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ABSTRACT 

Background: Universally. tile policy for maJaria case management has changl."4i from a 

s),stem of widcspn:ad presumptive treatment based on clinical diagnosis of fever to targe~d 
ueatmcnl following a positive para..~itological diagnosis. This is known L'5 the Tes1. Treat 

and Track (31) policy. The (jhana National Malaria Control Program in accordance. with 
WHO has ilUlituted the 3T policy which recommends that all suspected cases of malaria are 
put on quality assured antimalarials (ACTs) only after diagnosis has been confirmed by 
means of an RDT and or microscopy. Ghana has however not reached the level proposed 

for the elimination of malaria. Compliance with the 3T policy is also low as most facilities 

arcsecminglynolcomplying. 
Objtttive: To evaluate health care providers' compliance with the MaJaria Test. Treat and 

Track policy. 
Mdhod: A descriptive cross-sectional design involving both quantitative and qualitative 

methods was used in this study. The study was conducted in tWO health facilities, the Greater 

Accra Regional Hospital, and the La General Hospital. The quantitative approach involved 

a rClrospcclive review of the records of suspected malaria cases in the electron icdatabase 

ofbolhflCilitiesintheftntquartcrof2019,~qualit.ativeapproachinvolvedin-depth 

interviews wilh key health workers. Compliance with the policy was tht dependent vanable 

while independent variables included paticnls and health worker characteristics. The 

quantitative data were entered into Microsoft Excel and imponed into Stllte version. I S for 

i18ti5lic.1 Inalysis. The qualitative interviews were audio·CC'Corded, transcribed and 
analyzed manually using the thematic analysis, 

Rnult,: A total of 876 l'tCords were extracted from me OPO database of the selected 

facilities Fever was a common symptom reported by the patients. A laboratory tcst was 

1'UI000tcd for the majority of patients (GARH412(80.2%), La General-) 16(83.1%)). The 

tat results showed that 216 (29.7%) were positive. 252 (34,6%) \\ere negative and 260 
(35.,. .... ) Icst results were not documented. The compliance rale at the GARH was 54.5% 

and lhatoflAGencral Hospital was 63.60/ •. Less than half, 270/604 (44.7%) of patients who 

v .. ere put on ACTs were given follow up appointments. A total of lJ health personnel were 

Intervie ..... ed in the two facilities. The main challenges reponed were stock out of ACTs, 

ROTs. lack of trainine and. supervision. limited public awareness on the policy and the 
8Ctivities of private pharmaeists. 

('onc1usion : 1lle o~rall compliance with the 3T policy W8! just above average (58~'o). 
TMn: ..... as an outstanding performance with the treatmCnI of confirmed cases "ilb ACTs, 

however, a sizeable number of p8tienlS \\-crt treated against the guideline. More than half 

of 1M patients were not given follow up appoinunenu. These linding~ clearly indicate thlt 
full compliance with the policy is still a challense. More needs to be done to increase 
compliance levels in the health facilities in Gbana. 



CHAPTER ONE 

INTRODUCTION 

1,IBllckground 

Malaria is a deadly di~ that bas high morbidity and mortality rate$, mostly among 

children Wlderfive years (WHO, 2014). It is an ac:ute febrile and life-threatening illness 

Cluxd by a protozoon parasite of the Plasmodium family. Humans ,et infected when they 

are bitten by a plasmodiwn infccted female Anopheles mosquito. The main Anopheles 

species in Afriea are Anophtlts gambiae and Anopheles funeslus (Mouatcho & Dean 

Goldring, 2018; World Health Organization. 2018). Ghana has a prevalence rate of 52% 

and 48% for AnoPMIr!1 Ga",bi« and Anophelts Funes/ul respectively with varied monthly 

Entomological Inoculation Rate (EIR) between zero and 388 infective bites (Owusu·Agyei 

et aJ .. 2013). lbn'e are five spc:cies of parasites that infect humans these are Plasmodium 

!alciparum, Plasmodium vivax, Plasmodium malariat. Plasmodium o\-'Ole and Plasmodium 

know/~si. The predominant parasite species is Plosmodillmfalciparum, and it usuaJly causes 

the xvnest form of malaria. It has a high prevalence in Africa, Southern Asia, Central 

America, and South America and causes fever and chills (Mouatcho & Dean Goldring. 

20IJ). 

The World Health Organization (WHO) has identified malaria as a priority health issue in 

the world, the majority (92,",0) of the burden of the disease is in Sub-Saharan Africa (World 

HeaJthOrganization.2018). 

Globally, 219 million malaria cases were reported in 2017, thus 2million addilional cases 

&om !.be previous year (WHO,2018). 



