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1Me pa3sBUTHIO 31paBooxpaHenusi B [aHe: mpoiioe u HacTosiniee. Ha 0CHOBE KaueCTBEHHOTO MCCIICIOBAHUS ABTOPBI CMOTIIH
cobparh WHPOPMAIHIO U3 TIEPBUYHBIX W BTOPUYHBIX MCTOYHHUKOB, YTOOBI BBIZACIUTH HEKOTOPBIC CYMICCTBEHHBIC aCIEKTHI TOTO,
49T0 OOBSACHSAET MPOTrPECC, JOCTHTHYTHIN B cdepe 3apaBooxpaneHus B ['ane. Ilenb cTaThbl — W3y4nTh BIMSHAE HAYKH U HOBBIX
TEXHOJIOTHIl HA KaYeCTBCHHbIE M3MEHEHHS B CHCTEME 31PaBOOXPAHUTEIBHON CUCTEMBI ['aHbl, a TAK)KE PACCMOTPETH IPOLECC H3-
MEHEHHs B HCTOpUYecKoM kiroue. MerouHnkoBequeckas 6a3za paboThl — JOKYMEHTHI, PErIAMEHTHPYOIIUE e TeIbHOCTD 3pa-
BOOXpaHeHus! ['aHbl, MEX[yHAPOAHbIE HCTOYHUKH. MeTOoX0J0rH4ecKue MOAX0Abl: HCTOPUYECKII CPABHUTENBHBIN aHAU3, CTa-
THUCTHYCCKHUI M OMUCATEIBHBINA METOIbI. Pe3yJbTaThl, MPEACTABICHHBIC B 3TOM HCCIICIOBATEILCKOM JHOKYMEHTE, YKa3bIBAOT Ha
pa3BUBAOIINECS TPAAUIMOHHBIC M ATFTEPHATHBHBIC MOAXO/BI, & TAK)KE Ha JOCTIXEHHs B cdepe OGrnomennnuusl B ['ane. BoiBo-
Abl. Brarogapst MOCTEMEHHBIM U, B HEKOTOPOW CTEMEHH, MparMaTHIecKuM (HOPMYIHPOBKAM U PEaM3allid HOBOM MOJHMTHKH B
00JIaCTH 3/[paBoOXpaHeHus. B craTbe Takke rOBOPUTCS O MPUBEPIKEHHOCTH CIIENUATUCTOB-TIPAKTUKOB, UCCIIENOBATENEH U MOJIH-
THKOB K 00ECIIEYECHHIO U MPUHATHIO HEKOTOPBIX COOTBETCTBYIOIMX OOS3aTENbCTB HA IIyTH MOBBILIEHHs] KA4eCTBa 31paBOOXpaHe-
Hust B ['ane. [Ipeamnonaraercsi, 4To 3Ta 4acTh MOOYIUT TAHUEB U MOJIUTHKOB, B YACTHOCTH, TPOJOJIKATH 3aHUMATHCS HAYYHBIMH
MCCIIEIOBAHMSIMU M n30erath abCOIIOTHON KOHCEPBATUBHOCTH.
KaroueBble c10Ba: HayKa, MexHoL02us, HApOOHAsk MEOUYUHA, NPABOCIABHAS MeOuYyuHa, 30pasooxpanenue I anvl.

Introduction. Science is the realm of discovering the
unknown; through wonder, curiosity and imagination'. It is
every human desire to know the wonders of the world and
try to solve it or use it for his or her gain. The role of science
has aided many countries to advance and improve the life-
style of humanity. It is therefore a necessity of every coun-
try to invest into science to enable it grow and improve to
higher standards in every facets of human life. Technology
is vastly changing the world with invention and innovations
and it is currently the master-tool in which the world is op-
erated. Technology is all around us; we live in a world in
which everything that exists can be named as work of nature
or work of man?. Through time, technology is getting faster,
better and smaller. Therefore, prioritizing and reprioritizing
principles to work hand in hand with healthcare and techno-
logical developments continues to be significant especially
in contemporary times*. Innovations in science and technol-
ogy being the master tool in changing the world and Ghana
in particular must not be left out, it should rather be priori-
tised especially innovations in healthcare. Ghana’s return
back to democratic ideals have also created a congenial at-

mosphere for a peaceful society and some level of macro-
economic stability. Within the scheme of things, it is envis-
aged that Ghana would use the advent of the information
age and the technology revolution to further enhance her
healthcare sector through advancement in healthcare train-
ing and delivery.

To become a cutting-edge twenty-first century nation,
it is anticipated that Ghana would strategically, competi-
tively and progressively position itself within the fast pace
in which the world is advancing, and technological advance-
ments is the tool®. Science and technology have been part of
Kwame Nkrumah’s development vision for decades dating
back to 1964, when he published the seven-year plan for
national reconstruction development’. Without technologi-
cal advancements in Ghana’s health sector, her peoples’
wellbeing will not be fully cared for in time for them to par-
ticipate in day-to-day activities and bring up innovations and
ideas to help to improve the nation. Science and technology
has the tendency to be the panacea for several of the chal-
lenges that the people of Ghana are confronted with, includ-
ing healthcare.

"'Sakyi Atta Kwesi “Role of Science and Technology in Development of Ghana”, Accessed on 25™ January, 2019, URL: https://

www.ghanaweb.com/GhanaHomePage/ [in English].

2McNeil I. “An encyclopedia of the history of technology”, Routledge, 2002, P. 1-5 [in English].
3 Thimbleby H. “Technology and the Future of Healthcare”, Journal of Public health Research, N. 2.3, 2013, P. 161—167 [in English].
*Mensah, Gilbert. “Achieving and sustaining Ghana’s science and technology.” Accessed on 22™ August 2017

www.newsghana.com.gh [in English].

5 Al-Bader Sara, Abdallah S. Daar, Peter A. Singer "Science-based health innovation in Ghana: health entrepreneurs point the way to a
new development path", BMC international health and human rights, S 2. 10.1, 2010, P. 1-13 [in English].
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Healthcare in Ghana has developed in so many ways.
It includes the local traditional healers and indigenous
priests using nature’s herbs and other ingredients to cure
humanity’s sickness to the adoption and adaptation of the
white man’s way of providing healthcare, which repudiated
indigenous strategies of healing and curing the sick®. This
has brought about biomedical education of doctors and or-
thodox physicians as well as other practitioners like nurses
and para-medical practitioners who work in hospitals and
clinics to provide healthcare for the Ghanaian populace. The
fast growing population of the country in which patients-
physician ratio cannot catch up, coupled with archaic or no
better infrastructure or equipment to provide intensive and
better healthcare, as well as limited hospitals with advanced
equipment and human resource to provide healthcare in the
health sector among other things continue to be problematic.
Again, there have been countless policies and promises from
respective governments to improve healthcare through
strategies such as teaching of potential healthcare workers
with the latest skills sect and technological training, renova-
tion of existing facilities and updating health centres with
the necessary modern gadgets to match up with the number
of patients among others.

