                   

Mitracarpus scaber       

 Andrographis paniculata

Senna alata                              

Ageratum conyzoides 

Rauwolfia vomitoria
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The root of Heliopsis longipes (A. Gray) Blake 
(Compositae) is alleged to alleviate toothache.  
Placing a piece of the root in the mouth can 
produce numbness for about an hour. 50% ethanol 
extract of the roots was evaluated in acetic acid-
induced writhing inhibition test in mice (i.g.).  Its 
significant activity stimulated further purification 
to obtain a pure compound which was active in 
this assay.  The compound, an isobutylamide, 
affinin (spilanthol) was proven to be responsible 
for the activity (Ogura et al., 1982).Affinin

An antimalarial compound artemisinin, was 
isolated from the plant Artemisia annua L. 
(Compositae). Artemisia annua, also known as 
sweet wormwood or qînghâo, is a plant that has 
been used since antiquity in traditional Chinese 
herbal medicines for fevers. Artemisinin, a 
sesquiterpene lactone identified from the leaves of 
the plant, proved a profoundly effective drug 
against malaria by rapidly killing Plasmodium 
parasites at an early stage in their development. 
Artemisinin is part of current combination therapy 
for malaria that has been reported to reduce the 

Heliopsis longipes                                  

mortality from this parasite by 20-30%, saving 
hundreds of thousands of lives per year. Dr. Y. Tu 
has been honoured for this discovery jointly with 
Dr. S. Ômura and Dr. W. Campbell, who 
discovered novel bacterial strains and their 
bioactive constituents such as Streptomyces 
avermitilis, which produced the anti-filarial drug 
Avermectin.  Dr. Campbell showed that 
Avermectin was active against the roundworm 
parasites. Avermectin and its analog Ivermectin, 
discovered by Dr. Campbell and colleagues, are 
now the standard of cure for these infections in both 
humans and animals and have dramatically 
reduced the human suffering from river blindness 
and elephantiasis. Due to the effects of Avermectin 
and its analogs, these diseases are on the verge of 
eradication.
 All the three researchers working in the field of 
Pharmacognosy were honoured with Nobel prize 
for Medicine in 2015. 
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Artemisia annua

Artemisinin

Page 53

Herbal medicine: Evidential, Experiential....- Prof. Kola K. Ajibesin

Nig Del Med J 2017; 1(2): 40-62



NIGER DELTA MEDICAL JOURNAL

Avermectin B R= CH CH1a: 2 3

Avermectin  B1 R= CHb: 3

In the time past, dropsy otherwise known as 
failing heart was normally effectively treated in 
England with a multi herbal potion of about 20 
plants.  In 1785, a medical doctor cum botanist 
known as William Withering examined the 
remedy and discovered that the activity was owed 
to only one plant component, Digitalis purpurea L. 
(Scrophulariaceae) (Le-Strange, 1977).  Further 
investigation of the plant and its cogeneric species 
D. lanata L. (Scrophulariaceae) led to the identity 
of bioactive constituents, cardiac glycosides 
showing cardiotonic activity.  Digoxin and 
digitoxin are now used as injection and tablet in 
modern medicine ?  Lanoxin, Digoxin BP, 
Digilanid. ? Prepared digitalis?  tablet is also 
available containing the powdered leaf diluted to 
standard strength with inactive leaf powder to 

produce uniform biological activity.The bark of 

Cinchona species ?  C. ledgeriana (Howard) 
Bern.Moens ex Trimen, and C. succirubra Pavon. 
(Rubiaceae) ?  is cultivated for quinine and 
quinidine.  The active antimalarial constituent of 
the bark was identified as quinine, while quinidine 
was implicated to treat cardiac arrhythmia.  
Unfortunately, quinine produces toxic side effects 
such as impaired hearing on prolonged use (Evans, 

 

H

CH3

OH

OH
CH3

O

3 digitoxose

O
O

 