About SO% of the world's population was at risk of contracting the disease in 2017 with 

transmission still occurring in 87 countries (WHO. 2018). Majority of the deaths were 

reoorded in Sub-saharan Africa, and most occurred in children under five. Malaria was also 

responsible for the admission of about 1800 patients and approximately 10 deaths per 

100,000 population (World Health Organisation. 2016). To effectively control malaria 

transmission. make evidence-based decisions and reduce the burden of the disease, ace urate 

and timely detec:tion of cases and prompt administration of Artemisinin based Combination 

Therapy (ACT) for treatment is crucial (Berzosa et al., 2018). 

The economic burden of malaria cannOI be overlooked. In 2013, global expenditure on malaria 

was US $ 2.7 billion representing approximately 530/. of the amount required to achieve alohal 

malaria control and elimination targets. This was from available international and domestic 

funds(World Heallh Organization. Glot.1 Malaria Programme, and World Health Organization 

2014). 

Malaria case management procedures have changed universally from the previous 

preswnptive treatment practice which was based on clinical diagnosis of fever to one in 

whichantimalaria treDtmentonly follows a positive parasitological test. In ace ordancewith 

this. the 3T initiative was launched to ensure that policy-makers and donors adopt this rnO$! 

current and proven recommendation of diagnostic testing, treatment. and surveillance:. and 

improving country-specific operational plans as we:1I as existing malaria control and 

elimirwion strategies (WHO. 2012). The 3T initiati\'e is expected to help scale up malaria 

diltOO'i~. treatment. and surveillance in endemic areas (WHO 2012). It was launched on 

the 2012 World malaria Day by WHO. By the policy. in aU malaria endemic countries. 

clinicians are to ensure that: 

i.Allsus~nc~~te'ited 



ii. E\'ery confirmed malaria cast is treated with ACTS, the recommended anli-malaria 

drug. 

iii. All maJwiacases are treated and tracked in a surveillance system. 

According to Agandaa et al, (2016). series ofrcsc:archl.'s have revealed that diagnostic 

facilitics w-ere not available in a large number of public primary health care facilities, and 

cH::n in cases where these facilities were available, there .... 'ercn·t ~nough skilled workers to 

cope with the high workloads. As a result. many malaria endemic countries in the past 

equated fever to malaria and treated presumptively 

1.2ProbiemStatemtni 

Malaria is a disease of high public healthconcem as it is ranJc.ed high with regards to cases 

and deaths. According to \VHO (2018), in the year 2017, African nations accounll'd for 

more than 00-;' of the worldv.ide malaria burden. Malaria is mostly the reason why 8 child 

in sub-Sahanul African ..... iII be absent from school (Macnab, Mukisa. Mutabazi. & Steed, 

2016). The disease is mdemic in all regions in Ghana (Awine, MaIm, Ban·Plange. & Silal, 

2017) and has been first on the list fo r the top twenty causes ofOPD anendance since 2002 

(Ghana Health Service, 20IS). In lhe last quarter of2017, 2.3 million suspected malaria 

cases, were recorded at OPDs, an incrcaseof 1.18"0 over the sarne period in 2016 (GHS, 

2017). According to Ghana Health Ser"ice.(20 18), malaria accounted for more than 34% of 

OPD attendance and in Accra, almost a third ofOPD attendance was due 10 malaria 

Regard1ess oftbe fact that in WHO African Region. 37 out of the 43 malaria countries wjth 

high malaria endemicity had embraced the 3T policy, the sum of ACTs procW"ed and 



distributed was almost twice the nwnber of diagnostic tests that were carried out. Ghana 

was mentioned as one of such countries. (UNICEF/WHO/World Bank.,2017). 

Prescribing ACTs for patients in whom the diagnosis of malaria has not been confirmed 

results in overtreatment of malaria and wastage of the drug which is relatively expensive 

(GalLayetaJ.,20IS).Patientsmayexperiencetheadversesideeffectsofdrugsunnecessarily 

and incur needless costs. Moreover. other febrile conditions will beundertreatedsi ncethe 

cause offever is perceived to be malaria (Mbuli, Waqo, O~;ti. Tweya, Kizito. Edwurd!o>. and 

Omon,H-Ogutu.2016). 

Unavailabiliry of RDT kits. shor1agc of medication and staff. and lack of trust by heaJth 

workers in RDT tell results may lead to noncompliance with the 3T policy. When suspected 

malaria cases have quaJit)' diagnostic testing and effective malaria treatment, malaria 

tranlmissionwill reduce andantima1arial drugs be used rationaJly and correctly (Kabaghe 

ctai .• 2016). 

The Greater Accra Region. as repor1ed in the first quar1er bulletin of GHS for the year 2017. 

was ranked Sth out of the lhentenregions with regards 10 malaria testing rate a tthehealth 

facilities. The testing Tate .... -as 82.9'/. which was below the national testing rate of 83.90/. 

(GHS, 2017). The region is the most densely populated in the country as such it must be 

rnsuml t..tw standards are atways met. 