Healthcare in Ghana dates back to pre-colonial times
with medicine men using divine knowledge and powers to
care for the sick but things changed when the Europeans
introduced their culture to Africans with so-called attempt to
“modernize” them. Western ways of providing and caring
for the health and well-being of people has been a main sys-
tem through which health practitioners are taught and
graduate from established medical schools to practice their
professions in hospitals and clinics. Some of the major and
well-known hospitals in Ghana include the Korle-Bu Teach-
ing Hospital, Komfo Anokye Teaching Hospital and the
Tamale Teaching Hospital of Ghana. The population rate
and health sector ratio is very wide and without much inter-
est for both the government of Ghana and the people who
have interest in science and technology, healthcare delivery,
solutions to diseases among others would remain at a snail
pace. According to Dr Kwame Ofori-Kuragu, a lecturer at
the building technology department of KNUST, “There are
some who as a result of their experiences describe our best
hospitals as graveyards due to the high number of deaths
recorded at these facilities™.

Therefore, government policies like the vision 2020,
which includes ways to improve the health sector to enable
national development must be looked into and applied.
Saleh (2013) argued that the Ghana health sector has gone
through major policy changes and these changes do not cre-
ate a stable system in the sector, therefore these policies

must be investigated®. In the same tone, Al-Bader et al
(2010) argued on the absence of solid administration around
science and technology and poor policy implementation
because of poor co-ordination between the various ministri-
es’. This explains administrative weakness and inability to
sustain a constant standing system responsible for national
development. This needs to be scrutinized. With this, the
nation can compete in the globalised world. Little emphasis
is placed on improving the health sector since few hospitals
contain the much-needed resources to help healthcare deliv-
ery. Only few hospitals including Korle-Bu Teaching Hospi-
tal, Komfo Anokye Teaching Hospital and the Tamale
Teaching Hospital of Ghana have somewhat up to date
equipment and infrastructure to cater for patients.

However, Novignon and Novignon (2017) acknowl-
edged the importance and presence of primary health care
facilities (PHF) in Ghana and described them as to be an
important tool in achieving health coverage (UHC)'’. These
primary healthcare facilities help to bridge the gap between
deprived and vulnerable populations''. In addition, there are
still challenges in the health sector. The efforts of PHFs like
the Community Health Improvements Services (CHIPS)
compounds and other districts health centres, notwithstand-
ing, there are several challenges that continue to hinder their
effective operations'?. This necessitates the question con-
cerning what, when, where and which roles can science and
technology based solutions improve, aid and maintain these
PHFs among other bigger and tertiary hospitals? Few re-
search institutions as recorded by Al-Bader et al are respon-
sible for improving Ghana’s health and other stakeholders
mainly in biotechnology. However, Novignon and Novi-
gnon (2017) based their arguments on the gains and effi-
ciency in managing PHFs". Al-Bader et al (2010) noted that
to date there has been little research on science-based health
product innovation in Ghana'*.

The concerns on lack of focus on the private sector,
especially private research institutions and hospitals might
continue to regrettably sustain the existing gaps in health-
care. Some of these private hospitals are well resourced with
some useful equipment and technology to boost healthcare
in support of the activities of the Ghana Health Service. The
need for governments to make critical and technological
investments through better policies and strategies that align
with public health goals and priorities cannot be gainsaid.
“Ghana’s first National science and technology policy was
developed in 2000 and outlined measures to address devel-
opment challenges in areas such as health, agriculture and
ICT using ‘innovative and modern technologies’, including
biotechnology.”"” Enos (1995) also highlighted some struc-
tural adjustment policies created by government to develop

6 Adu-Gyamfi S. “British colonial reform of indigenous medical practices amongst the Asante people of the Gold-coast 1930—1960”, Afyi-
can journal of History and Culture, 7.2, 2015, P. 57—63 [in English].

7 Ofori-Kuragu, Kwame “It’s time to re-build Ghana’s broken healthcare infrastructure”, accessed on 2.09.2017, URL:
www.myjoyonline.com [in English].

8Saleh Karima “The Health Sector in Ghana: A Comprehensive assessment”, Directions in development: human development, World
Bank, 2013, P. 31-32, URL: https://openknowledge.worldbank.org/handle/10986/12297 [in English].

? Al-Bader Sara, Daar S. Abdallah and Singer A. Peter. “Science-based health innovation in Ghana: health entrepreneurs point the way to a
new development path”, Op. cit., P. 1-13.

""Novignon J and Novignon J. “Improving primary health care facility performance in Ghana: efficiency analysis and fiscal space implica-
tions”, BMC Health services Research, 17.1,2017, P. 399—405 [in English].

" Ibidem.

" Ibidem.

" Ibidem.

4 Al-Bader Sara, Daar S. Abdallah and Singer A. Peter. “Science-based health innovation in Ghana: health entrepreneurs point the way to
a new development path”, Op. cit., P. 1-13.

15 Ibidem.
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Ghana through science and technology; he raises arguments
that cut across all sectors to improve the country without
delving much into health'.

Alatinga and Williams (2014), as well as Adu-Gyamfi
(2017) who cites Patterson noted that the activities of the
colonial government played an important role in the im-
provement of healthcare in Ghana from the 1920s. Alatinga
and Williams (2014) highlighted the immense contribution
of the colonial government in the quest to improve medical
practices and health care delivery through health policy de-
velopment and healthcare provision. Senah (2001) has also
argued that modern healthcare started during the tenure of
Governor Guggisberg who established about 39 hospitals in
the country especially Korle Bu which was built for Afri-
cans and for research into tropical diseases'’. These hospi-
tals were mostly in urban areas. However, the literature
points to the colonial period, progression in infrastructure
and medical facilities as well as the increasing innovative
training of Ghanaian physicians seem to have amplified
some of the gains that were made during the colonial period.