CH3

O
O

OH

CH3

OH

O

3 digitoxose 

Digoxin

Digitoxin

2005).  Chemical investigation showed that some 
parts of quinine are not necessary for antimalarial 
activity.  The synthetic antimalarial drugs which 
retained the activity but reduced the toxicity were 
made.  A good instance is chloroquine.  Proguanil is 
another drug developed by replacing quinoline 
nucleus with pyrimidine (Albert, 1979).
In African countries where malaria is endemic, 
many chloroquine ?  resistant strains of malaria 
parasite occur.  Quinine is still marketed as quinine 
hydrochloride solution or quinine or quinine 
dihydrochloride. 
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Senna (Cassia senna or Cassia acutifolia Delile ?  
Alexandrian senna, or Senna alexandrina Mill. ?  
Tinnevelly senna, (Leguminosae) produces leaves 

th
and fruits used as laxative/purgative since 9  
century (Taylor, 1965).  The laxative effect was 
elicited by anthraquinone derivatives, Sennoside A-
D and a primary glycoside.
Commercial preparartions of senna currently in use 
are as follows:
Senna NF (senna leaf BP)
Senna fluid extract NF
Senokot tablet (powdered pod in a standardized 
form)
Senna fruit 
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Atropa belladonna L. (Solanaceae) was well known 
for its leaves for which it was introduced into the 
London Pharmacopoeia of 1809 (Evans, 2005).  
Italian ladies employed these leaves as cosmetic to 
brighten their eyes (Taylor, 1965) by introducing a 
drop of the diluted juice into the eye to cause 
dilation of the pupil.  Thus, the plant was named 
beautiful lady by the Italian ladies.
Chemical investigation revealed the presence of 
alkaloids, hyoscyamine and hyoscine in the plant 
leaves. These alkaloids are now found in other 
solanaceous plants such as Datura stramonium and 
Hyosyamus niger.  Today, atropine is used in 
modern medicine as atropine sulphate tablet or 
injection to stimulate the central nervous system 
and depress the nerve endings to the secretory 
glands.  Hyoscine preparation as hyoscine 
bromide is used to prevent motion sickness.  
Other pharmaceutical preparations containing 
Belladona constituents include (Sofowora, 1993):
Buscopan (containing hyoscine-N-butylbromide) 
by Pfizer Neutradonna (containing Belladona 
alkaloids and other constituents) by Nicholas.
Donnatal (containing hyoscyamine sulphate + 
hyoscine hydrobromide + phenobarbitone) by 
Pharco Belladenal (containing total alkaloids of 
Belladona leaf + phenobarbitone) by Sandoz. 
Catharanthus roseus G. Don (Apocynaceae) 
commonly referred to as Madagascar rose 

Sennoside A Sennoside B

Sennoside C    

Sennoside D

Hyoscine

Hyoscyamine

periwinkle is a long term remedy in the traditional 
medicine of Madagascar and other countries such 
as South Africa, Philippines, Jamaica, India and 
Australia to treat diabetes. It is cultivated on a large 
scale in Madagascar for export trade and affords 
the  country  a  huge  fore ign  exchange  
(Ratsimamangar, 1980).  In a bid to verify the claim 
on the plant as anti-diabetic, Canadian scientists 
(1955-1960) instead discovered constituents that 
gave anti-cancer effects (Taylor and Farnsworth, 
1973).  Further investigation sponsored by Eli Lilly 
Co., resulted in the isolation of over 70 alkaloids the 
most important of which are Vincristine and 
Vinblastine (Evans, 2005).  Vinblastine sulphate 
(Velban) is used in modern medicine for 
Hodgkin? s disease, while Vincristine sulphate 
(Oncovin) treats Leukaemia (Sim, 1971b; Todd, 

1978).Vinblastine R = CH , Vincristine R = CHO3

Opium poppy owes its popularity to its medicinal 
property inherent in the latex of unripe fruit and 
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capsule of Papaver somniferum L. (Papaveraceae), 
and its use as sleep-inducing drug has been from 
antiquity.  This plant was mentioned by 

rd
Theophrastus (3  Century B.C.) and Dioscorides 
who distinguished the latex of the capsule ?  opos ?  
from the extract of the whole plant ?  mekonion 
(Taylor, 1965; Evans, 2005).
Morphine was the first alkaloid to be isolated from 
opium poppy in 1806.  Now, about 25 alkaloids 
have been isolated, but the therapeutically 
important ones are morphine, codeine, thebaine,  
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papaverine, noscapine and narceine.

Morphine and codeine are used in modern 

medicine to kill pain and induce sleep.  Papaverine 

is used for smooth muscle relaxation.  Synthetic 

analogues of the alkaloids employed today are 

pethidine, heroin and narlorphine.   Morphine and 

heroin are drugs of addiction. 

Papaverine    

Thebaine

Pethidine Noscapine  

Narlorphine

Ergot, the dried sclerotium of a fungus Claviceps 

purpurea was used in childbirth by the midwives of 

Europe to promote and strengthen uterine 

contraction well before its use was known in 

modern medicine.  Ergometrine and ergotamine 

were the major alkaloids of therapeutic 

importance.  Ergometrine injections and tablets 

became official in British Pharmacopoeia in 1973.  

Table 1. Drugs derived from plants, with 
their ethnomedical correlations and sources

Drug  Action or 
clinical use

Plant source 

Acetyldigoxin Cardiotonic Digitalis lanata
Ehrh.

Adoniside Cardiotonic Adonis vernalis L.

Aescin Anti-inflammatory Aesculus
hippocastanum L.

Aesculetin Anti-dysentery Fraxinus
rhynchophylla
Hance

Agrimophol Anthelmintic Agrimonia
eupatoria L.

Ajmalicine Circulatory 
disorders 

Rauvolfia
vomitoria Afzel.

Allyl isothiocyanate rubefacient Brassica nigra (L.) 
Koch

Andrographolide Bacillary dysentery Andrographis
paniculata Nees

Anisodamine Anticholinergic Anisodus
tanguticus
(Maxim.) Pascher

Anisodine Anticholinergic Anisodus
tanguticus
(Maxim.) Pascher

 

Arecoline Anthelmintic

 

Areca

 

catechu

 

L.

 

Asiaticoside Vulnerary

 

Centella

 

asiatica

 

(L.) Urban

 

Atropine Anticholinergic

 

Atropa

 

belladonna

 

L.

 

Berberine Bacillary dysentery

 

Berberis

 

vulgaris

 

L.

 

Bergenin Antitussive

 

Ardisia

 

japonica

 

Bl.

 

Bromelain Anti-inflammatory; 
proteolytic agent

 

Ananas

 

comosus

 

(L.) Merrill

 

Caffeine CNS stimulant

 

Camellia

 

sinensis

 

(L.) Kuntze

 

(+)-Catechin Haemostatic

 

Potentilla

 

fragaroides

 

L

 

Chymopapain Proteolytic; 
mucolytic

 

Carica

 

papaya

 

L.

 

Cocaine Local anaesthetic

 

Erythroxylon

 

coca

 

L.

 

Codeine Analgesic; 
antitussive

 

Papaver

 

somniferum

 

L.

 

Colchicine Antitumor agent; 
antigout

 

Colchicum

 

autumnale

 

L.
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Convallotoxin Cardiotonic Convallaria
majalis L.

Curcumin Choleretic Curcuma longa
L

Cynarin Choleretic Cynara
scolymus L

Danthron Laxative Cassia spp.
Deserpidine

 

Antihypertensive; 
tranqulizer

 

Rauvolfia
canescens L.

Deslanoside

 

Cardiotonic 

 

Digitalis lanata
Ehrh

Digitalin

 

Cardiotonic 

 

Digitalis
purpurea L.

Digitoxin

 

Cardiotonic 

 

Digitalis
purpurea L.

Digoxin 

 

Cardiotonic 

 

Digitalis
purpurea L.

Emetine 

 

Amoebicide; emetic Cephaelis
ipecacuanha
(Brotero) A. 
Richard

Ephedrine  Sympathomimetic Ephedra sinica
Stapf.

Etoposide 

 
Antitumour agent Podophyllum

peltatum L.
Gitalin 

 

Cardiotonic 

 

Digitalis
purpurea L.

Glaucaroubin 

 

Amoebicide Simarouba
glauca DC.

Glycyrrhizin 

 

Sweetener 

 

Glycyrrhiza
glabra L.

Gossypol 

 

Male contraceptive Gossypium spp.
Hemsleyadin 

 

Bacillary dysentery Helmsleya
amabilis Diels

Hydrastine 

 

Hemostatic; 
astringent

 

Hydrastis
canadensis L.

Hyoscamine

 

Anticholinergic Hyoscamus
niger L.