In the Traditional medicine sector, Adu-Gyamfi (2015)
and Berry (1994) have highlighted significant changes in
health practices in colonial Ghana by the auspices of the
colonial administration. In pursuit to change the way of life
of the indigenes, and fundamentally to satisfy European
interests, there were significant changes and the introduction
of new remedies to enhance medical care in the Gold Coast.
There was the registration of the indigenous medical practi-
tioners who were licensed and urged to improve upon their
services. The motives of the British colonial administration
concerning healthcare at the Gold Coast now Ghana, has
been highlighted by Adu-Gyamfi among others. However,
several of these studies as already stated in the forgoing
introduction among others have paid little attention to a his-
torical study of the role of science and technology in health-
care in Ghana. Therefore, this contribution seeks to explore
the role of science and technology in the health sector of
Ghana from 1960 to 2015. It pays attention to both the tradi-
tional and the western/biomedical spheres

Method and Scope. This contribution focuses on the
role of science and technology in the health sector of Ghana.
The qualitative approach was found useful in exploring the
research theme. The study used snowballing and convenient
sampling techniques to select 41 health professional from
three purposively selected hospitals, thus Manhyia District
Hospital, KNUST Hospital and South Suntreso Government
hospital. The study used questionnaires to collect data from
the selected health professionals from nursing and mid-
wifery profession, Ghana medical Association, Ghana Am-
bulance Service, Ghana Association of Social Workers and
Ghana Pharmaceutical Association.

Also, primary sources were gleaned from archival data
at the Manhyia archives in Kumasi and also the Public Re-
cords and Archives Administration Department (PRAAD) in
Kumasi and Accra. Other primary data include; personal
observation, government official reports and surveys, offi-
cial statistics from the Ministry Of Health, Ghana health
services, Ministry of Environment, Science and Technology
and videos containing in-depth interviews of resourced

health personnel concerning the topic under review. The
secondary sources were gleaned from books and journal
articles concerning the Ghana health sector; they were
sourced from aspects of the literature that deals with tradi-
tional medicine and the evolution and development of west-
ern or scientific medicine in Ghana. The literature include;
Stephen Addae’s Evolution of Modern Medicine in a Devel-
oping Country, Saleh Karima’s The Health Sector in
Ghana: A Comprehensive assessment, Adu-Gyamfi Sam-
uel’s “British colonial reform of indigenous medical prac-
tices amongst the Asante people of the Gold-coast 1930-
1960 and From Vital Force to the Scientific or an Admix-
ture: A Historical Discourse on Individuals Value for In-
digenous Medical Practices in Ghana, Al-Bader Sara, Daar
S Abdallah et al’s Science-based health innovation in
Ghana: health entrepreneurs point the way to a new devel-
opment path, Senah Kojo’s In Sickness and In Health: Glob-
alization and Healthcare Delivery in Ghana among others.

In addition, oral interviews were conducted using in-
terview guides to solicit quality responses from some key
informants in the Ghana health sector. These key informants
are from the directorates of hospitals, personnel in academia
and Ghana health Service. The period 1960 to 2015 was
chosen for this study. The basis for the period is that, by
1960 Ghana had become a republic under the leadership of
Dr Kwame Nkrumah who formulated and implemented
policies to develop Ghana from then on. However, change
of government and political instability halted these pro-
grammes and policies especially in the health sector of
Ghana. Governance became stable at the dawn of the fourth
republic with latter health polices like the national health
policy in 2007, the current health sector Medium Term De-
velopment Plan 2010-13 and strategy links towards the at-
tainment of Millennium Development Goals among others.
As argued by Saleh (2013), these aimed at improving the
health outcomes of the people and ensured that the health
system were sustainable and efficient'®.

Discussions. This research is divided into three main
sections. The first section consists of the introduction,
method and scope. The second focuses on the discussions:
brief history of the evolution of science and technology in
medicine, the state of the healthcare system in the pre-
colonial and colonial Ghana, and health reforms in post-
colonial Ghana. The final section concludes the research
paper.

Brief history of the evolution of science and technol-
ogy in medicine. The idea of improving medical practices
in the world started around the nineteenth century in some
parts of the world including the United States. Warfare
brought about a new way of treating wounded soldiers and
other patients and during the industrial revolution, the crea-
tion of new hospital organizations, socialized healthcare and
preventive medicine evolved'. As the world evolved and
knowledge abounded in all areas like health; everyday life
was consciously guided with the knowledge being acquired
in health. Due to this, scientific knowledge in health was
applied to the day to day activities of mankind in advanced
countries in the world.

In the nineteenth century, societies started experiment-

'$Enos J. N.”In pursuit of science and technology in Sub-Saharan Africa: The Impact of Structural Adjustment Programmes”, Rutledge,

35.4, 1995, P. 745-778 [in English].

17 Alatinga Kennedy, Williams John “Development Policy Planning in Ghana: The Case of Health Care Provision”, European Scientific

Jjournal, 10.33. 2014, P. 363366 [in English].

18 Saleh Karima “The Health Sector in Ghana: A Comprehensive assessment”, Op. cit., P. 31-37.
1 De Syon, Guillaume “Medical Awareness”, Science and Technology in Modern European Life, Greenwood Press, 978.0, 2008,

P. 159-164 [in English].
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ting and inventing vaccines and drugs to cure illnesses.
China started creating a patent for the cure of small pox but
in Europe, Pasteur and Koch attempted to invent a vaccine
with an initial experiment on animals®’. Historians described
Louis Pasteur as one of the greatest benefactors to humanity
at all times>'. The works of Pasteur was used as a basis to
develop microscopes in Europe and America?’. The 1830s
saw a scientific body of microscopial knowledge pioneered
by Lister and many others®. Their experiments on animals
took time to develop before it was administered to humans
and that by the end of 1889 people knew the use of vaccines
across Europe. Diseases like rabies, bubonic plague and
influenza among others were but few among the numerous
diseases the vaccines were used to prevent in Europe and
America®,

Again, in terms of equipment and devices, the x-ray
machine was one of the first to be invented in the field of
healthcare. Rontgen; a German professor discovered some
mysterious rays through some experiments which later be-
came known as X-rays that depicts pictures showing the
bones of human beings®. The rays contain very fast stream
of electrons that come to a sudden stop on a metal plate and
this brought to light the ability to diagnose masculo-skeletal
disorders and injuries®. After the First World War, some
hospitals boasted of having X-ray laboratory though acquir-
ing such facility is difficult and involves a lot of money”’.
Dr Chamberland, a French physician in 1879, first designed
an early prototype of a modern day autoclave®. His thesis
“Research Concerning the Origin and Development of Mi-
croscopic Organisms” led to the invention of the Chamber-
land filter and later the Chamberland autoclave, which fil-
tered microorganisms from water and heats solutions above
boiling points, to effectively destroy dangerous microorgan-
isms respectively”. Improved ambulance services and inten-
sive care services were the master brain of Dr Safar™.