Kainic Acid 

 

Ascaricide 

 

Digenea simplex
(Wulf.) Agardh

Kawain Tranquilizer Piper
methysicum
Forst. f.

Khellin Bronchodilator Ammi visnaga
(L.) Lamk.

Lanatosides A, B, C Cardiotonic Digitalis lanata 
Ehrh.

Lobeline Smoking deterrent; 
respiratory stimulant 

Lobelia inflata
L.

Monocrotaline Antitumor agent Crotolaria
sessiliflora L.

 

 

 

 

Morphine Analgesic Papaver
somniferum L.

Neoandrographolide Bacillary dysentery Andrographis
paniculata Nees

Noscapine Antitussive Papaver
somniferum L.

Ouabain Cardiotonic Strophanthus
gratus Baill.

Papain Proteolytic; 
mucolytic 

Carica papaya
L.

Phyllodulcin Sweetener Hydrangea
macrophylla
(Thunb.) DC

Physostigmine Cholinesterase 
inhibitor 

Physostigma
venenosum Balf.

Picrotoxin Analeptic Anamirta
cocculus (L.) 
W.&A.

Pilocarpine Parasympathomimetic Pilocarpus
jaborandi

 

Holmes

 

Podophyllotoxin 

 

Condylomata 
acuminata 

 

Podophyllum

 

peltatum

 

L.

 

Protoveratrines A & 
B 

Antihypertensive 

 

Veratrum

 

album

 

L.

 

Pseudoephedrine 

 

Sympathomimetic 

 

Ephedra

 

sinica

 

Stapf.

 

Pseudoephedrine,

 

nor-

 

Sympathomimetic 

 

Ephedra

 

sinica

 

Stapf.

 

Quinine 

 

Antimalarial 

 

Cinchona

 

ledgeriana

 

Moens ex. 
Trimen

 

Quisqualic Acid 

 

Anthelmintic 

 

Quisqualis

 

indica

 

L.

 

Rescinnamine 

 

Antihypertensive; 
tranqulizer 

 

Rauvolfia

 

serpentina

 

(L.) 
Benth ex. Kurz

 

Reserpine 

 

Antihypertensive; 
tranqulizer 

 

Rauvolfia

 

serpentina

 

(L.) 
Benth ex. Kurz

 

Rhomitoxin 

 

Antihypertensive 

 

Rhododendron

 

molle

 

G. Don

 

Rorifone 

 

Antitussive

 

Rorippa

 

indica

 

(L.) Hochr

 

Rotenone

 

Piscicide 

 

Lonchocarpus

 

nicou

 

(Aubl.) 
DC.

 

Rotundine 

 

Analgesic; sedative

 

Stephania

 

sinica

 

Diels

 

Salicin 

 

Analgesic 

 

Salix

 

alba

 

L.

 

Santonin

 

Ascaricide 

 

Artemisia

 

maritima

 

L.

 

Scillarin A 

 

Cardiotonic

 

Urginea

 

maritima

 

(L.) 
Bake

 

Scopolamine 

 

Sedative 

 

Datura

 

metel

 

L.

 

Sennosides A & B

 

Laxative 

 

Cassia

 

spp.

 

Silymarin 

 

Antihepatotoxic 

 

Silybum

 

marianum

 

(L.) 
Gaertn.

 

Stevioside 

 

Sweetener 

 

Stevia

 

rebaudiana

 

Bertoni

 

Strychnine 

 

CNS stimulant 

 

Strychnos

 

nux-
vomica

 

L.
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Teniposide 

 

Antitumor agent 

 

Podophyllum

 

peltatum

 
L

 

Tetrahydropalmatine 
 

Analgesic; sedative
 

Corydalis
 

ambigua
 

(Pallas) Cham. 
& Schltal.

 

Theobromine 
 

Diuretic; 
bronchodilator 

 Theobroma
 

cacao
 

L.
 

Theophylline 
 

Diuretic; 
bronchodilator

 Camellia
 

sinensis
 

(L.) 
Kuntze

 

Trichosanthin  Abortifacient  Thymus vulgaris 

L. 

Tubocurarine  Skeletal muscle 
relaxant  

Chondodendron 

tomentosum R. 
& P. 

Valepotriate s  Sedative  Valeriana 
officinalis L.

Vincamine Cerebral stimulant Vinca minor L.
Xanthotoxin Leukoderma; vitiligo Ammi majus L.
Yohimbine Aphrodisiac Pausinystalia

yohimbe

 

(K.Schum.) 
Pierre

 

Yuanhuacine 

 

Abortifacient 

 

Daphne

 

genkwa

 

Seib. & Zucc.

 

Yuanhuadine 

 

Abortifacient 

 

Daphne

 

genkwa

 

Seib. & Zucc.

 

Functional Foods

These are foods that provide nutrition as well as 

health benefits.  Thus, the materials are used as food 

and medicine.  Functional food is defined as any 

food or food ingredient that may provide a health 

benefit beyond the traditional nutrients it contains 

[Institute of Medicine? s Food and Nutrition Board 

(IOM/FNB), 1994].  Plants serve as a rich source of 

functional foods which can prevent or treat many 

diseases including chronic diseases. Functional 

foods can be foods fortified with a nutrient that 

would not usually be present to any great extent. A 

few examples are highlighted below.  

Pineapple

Pineapple juice acts as a substitute to gastric juice 
when the latter is lacking (hypochloridia, chronic 
gastritis).  It can expedite the passage of food through 
the stomach and enhance digestion.  The active 
constituent of the plant is bromelin, an enzyme, 
which, like gastric juice pepsin is able to break 
proteins, thus accelerating digestion. The pineapple 
juice also shows bechic (eases cough) and 
expectorant properties.  This is more likely due to the 
sugars and organic acids it contains.  Pineapple 
exhibits vermifuge and mildly diuretic properties.
Preparation and use
One or two slices of pineapple before each meal or a 
glass of fresh juice before each meal until recovery.

Cabbage has been in use for over two thousand 
years as food and medicine. Cabbage is used to heal 
gastro-duodenal ulcer. This antiulcer activity has 
been attributed to little-known vitamin U found in 
the juice.  The leaves are rich in magnesium, 
mineral salts, vitamins ?  vitamins A,C, U  and a 
surphur-like compound similar to the one 
obtainable in mustard (glucosinolate).  It is also 
used to decrease blood sugar level in diabetic 
people, and can serve as diuretic and vermifuge.  It 
can act as a cicatrizant and vulnerary by healing 
infected wounds, torpid ulcer, eczema and acne 
when applied as poultice.
Preparation and use
Fresh plant juice: drink from half a glass to one (100 
-200 ml), three to four times daily before each meal 
for three weeks. The leaves (5 ?  10 g) can also be 
eaten raw.
Poultice: prepared with either raw leaves or with 
cooked leaves.
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Pawpaw is one of the plants most appreciated for 
its fruit.  The leaves and the latex of the tree contain 
papain, an enzyme, which hydrolyses proteins.  
Papain shows similar property to pepsin and 
trypsin, both enzymes found in the gastric and 
pancreatic juices.  The latex and the leaves are used 
for those suffering from lack of digestive juice 
usually caused by chronic gastritis or pancreatitis.  
They are also useful as a vermifuge against 
internal parasites, especially tapeworm.
The fruit of pawpaw contains little amount of 
papain, but very rich in vitamins A and C. It 
strengthens and normalizes digestion and 
intestinal functioning.  The fruit is good for colitis, 
i rr i table  bowel  syndrome and chronic  
constipation.
Preparation and use
Latex: it is derived by incision from the green fruits 
and the trunk of the pawpaw tree.  Take 10-20 ml 
mixed with honey and water after each meal 
regularly.  20 g of the green fruit or partially ripe 
fruit can also be taken or mashed with honey after 
each meal.  Ripe fruits may also be taken regularly 
to forestall digestive disorder.
Infusion: 30 g of leaves in one liter of water. Drink 
three glass cups daily.    
 
CONCLUSION
About 80% of the world population use herbal 
medicines.  The remaining 20% which mostly 
reside in the industrialized countries still have 
herbal medicines feature in their healthcare.  Thus, 
genuine concerted effort should be geared toward 

adequate funding of research in traditional 
medicine and its promotion through establishment 
of institutions such as Institute of Traditional 
Medicine, college of herbal medicine, etc in order to 
achieve self sufficiency in healthcare.
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Abstract
Background
Otomyiasis is a rare condition that is usually found 
among children. It is associated with poor hygienic 
practices, low socioeconomic status and the majority of 
cases occur in rural areas.