In Europe, there was a conscious effort at improving
the health standards and healthcare delivery by means of
improving sanitary conditions in the cities and in hospitals,
which accounted for healthy living among people in Europe.
The state also acted as a catalyst for the improvement of
healthcare delivery by setting up health ministries. For ex-
ample, in 1930, France established its health ministry*'. By

the end of the twentieth century, in Europe and in advanced
countries, there were a lot of science and technological inno-
vations and advancements in their health sector that helped
to clampdown mortality rates and improved standard of liv-
ing in respective countries*”. There are still innovations and
improvements that are required for some of these advanced
and emerging economies.

The state of the healthcare system in pre-colonial
and colonial Ghana. The health sector in pre-colonial
Ghana was mainly the use of traditional medicine. Herbal-
ists or indigenous priest healers applied medicinal herbs to
cure the people. Diarrhoea and stomach pains were treated
with these medicinal herbs®. Concoctions and decoctions
were made from roots, stems and leaves of trees to cure dis-
eases like malaria. Enemas were used for dispensing con-
coctions if the illness was believed to be intestinal®. These
herbs, especially those from quack practitioners were harm-
ful and resulted in severe infections or even death. It was
because of fear of quackery that the British colonial govern-
ment refused to recognise traditional /native physician but
rather placed emphasis on scientific/western oriented medi-
cal approaches. During this era, the European government
brought in European medical practitioners to treat illnesses
like malaria and improve health conditions firstly among the
European population who were employed in the colonial
civil service and later by extension, the African population.
This is because more Europeans were dying because of the
so-called harsh environmental conditions®.

The government introduced this health system to han-
dle communicable diseases and other emerging infections of
colonial administrators, technicians, commercial entrepre-
neurs and professional workers®. It can be emphasized that
the introduction of scientific or modern medicine catered for
the Europeans in the first instance, whilst traditional medi-
cine was widely patronized by the indigenous population
who gradually embraced scientific medicine. Firstly, they
embraced it because of extension of medical service and
dispensaries beyond the coastal territories to the interior and
due to social and economic change.

In 1864, the Gold Coast colony witnessed the building
of the first hospital in cape coast then the capital and subse-
quent rural dispensaries were built in several localities®.

O Ibidem, P. 159-161.

2! Sheingold Helen, Brenda Halm A. Joyce “The history of healthcare Quality: The First 100 Years 1860-19607, International Journal of

Africa Nursing Sciences, 1.9, 2014, P. 19-22 [in English].

22 Addae Stephen “Evolution of Modern Medicine in a Developing Country: Ghana 1880-1960”, Durham Academic Press, 42.3, 1996,

P. 19-25 [in English].
2 Ibidem.
2 Ibidem.

B De Syon, Guillaume “Medical Awareness”, Science and Technology in Modern European Life”, Greenwood Press, 2008, P. 163—167

[in English].

%6 Sheingold Helen Brenda, Halm A. Joyce. “The history of healthcare Quality: The First 100 Years 1860-1960”, Op. cit., P.19-22.

De Syon, Guillaume. “Medical Awareness”, Op., cit., P. 159—164.

% Sheingold Helen Brenda, Halm A. Joyce. “The history of healthcare Quality: The First 100 Years 1860-1960.” International, Op. cit.,

P. 18—24 [in English].
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2 Ibidem.

33 Berry LaVerle Bennette, ed. “Ghana: A country study”, US Government Printing Office, 550.153, 1995, P.643—644 [in English].

34 Adu-Gyamfi Samuel, Donkoh, J] Wilhelmina “A Historical Review of Diseases and Disease Prevention in Gold Coast: A Focus on As-
ante (1900-1957)”, Historical Research Letter, 2225-0964, 2013, P. 15-21 [in English].

35 Addae Stephen “Evolution of Modern Medicine in a Developing Country: Ghana 1880-1960”, Durham Academic Press, 42.3, 1996,

P. 10—17 [in English].

3 Twumasi A. Patrick “Modern Health System”, Accessed on 30.01.2018, URL: www.ghanaculture.gov.gh [in English].
37 Senah Kojo “In Sickness and In Health: Globalization and Healthcare Delivery in Ghana”, Institute of Afiican Studies Research Review,
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Accra also witnessed the first colonial hospital in
1830%. The strategic positioning of Cape Coast and Accra
as political stations for the Europeans made their hospitals
one of the best in the country®. The government continued
to set up health centres in some parts of the colony to attend
to sick patients. The army medical service also provided
health facilities in some areas like Keta and Elmina®. Sig-
nificantly, the first half of the 20" century witnessed the
establishment of health centres and dispensaries, which han-
dled diseases and epidemics. In their article “A Historical
Review of Diseases and Disease Prevention in Gold Coast,
A Focus on Asante (1900-1957)” Adu-Gyamfi and Donkoh
(2013), hinted that there were a number of cases reported to
the various health centres in Kumasi and its environs during
epidemics between 1933 to 1935*". The colonial government
banned traditional healing because its remedies were pre-
sumed to be quack*. Dr Sam also argues that the British
government decided to ban any form of local development
in Ghana®. These include the production and selling of
guns, and local alcohol among others. This affected Tradi-
tional Medicine practice*. He hinted that the British govern-
ment did not understand the local culture, thus it stifled local
or indigenous initiatives®.

In response to this, series of changes were to be made
to improve the efficacy of traditional medicine and to give it
the requisite recognition. A noticeable personality, Aaba,
who tabled the setting up of a school which would have
focused on the in-depth knowledge in herbalism and teach
subjects like African dietetics, material medicine, diagnosis,
modern hygiene and sanitation*’. Aaba was a photographer
who pioneered traditional medicine teaching in Ghana"’. He
got support from J.B. Danquah, Nana Sir Ofori-Atta and
C.L. Christian to champion the course of African ‘science’*.
He set up an association called the Society of African Herb-
alists at Sekondi on 12th December, 1931 with the aim to
improve the standard of local medical practices ‘Medical
Herbalism’ among its members without any hindrances®.