Objectives
This study aimed to describe four cases of 
otomyiasis as seen and managed in a tertiary 
hospital in Nigeria. 

Methods
A retrospective study of patients who presented to 
the Otorhinolaryngology clinic of Obafemi 
Awolowo University Teaching Hospitals Complex 
and were diagnosed as otomyiasis was conducted. 
Case records of cases seen at the hospital between 
January 2010 and December 2015 were retrieved 
and relevant data were extracted.

Results
Four cases were diagnosed within the period of 
review, two males (50.0%) and two (50.0%) 
females. Their ages ranged from 22 days to 9 years. 
All presented with unilateral bloody otorrhoea of 
sudden onset. Live maggots were seen and 
removed from the ears of all four cases.

Conclusion
Otomyiasis is a rare disease but bloody otorrhoea 
in children without a history of chronic otitis media 
may be a pointer to the disease. 

Key words
Otomyiasis, Nigeria, Tertiary hospital 

INTRODUCTION
Myiasis may be defined as infection of vertebrates 
with the larvae (maggots) of Diptera flies which at 
least for a certain period feed on the host's dead or 
living tissues, liquid body substance or ingested 

1 
food. The term myiasis was coined by Rev F.W. 

2  
Hope in 1840. Previously, it was called 

2
scholechiasis.  It may involve the eyes, ears, nose, 
wounds, skin, genitals, urinary bladder and 

3
intestinal tract.  From a parasitological perspective 
myiasis may be classified as obligatory, facultative 

3or accidental.  Obligatory parasites depend on their 
4 

host for a part of their life cycle. Facultative 
parasites are normally free-living and their larvae 

 develop in decaying organic matter but they can 
4,5however contaminate living tissues.  Accidental 

myiasis occurs when the larvae of a normally free-
living species are swallowed with contaminated 
food, passing through the alimentary canal where 

6they may cause pathological reactions.  Myiasis is 
caused by flies belonging to the Calliphoridae, C. 
Americana, Sarcophagidae, Cuteribridae and species of 
Musca, Famina, Chrysomyia, Gastrophilidae, and the 
Tumbu fly. 
Myiasis involving the ear is called otomyiasis or 
aural myiasis. Otomyiasis is a rare condition and 
few cases have been reported in literature from 

7-9different parts of the world and in Nigeria.  It is a 
condition that has been shown to be associated 
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with poor hygienic practices, low socioeconomic 
7 status and the majority of cases occur in rural areas.

The majority of the cases of otomyiasis involve flies 
that are facultative parasites and they tend to infect 
neglected wounds with background poor sanitary 
conditions. Human otomyiasis could be unilateral or 
bilateral. The mode of evolution of myiasis is not 
very clear. There are however two schools of 

10thought. Rao  believed that the flies lay their eggs 
10directly inside the aural cavity, while Sood – Kakkar  

believed that the fly lays eggs in the vicinity of aural 
cavity when patient is sleeping with the possibility of 
the eggs being transferred into ear by patients' own 
finger also due to poor hygienic conditions. 
Presentation includes otalgia, itching, otorrhoea 
which could be purulent or bloody, tinnitus and 

8, 9 sometimes passage of worms from the ear.  
Otomyiasis may be treated by the manual extraction 
of the larvae.  Other methods include irrigation of the 
ear with saline, 70% ethanol, 10% chloroform, normal 
saline, oil drops, urea, dextrose, and topical 
ivermectin. Suctioning has also been used to remove 

9,11 the maggots. However, presence of tympanic 
membrane perforation may require cleaning with 
normal saline, suctioning and use of topical 

12,13antibiotics after extraction of the larvae.  This study 
was  aimed to describe four cases of this rare disease 
as seen and managed in a tertiary hospital in Nigeria. 
It was also aimed at examining the pattern of 
presentation compared to the existing literature 
findings.

METHOD
Study design
This is a retrospective study of patients who 
presented to the Otorhinolaryngology clinic of 
Obafemi Awolowo University Teaching Hospitals 
Complex and were diagnosed as otomyiasis. 
Study setting
The study was done at the Obafemi Awolowo 
University Teaching Hospitals Complex, Ile-Ife 
which is a tertiary hospital located in the 
southwestern part of Nigeria.