Aside the use of words like ‘quack’ the colonial government
used words like “charlatanry”, “fraud” and “superstition” to
describe indigenous medical practices that had “spiritual”
religious connotations within the African community. Ac-
cording to Adu-Gyamfi (2018), it is believed among indige-
nous medical practitioners that they seek spiritual guidance
before they try to cure some illness™. This is because some
illnesses are caused by spiritual forces®'. This indicates that
these practitioners obtain their knowledge from the spiritual
realm.

Adu-Gyamfi (2018) highlights that, through incanta-
tions, spells, exorcism and the invocation of deities; healers
administer healing to the sick®>. The Society of African
Herbalists was required to report every disease to the colo-
nial government doctors®’. The mistrust by the colonial gov-
ernment towards the efficacy of the indigenous medical
practices gave rise to modern scientific medicine and its
popularity among the natives. Aaba’s proposition to im-
prove the scientific knowledge in herbal medicine by advo-
cating a school that will impact the knowledge of herbal
medicine practices with subjects like African Herbal mas-
sage, Astro Herbalism and organic chemistry did not receive
the necessary impetus from the British colonial administra-
tion™,

Traditional medicine is not only practiced by herbalists
and priests alone but it includes traditional bone setters who
play a vital role in the treatment of serious cases with re-
gards to the bone. According to Adu-Gyamfi (2018), tradi-
tional bone setters specialise in the treatment of broken
bones with the aid of herbs and animal parts®. He asserts
that these practitioners of such early traditional medical
practice have the mastery in the art of manipulating the bone
with herbs and it is mostly done by Muslims®®. In terms of
child birth, traditional birth attendants were the specialists
involved. They attend to pregnant women during labour and
help with the delivery of new born babies. They have the
necessary skills and knowledge to use herbs and also sup-
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port during challenges in times of delivery”’. The two spe-
cializations above are known to have full knowledge of the
use of the required herbs in treating their patients or clients.

However, with the introduction of scientific medicine,
the colonial government took charge of the provision of
drugs and equipment and initially imported health labour
from abroad. They made a conscious effort to promote sci-
entific medicine in the colony®®. Though the colonial gov-
ernment was importing equipment and drugs from abroad
and missionaries were extending modern health services in
the rural areas®’, malaria continued to remain as the disease
with the highest mortality ratio especially among children.
New drugs were sought and brought into the country under
the auspices of the colonial government and such drugs that
were shipped into the country to cure malaria were the qui-
nine and later mepacrine. Quinine was one of the initial
drugs proposed by the government to help treat malaria and
the government made efforts to inform the indigenes about
the efficacy of this new drug®. The medicine was pink in
colour with tubes and available in every hospital and clinics
and also sold at postal agencies and offices®’. The indigenes
were largely unlettered; therefore, the colonial administra-
tion schooled them concerning the use of the drug via inter-
preters®.

The colonial government ordered a quinine distribution
scheme throughout the Gold Coast colony and as Dr Duff
hinted, the medicine was to be distributed to post offices by
a general postmaster from Tarkoradi®. Mepacrine was also
another drug which was purchased by the government to
replace the short supply of Quinine®. Quinine was the sole
drug for the cure of malaria in the Gold Coast but faced with
a shortage of supply in the colony, the colonial government
opted for the mepacrine drug as a replacement for the qui-
nine to cure patients suffering from malaria®.

Apart from malaria, small pox, cerebrospinal meningi-
tis and trypanosomiasis were some major illnesses that were
treated in the colony. Vaccinations were also carried out
throughout the colony to help prevent some diseases. In the
case of patients with trypanosomiasis, they were urged to
visit hospitals. The government through their chiefs urged
trypanosomiasis patients to report to the hospital to com-
plete the treatment procedure®. Patients were quarantined in
order to receive treatment. This is to enable a careful study
and treatment of the illness and also to prevent it from
spreading.

In the field of education, faculties were trained in the

field of science to be able to work in health institutions. This
increased the number of skilled persons within the health
sector of the economy. They were tooled with the necessary
skills sects and knowledge to invent, create and administer
health to the general public. The study of science was also
added to the education system based on the English system
by the government to lure the interest of students into hospi-
tal work®”. Education was always a pre-requisite for indi-
viduals to qualify as doctors who could work in hospitals.
Initially, most registered practitioners were non-
Ghanaians®. Prior to independence, scholarships were
awarded to ten deserving students for medical training for a
year and not until 1945, there were no top nursing training
schools at the Gold Coast®.

In addition, the Guggisberg era witnessed some mas-
sive developments in the country and the health sector was
greatly affected. It shaped the health sector prior to inde-
pendence before further expansions were made to the health
sector after independence. For example, The Korle Bu
teaching hospital was built with the support of governor
Guggisberg to treat sick people and to teach and train health
expects. It evolved from only 192-bed capacity throughout
the years to become Ghana’s referral health centre. Plans
like a built-in plan for constructing facilities for the training
of nurses and doctors were also in perspective’.

Health reforms in post colonial Ghana. The provi-
sion of healthcare at the Gold Coast went through some
changes during the leadership of Ghana’s first president, up
until the time he was overthrown through a coup. An imme-
diate post-independence reform was the issue of health care
equity by expanding the availability of hospitals and health
centres in the country’'. This notwithstanding, more hospi-
tals were needed in other areas since the colonial govern-
ment only built hospitals in some selected urban areas in the
colony. The narratives concerning Europeans contribution
to Ghana’s healthcare has not always been positive. Some
sources argue that, Europeans left the health sector of Ghana
in a bad shape. However, the first Ghanaian president,
Kwame Nkrumah and his government made some reforms
to correct this legacy by providing infrastructure and a
medical school’”. Akosa has argued that the Europeans left
Ghana few medical Units to contend with and that the new
Ghanaian government made efforts to train Ghanaians and
employ them but subsequent governments mostly the mili-
tary regimes failed to uphold or continue this agenda’.

Under Nkrumah’s government, there was an increase
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in health personnel in independent Ghana. Trained health-
care workers like medical assistant, technical officers and
field technicians for Disease Control and surveillance
emerged. In 1964, Nkrumah stated in his seven-year plan for
National Reconstruction and Development, concerning
health policies that there is a large increase in the recruit-
ment and training of all cadres of modern personnel. In 1961
to 1962 two hundred and sixty-five new nurses and mid-
wives emerged out of nursing training schools’*.

However, there were increase in both infrastructure
and qualified human personnel in the country. The number
of hospitals increased in the country likewise the number of
doctors and nurses improved. This improvement caused an
overflow in the outpatient departments in both Korle-Bu and
the Kumasi hospitals alone. A total of 31 million pounds
was allocated in the establishment of hospitals facilities and
the raining of personnel in both rural and urban centres”.
Rural areas were to have an initial number of 47 hospitals.
Financial allocation was budgeted towards this upgrade of
health centres and facilities’®. Health centres were to be up-
graded with station units, like maternity clinic, health posts,
dressing stations and other station units. It is clear thus far,
that the post-independence period required the expansion of
medical infrastructure and the training of medical personnel
to meet the burgeoning health needs of independent Ghana.
This would also require the injection of capital and provi-
sion of the necessary basic and required tools to facilitate
the level of efficiency and results the government intended
to achieve.

The governance of Nkrumah proposed a working hos-
pital service with the needed posts of specialization in health
practices. Not only the old hospitals were modernized but
also there was the expansion of hospital facilities and the
necessary equipment and gadgets to help efficient healthcare
in the country. Post-independent hospitals had kitchens,
laundries, and X-ray as well as theatre facilities as part of a
growing medical field. Corroborating this discourse, Yeboah
-Awudzi has hinted that post-independence Ghana has wit-
nessed the introduction of medical equipment like X-ray
machines, ultrasound machines, and laboratory equipment
as well as computed tomography (CT)-scans; that is a more
advanced test of x-ray measurements taken from different
angles’”’. In affirmation of Akosa’s position, Yeboah
Awudzi argues that the health sector of Ghana after inde-
pendence improved at a steady pace by the government of
Ghana’®. Respondents from the Suntreso Government hospi-

tal and the Manhyia District hospital also agreed with Ye-
boah-Awudzi concerning the fact that x-ray machines, CT-
scans and simple laboratory equipment were part of the ear-
lier equipment used. Moreover, other equipments like suc-
tion machine or aspirators, Magnetic resonance imaging
(MRI) scanners and oxygen followed suit”’.

However, according to Mrs Acheampong, the X-ray
machine was one of the earliest equipment used in hospitals
together with some basic laboratory equipment but the CT-
scan equipment was added quite later on in the early 2000*.
She argued that, most scans were taken by the X-ray ma-
chine prior to the 21% century and other equipment were
added which include the Electrocardiography (ECG) ma-
chine which is used to record the process of the heart over a
period of time. the MRI scanners have also aided in the area
of producing detailed images of the inside of the body®'.
Another critical area in Ghana’s quest to provide healthcare
would include ambulance service. The ambulance service is
one important sector in healthcare delivery, however accord-
ing to Asante, there has been slow and little improvement in
the Ghana Ambulance Service®>. No equipment are avail-
able to facilitate improvement in healthcare and that the
only method used to administer first aid is the scoop and run
method due to lack of both equipment and health person-
nel®. We infer that ambulatory care in the proper definition
of the word and practice is entirely missing in medical pro-
vision or service for the Ghanaian population even in con-
temporary times.

Some regional capitals like Tamale, Koforidua, Ho and
Sunyani witnessed the establishment of these regional hos-
pitals together with district hospitals and polyclinics. A total
of 12, 000 pounds was allocated in the building and modern-
izing these hospitals including Korle-Bu and a grand total of
20, 880 was spent with training establishment, with other
facilities and a medical school®. Aside the establishment of
hospitals, training centres, medical schools, was the need for
specialized units or hospitals among others. These special
hospitals and health services including the expansion of the
number of mental hospitals with unite to enable speed up
patient treatments and also dental health services with the
necessary resources were very pivotal within the period un-
der review.

The years 1990-2015 witnessed a lot of reforms in the
health sector. Several strategies were adopted by the govern-
ments of Ghana to improve the technological capabilities
especially in terms of equipment and human resource spe-
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cialization: A vital reason for this was the frequent coupe
d’état and changes of government and economic decline
which mitigated against resources assigned to health care
which resulted in the institution of the user fee in 1985%.
The Ministry of Health (MOH) was solely playing the role
of providing services together with other institutions like
mines, police and the military®®. There was a growing chal-
lenge until the government of Ghana developed a policy that
will see structured changes in several sectors of the econ-
omy of Ghana the country including the health sector. The
vision 2020 developed in 1996 aimed at maximizing the
healthy and productive lives of Ghanaians and to promote
science and improved technologies as tools for growth and
development®’. This agenda also aims at seeing the develop-
ment in the health sector until the year 2020. Other policies
include the medium- term Health Strategy (MTHS) devel-
oped by the MOH; a five year programme which will serve
as a guideline for development in health from 1991 to 2001
which aimed at improved quality of facilities, efficiency and
increase in the resources provided for and geared toward the
development of the health sector®®.

In addition, Ghana’s science and technology policy in
the year 2000 saw the country in a sense, leapfrogging from
the challenges of the early years of independence and those
of the 1980s. This era of governance in Ghana witnessed
development of policies for the next two decades in the
country’s healthcare. A decentralization system occurred
with the passage of Act 525 in 1996, which gave birth, to
the Ghana Health service and subsequent boards that served
as good signs to enable developmental innovations in the
health sector. This also encouraged both the traditional and
private sector, especially NGOs to partake in specific health
services. Again, the government of Ghana in 2010 launched
an E-health strategy to improve healthcare delivery in the
country through some pilot projects, collection of data, edu-
cation initiatives and telemedicine®. It is a strategy at im-
proving access to healthcare information through advanced
information communication technology. E-health is simply
gaining access to healthcare information through improved
information and communication technology with the help of
the internet and related technologies®. The use of mobile
phones and the internet is the major proponent for this strat-
egy to get access to medical data. Such projects, according
to Afarikumah (2016), includes the SENE PDA Project,
which aimed at getting access to medical reports in the low-
est serviced areas. Medical Technology for Community

health in Ghana, Millennium Villages and Mobile Telemedi-
cine, Mobile Teledermatolgy among educative projects like
the Vodafone Healthline project have also aimed at creating
medical awareness for the people’.