Data collection and analysis
The case files of patients diagnosed as otomyiasis 
from January 2010 to December 2015 were obtained 
from the Medical records department of the hospital. 

P i c t u r e s  w e r e  o b t a i n e d  f r o m  t h e  
Otorhinolaryngology departmental archives. The 
clinical records of the patients were reviewed and 
data extracted include age, sex and clinical features. 
We performed a search of English literature (Medline) 
using search words otomyiasis, Aural myiasis to 
identify cases of Otomyiasis seen in other centres.

RESULTS
Case 1
A 6 month old female infant presented with 4 days 
history of sudden onset of intermittent bleeding from 
her left ear. No associated history of fever, trauma to 
the ear or head, no swelling around the ear and no 
previous history of ear discharge, no associated 
bleeding from other parts of the body and no family 
history of bleeding tendencies. On examination, had 
normal pinna bilaterally and right external auditory 
canal was clear and patent with intact tympanic 
membrane but the left canal had blood stain and a 
whitish foreign body was seen moving within the 
external auditory canal. The tympanic membrane on 
the left was initially not visualized. Olive oil was 
instilled into the affected ear and a live maggot 
measuring about 1cm was manually removed from 
the external auditory canal. The Ear was re-examined 
and the canal was noticed to have minimal ulceration 
at the floor but had an intact tympanic membrane. 
Patient was treated with ciprofloxacin ear drops and 
noticed to have complete resolution after 2 weeks of 
follow up.

Case 2
A 9 year old male child presented with a 3 days 
history of sudden onset of bleeding from the right ear 
associated with itching. No associated ear pain, fever, 
previous history of ear discharge, no prior trauma to 
the ear or head, no associated hearing impairment, 
tinnitus or vertigo. No associated history of any 
bleeding tendencies or bleeding from other parts of 
the body.  On examination, he had normal pinnae 
bilaterally. The left external auditory canal appeared 
patent and clear and tympanic membrane was intact. 
The right external auditory canal however had 
whitish mobile foreign body (Figure 2) and the 

tympanic membrane was not visualized. Olive oil 
was instilled into the affected ear and about 6 
maggots were manually removed from the left 
e x t e r n a l  a u d i t o r y  c a n a l  a n d  a  d e a d
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 housefly (Figure 3) was subsequently seen in the 
canal which was also removed. The ear was re-
examined and there was minimal ulceration at 
floor of the canal and the tympanic membrane was 
however intact. Patient was treated with 
ciprofloxacin ear drops and after 3 weeks of follow 
up patient had complete resolution with healed 
canal and intact tympanic membrane.

Case 3
A 2 year old female child presented with 3 days 
history of sudden onset of intermittent bleeding 
from her left ear. No associated history of fever, 
trauma to the ear or head, no swelling around the 
ear and no previous history of ear discharge, no 
associated bleeding from other parts of the body 
and no family history of bleeding tendencies. On 
examination, she had normal pinna bilaterally and 
right external auditory canal was clear and patent 
with intact tympanic membrane but the left had 
blood stain and a whitish foreign body was seen 
moving within the external auditory canal. The 
tympanic membrane on the left was initially not 
visualized. Olive oil was instilled into the affected 
ear and 4 live maggots measuring about 0.5cm 
were manually removed from the external 
auditory canal. The Ear was re-examined and the 
canal was noticed to blood stained with ulceration 
at the floor of the canal but with an intact tympanic 
membrane. Patient was treated with ciprofloxacin 
ear drops and did not show-up in clinic for 
subsequent follow up.

Case 4
A 22-day old male neonate presented with 2 days 
history of sudden onset of intermittent bleeding 
from the right ear. No associated history of fever, 
trauma to the ear or head, no swelling around the 
ear and no previous history of ear discharge no 
associated bleeding from other parts of the body 
and no family history of bleeding tendencies. 
Patient was a product of a term pregnancy 
delivered via spontaneous vertex delivery and 
neonatal history was uneventful till onset of 
presenting complaint. Examination revealed 
normal pinna bilaterally and left external auditory 
canal was clear and patent with intact tympanic 

membrane but the right external auditory canal was 
smeared with blood and a whitish foreign body was 
seen moving within the external auditory canal. The 
tympanic membrane on the right was initially not 
visualized. Olive oil was instilled into the right ear 
and three live maggots measuring about 0.6cm each 
were manually removed from the external auditory 
canal. The Ear was re-examined and noticed to have 
ulceration at the floor of the canal but with an intact 
tympanic membrane. Patient was treated with 
ciprofloxacin ear drops and noticed to have 
complete resolution after 2 weeks of follow up. 