In terms of medical infrastructure, technology and spe-
cialization, Saleh (2013) argues that there are a number of
health centres such as teaching hospitals in both Kumasi and
Accra. However, there are regional hospitals situated in all
regional capitals, district hospitals, clinics and Community-
Based Health Planning Services (CHPS) which is a commu-
nity-based health initiative to reach rural and remote areas’>.
Aside public owned hospitals; there are private owned hos-
pitals and health facilities, which are owned by the Christian
Health Association of Ghana (CHAG). They are equipped
with beds but several facilities are not present in some areas.
Facilities like laboratories, pharmacies and operating thea-
tres, which are only present in only regional and teaching
hospitals, vary across regions”. By 2010, operating theatres
for obstetrics could not be seen in several hospitals™. In
addition, beds form part of the major infrastructure together
with up to date medical equipment; the number of the for-
mer vary from health centres and hospitals in the rural and
urban areas.

It has also been reported that 3000 beds were added to
the Ghanaian health sector between the years 2002 — 2009 to
add up to the existing ones to a total of 19,687 hospital beds
across the country within the period””. The number of hospi-
tal beds did not match to the population growth from 1990
with hospital bed ratio at the national level dwindling from
1.46 to 0.81 in 2009°°. Medical equipment on the other hand
is of very poor quality with few or no improved gadgets and
machines to enhance healthcare delivery. It is reported that
by 2010, 95% of health facilities had access a baby weigh-
ing scales but few had access to a filled oxygen cylinder,
which is less than 40 per cent’’. By 2010, primary health
care facilities had low number of oxygen and maternity care
equipment package and it got worse by the same year with
Upper East and the Northern regions having the worst rate
of equipment management’®. Equipment and other facilities
are generally modern in the university hospitals but are ab-
sent in rural areas”. There are relatively few ventilators
except in operating rooms and in the thoracic surgery ICU at
the teaching hospital in Accra with smaller unit at large
teaching and military hospitals'®. Cardiopulmonary resusci-
tation; a lifesaving technique administered to a person
whose heartbeat and breathing has ceased is rarely used
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outside urban centres and also patients in coma from severe
head injuries together with those with respiratory diseases
are not intubated'”'. Cardiogram and medical autoclaves are
difficult to be accessed and only the two teaching hospitals
have haemodialysis units'%%.

According to Mrs Acheampong, only tertiary hospitals,
which are the teaching hospitals, have advanced and up to
date equipment to treat patients and serve the purposes of
research'™. These hospitals are located in only three re-
gional capitals, which are the Komfo Anokye Teaching hos-
pital in Kumasi- Ashanti Region, Korle-Bu Teaching Hospi-
tal in Accra the capital of the Greater Accra Region and the
Tamale Teaching Hospital in the Northern region. Urban
areas have a fair share of equipped hospitals than rural areas
and mostly public hospitals in these urban areas are over-
crowded. Ghana has an average standard in terms of having
highly improved medical facilities'™. An internet survey
asserts that the private sector which number up to 1294 hos-
pitals have a better quality of both medical facilities and
treatrﬂgnt than public hospitals which has a total number of
1818"™.

Concerning Traditional Medicine. Traditional medi-
cine after the independence of Ghana has been given a face
lift. Adu-Gyamfi (2018) argues that the interactions between
Nkrumah and the Akonedi shrine of Larteh led to the estab-
lishment of the Ghana Physic and Traditional Healing Asso-
ciation'”. The association was set up to enable the effi-
ciency of traditional medicine'”’. He further highlighted the
improvements traditional medicine has gone through and
has been a vital force in healthcare delivery rivalling ortho-
dox medical practices'®. Dr Sam also acknowledges the fact
that Nkrumah made giant steps to revive Traditional Medi-
cine but he added that Nkrumah also developed indigenous
industries'”. Policies have been put in place to enable tradi-
tional medical practice to work alongside biomedical or
orthodox medicine. As suggested by Dapaa, the government
of Ghana has implemented a policy to integrate traditional
medicine into the mainstream medical system of Ghana''®.
This will help traditional medicine gain recognition in the
health sector of Ghana. The establishment of the Centre for
Scientific Research into Plants Medicine (CSRPM) in 1974

at Mampong Akuapem in the Eastern Region helped with
the technological advancement of herbal medicine'''. Dr
Oku Ampofo started it after attaining some level of knowl-
edge at the Liverpool School of Tropical Medicine''. Ac-
cording to Dr Sam, Dr Oku Ampofo was denied privilege to
practice his expertise in any hospital because he is an Afri-
can'. Dr Gbedema noted that the Centre for Scientific re-
search into Plant Medicine (CSRPM) now called Centre for
Plant Medicine Research was a government initiative to
develop Traditional Medicine in the Ghanaian healthcare
system''®. The centre is comprised of two sections; a clinic
and research centre'”. The establishment of the CSRPM
earmarked serious plans to improve Traditional Medicine in
Ghana. It is important to state that some of these gains were

made during the military regime of Col. LK. Acheam-
116

pong .

Adu-Gyamfi (2018) highlights that the institution is
divided into nine departments, which are phytochemistry,
pharmacology, toxicology, microbiology, plant develop-
ment, outpatient clinic, clinical laboratory and drug produc-
tion''”. The facility was housed with only one brick room
where herbs and other pharmacopeia were boiled in huge
pots with a big ladder''"®. The government of Ghana is mak-
ing efforts to improve the state of traditional medicine in
Ghana to enable healthcare delivery to ease it off the abso-
lute dependence on orthodox medicine. Other institutions
like the Nogouchi Memorial Institute and research centres
like the Ghana Federation of Traditional Medical Practitio-
ners are also making efforts to improve the efficiency of
traditional medicine''’. Mrs Acheampong agrees with this
and gives credence to the fact that traditional medicine de-
partment/units have been incorporated into some biomedical
hospitals; these include Tafo hospital and Kumasi South
hospitals found in the Ashanti region of Ghana'>.

Tertiary institutions including the faculty of pharmacy
of the Kwame Nkrumah University of science and Technol-
ogy and the faculty of science of the University of Ghana
have produced graduates in herbal medicine'?'. The Herbal
Medicine Department in Kwame Nkrumah University of
Science and Technology (KNUST) was established in 2001
to facilitate the training of human resource, that is, both stu-
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dents and traditional medicine practitioners, to enable them
to improve the administering of herbal medicine and patron-
age of same in Ghana'?2. The first batch of students gradu-
ated in 2005'*. This shows that there has been a conscious
effort to improve traditional medicine through science and
technology since students are equipped with scientific
knowledge to research into traditional medicine. They have
used their expertise to improve the health sector. Interna-
tional organizations like UNAID and UNICEF were recog-
nized as being deeply involved in the advancement of the
Ghana health sector. Traditional Medicine also benefited
support from UNESCO in terms of the supply of equipment
and DANAFCO Ghana; a Danish surgical company'**.