Patient's characteristics
During the period of review, a total of four patients 
were seen – two males (50.0%) and two (50.0%) 
females. The age ranged from 22 days to 9 years. The 
youngest was a 22-day old male neonate who had 
three live maggots each measuring about 0.6cm in 
the right external auditory canal. The next was a 6-
month old female infant and the remaining two 
cases were aged 2 years (female) and 9 years (male).

Figure 1: 
Maggot in the right external auditory canal

Figure 2: 
Maggot in the right external auditory canal     
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Figure 3: 
A house fly removed from the right external auditory canal

All the cases presented with 1-3days history of 
sudden onset of bleeding from the ear. All cases 
were unilateral (Figure 4). None of the patients 
presented with a previous history of ear disease, 
discharge and none had a prior history of trauma to 
the ear or head. 

Figure 4: Clinical features of patients seen

DISCUSSION
Foreign bodies in the ear in general are common 
otolaryngological conditions particularly in 
children. These foreign bodies could be living or 
non living objects. Living objects include insects, 
larvae (maggots). Maggots in the ear is however a 
rare condition in many parts of the world. Only 
four cases have been recorded in this study and 
those were the only cases recorded in our hospital 
as at the time of this review. All the cases involved 
patients who lived in Ile-Ife, a satellite town in 
Osun state of Western Nigeria. Most cases of 

otomyiasis occur in children, although it can also be 
8,11,14  found in adults.  All the cases reported in this 

study were children below 10years, an age range 
similar to what is reported in literature. The 
youngest reported from our study is a case of a 22-
day old baby although younger cases of otomyiasis 
have been reported in a 2-week old neonate from 

15 12
northern Nigeria , a 2-day old neonate in Malaysia  

16 17 
and a day old neonate in Tokyo  and India . 
Presentation of otomyiasis varies. All cases in our 
study were unilateral and presented with bloody 
otorrhoea with no previous history suggestive of 

18
chronic suppurative otitis media In Singh series , 
the main symptoms were passage of worms 
(81.48%), ear discharge (44.44%) and pain (41.97%). 

11In another series by Yuka et al , main symptoms 
were purulent ear discharge (100%), heamorrhagic 
ear discharge (50%), otalgia (50%), Itching (33.3%) 
and malodour (83.3%). The majority of the bilateral 
cases in the literature have a background chronic 

19,20otitis media.   Most of the cases in literature 
presented as chronic suppurative otitis media with a 

13,21
chronically discharging ear and poor hygiene.  In 
our study however, otoscopy revealed live maggots 
with minimal ulceration of the external auditory 
canal and with intact tympanic membrane and no 
feature suggestive of chronic suppurative otitis 
media. This is similar to a case report by Olatoke et 

7al  from North Central Nigeria. In the obligate form 
of otomyiasis, the larvae feed on living tissues which 
could be the auditory canal and this probably 
explains the bloody otorrhoea with intact tympanic 
membrane seen in this study. In the facultative 
form, the larvae feed on decaying organic matter as 
found in cases of chronically discharging ears. The 
obligate form of myiasis is of tropical origin while 
the facultative form is found in any part of the 

22world.  There was no complaint of hearing 
impairment and tuning fork test after removal of the 
maggots was normal in the oldest case probably 
because the damage in the canal was minimal and 
the tympanic membrane was intact with no 
involvement of the middle ear. 

CONCLUSION
Otomyiasis is a rare disease in otorhinolaryngology 
compared to other diseases.
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 Only four cases were seen in six years in a major 
tertiary hospital in Nigeria. In cases of bloody 
otorrhoea in children without systemic symptoms, 
one should think of possible otomyiasis which can 
occur without any background or previous chronic 
suppurative otitis media.
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