The Ghana health sector has gone through some tre-
mendous changes through science and technology since
independence. Although this has come about at a slow pace,
the government of Ghana is trying to use science and tech-
nology as a tool to improve the standard of healthcare deliv-
ery in the country.

Conclusion. The study concludes that the standard of
healthcare in Ghana is quite advanced though it is lagging
behind when compared to first world or developed countries
in terms of scientific and technological innovations. It is
evident that significant improvements have been made in
Ghana’s health sector especially in resourcing medical per-
sonnel and to an extent the provision of some level of infra-
structure. Tertiary institutions have made significant contri-
butions by producing specialized human resource to en-
hance healthcare delivery in Ghana. In addition, NGOs and
other International organizations have been seen as partners
in the development of the healthcare sector through science
and technological initiatives, funding and donation of equip-
ment among others.

On the other hand, traditional medicine has been re-
focused severally on “scientific” research in the healthcare
system of Ghana despite the strategies implemented by the
colonial government to suppress it in the first instance. Gov-
ernment policies, stakeholders and efforts of individuals
have contributed immensely to the fusion of scientific
knowledge and traditional medicine especially herbal medi-
cine. Researchers have been trained to deal with the herbal
medicine question in particular those that are devoid of Spir-
itism or superstition. These experts among others have
adopted scientific procedures to produce and enhance the
efficacy of drugs. At least, in contemporary times, these
efforts among other things aimed at improving healthcare
delivery in Ghana. It is therefore envisaged that the people
of Ghana and policy makers in particular would shun what
is mundane and embrace a more progressive and results
oriented medical provision for the people of Ghana.

Camyeas Any I'yami, Epnecr ®ouneii Okine, Piuapx Osa-
pe. Hayka i TexHosorisi ik ¢akTopH, 110 COPUSIIOTH PO3BUTKY
oxoponu 310poB's B ['aHi: muny.1e i chorogenns. Ha ocHOBI sikicHO-
'O Ta KUIbKICHOTO JIOCIIPKEHHsT aBTOPH 3MOTJIM 310paTH iH(pOpMALiio 3
MEPBUHHUX 1 BTOPUHHUX JDKeper, o0 BUALIUTH JesIKi iCTOTHI acTiek-
TH TOTO, L0 TOSICHIOE TPOrPeC, NOCATHYTHH y cepi 0XOpoHH 310po-
B'st B ['aHi Ta NPOCIIiKYBaTH iCTOPit0 PO3BUTKY MEIMYHOI ramy3i. Me-
TA CTATTI - BUBYMTH BIUIUB HAYKH 1 HOBHX TEXHOJIOTIN Ha SIKICHI 3MiHU
B CHCTEMi CHCTEMH OXOPOHHM 3/I0pOB'S ['aHW, a TakoX PO3IILTHYTH
mpolec 3MiHM B icTopuuHOMy Kimoui. [lkepesibHa 6aza po0oTH -
JOKyMEHTH, IO PerIAMEHTYIOTh [isNIbHICTh OXOPOHH 370poB's I'aHu,
MbKHapoHi prepena. MeTogos10riuni mixxoamn: icTopuyHUiA mopis-

HSUIbHUW aHai3, CTaTHUCTUYHUI 1 omucoBui Meroau. Pesynbrarwm,
MpeJICTaBIeHI B LBOMY OCITITHHIBKOMY JOKYMEHTi, BKa3ylOThb Ha
JIOKYMEHTaJIbHy 0a3y 1010 OXOPOHH 3JI0pOB’Sl B KpaiHax, IO PO3BHU-
BAIOTBCS, @ TAKOXK HA TPAAMIIAHI 1 aJIbTEPHATHBHI ITiIXO/IH, JTOCSTHEH-
Hi B cepi Olomenuuumny B ['ani. BUCHOBKH. 3aBIsKu TOCTYIIOBUM i,
B J€sKill Mipi, mparMaTUaHUM (HOPMYIIIOBaHb 1 peanizalii HOBOI Ioi-
THKH B F'aly31 OXOPOHH 37I0POB'SL. ¥ CTaTTi TAKOX HAETHCS PO MPUXH-
JIBHICTP (haxiBIIiB-MPAKTHKIB, JOCIIAHHMKIB 1 MOJITHKIB 0 3a0€3IeueH-
HA | NPUHAHATTS JCIKUX BIMOBIIHUX 3000B'I3aHb HA IUISXY ITiIBH-
LIEHHS SKOCTI 0X0opoHH 310poB's B ['aHi. Ilependayaernes, mo 1aHa
CTaTTs CIIOHyKaTUME IpoMajsdH ['aHM 1 HOMTHKIB, 30KpeMa, MPOIOB-
JKyBaTH 3aiiMaTHUCS HAYKOBHMH JIOCHIJUKCHHAMH 1 yHUKAaTH abCOMIOT-
HOI KOHCEpBATUBHOCTI B IUTaHHI OXOPOHU 3/10POB’S.

KrouoBi ciioBa: Hayka, TEXHOJIOTISI, HAPOIAHA MEMIIMHA, TIPa-
BOCJIaBHA ME/IMIIMHA, OXOPOHA 3/10pOB'st [aHu.

Camyenv Ay Tyamepi € cmapuium suxnadavem 6 Yuieepcumemi
Hayru i mexnonoziti im. Keame Hxpyma (KNUST). Hozo docnidoicenns
CNPAMOBAHI HA PO3GUMOK OXOPOHU 300pP08, NOMMUKU OXOPOHU
300p086%, HABKOMUWIHBLO2O Cepedosuwjd ma CaHimapii, Hayku ma
MeXHIKY, Mpaouyiinoi ma iHmespamueHoi Meouyuny, a marKodic
2POMAOCHLKOT OYMKU Ui COYIATbHO-NOMIMUYHO20 PO36UMKY Adpuru ma
Tanu soxpema. Hozo nomounuii npoexm: “Medcecmpu ma nempaou-
YiliHi MemoOouKu mepanii: HAcRioku Osl MIJCKYIbIMYPHOI OXOPOHU
300pos’”. Aemop mae nonad 60 nyobrikayiii 3a c80€10 CheYiaNbHICIIO
Ma 8 CYMIICHUX 2aTTY3AX 3HAHD.
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12 Interview with Dr Stephen Y. Gbedema at the Department of Herbal Medicine (KNUST), 18™ May 2018.
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