As stated by Adebimpe. (20 19b) when the diagnosis and treatment of malaria is improved, 

not onl)' will treatment outcomes improve, ;t would also asmt in rationalizing health care 

costs by reducing the consumption of anti-malarial drugs. Compliance with this policy 



guidelines v.ill enhance accW"8k profiling of malari. burden and eliminate pteSSute on 

ACTs while looking for omer causes of fever in the tesl-negative cases. 

According to (Tesfay et aI., 201·41. in Sub-Saharan Africa. the rate at which clinicians 

ignored nepti,;e leS1 results and prescribed antimalaria medications is high. This is one of 

the inlernting areas that urgently need the attention and focus of researchers, This srudy 

\\ill,therefore, provide useful infonnationaboul how the test, treat and track policy i sbeina 

complied with by health workers in the Greater Accra Region, 

I.3CoDceptualFramewlIrk 

ProfCSllooalCel:egory 

AWlI'eIIess oflesl poll. 

" 

lTPollcyAdherenc:e 

1

r..IqMIMn ...... n/ 
." '"HIS""'ey 1-. ___ -.J 

Ficure 1.1 Coaceptual.'ramework 
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Narnfin" on Conrc:ptual Frame1\ork 

Several factors including Prescriber-rdal~ factors, health facility facton, and patient 

factors have been noted to have a direct influencc on health worker compliance with the 

Test. Treat anJ Track policy. A praeriber's professional atc,ory. yeari of Krvioe. 

awareness.. and level of training on the 3T Polky will directly affect now he or she complies 

Thttypeoffa.cility,as well as availability ofa functional laboratory where testscouldbc 

done equally. have i direct bearing on compliance with the policy. Even in lower·level 

health f..::ilities that lack fWlCuonallaboratories, the Availability of malaria Rapid Diagnostic 

Tnt (ROn Kiti influences compliance with the 3T policy. 

blemal flctOn such as lhe stattofhcalth insurance policies inthc country hnc a direcl 

influence on compliance with the policy. Patient-related factors that have been noted from 

lilcrature to have an influence on heallh worker compliance tOlhe 3Tpolicy, the it f8l;:tors 

incILaCkdemographiccharactcristics5UCbua~candsex.OtherpatienHclatedfactof5such 

astbeS)mptonu prc-sented byrne patient and hea1th insurance status have equally been 

noced to hive an influence on complianc(' with the policy. 

IAGcncralObjecth"e 

The aencraI objective of the study was to c\o.hw.te health care providers' compliance with 

thtMaJariaTest, Treat and Track policy 

1.5 SprciricObjectivcs 

1"he specific objecrives of the study were to : 

I. Determine lhe proportion of su:spectcd malaria CIKi who were tested. 

2 M~ the proportion ofpetienu with positive test results who ~ put on ACTs. 



3. EvaJuale the proponion ofpatienlS with negative test results who were put on ACTs. 

4 Ascertain the proponion of confirmed malaria cases on ACTs who are given follow 

upappoinunenls. 

S Identify the challCf1acs faced by health workers in complying with the policy. 

t.6Ju!tifiution 

The second objective of the Ghana N~CP is to provide a parasitological test to diagnose all 

suspected malaria cases and provide prompt and effective treabnent to all confinned cases 

b)'lheycar2020(GIlS, 2018) 

AdUcviftg the gkM* and national wgets for malaria control hinges to a large ex tent on the 

abiliry 10 diagnose. treat and moniloraJl cases ofmnlnria. As such. there is the need to 

conform 10 the standards set by the WHO and the NMCP. particularly on the 3T policy 

lmplemenwion. 

I hIS rncarch sought to IlSSCSS the eXlent to which Ihis policy is being complied w ithby 

health workers in the Oreater Accra Region . This was done by detenninina the proponion 

of suspected cascs that were: tested. the proportion of patients with positive test results who 

were put on ACTs. the proportion of patients with neplive tnt mullS who were put on 

ACTs, and the proportion ofpaticnts with positive test results who were put on ACTs and 

"'-ere given folLow Uf' appointmenh lnformation on the chaJlenges UIOCiated with 

compliance with IhI: policy were also explored. Findings from this study will auide policy 

Interventions with rc~ard to malaria case management. 



CHAPHRT\\>O 

LITERATt:RE REVIEW 

2.1 History of malaria 

Malaria was initially known as Roman fevl!( because it was prominent in the Roman 

Campagna region. The name malaria originated from the Medieval ltaHan "mala aria" 

meaning bad air. this is because the disease "as percci\"w to be caused by the bad air from 

swamps and mash land. Symptoms and characteristics of malaria have been documented in 

historical writings and ancient times, from 1570BC (Power, 2006). 

2.1Epldemiologyof~alliria 

MalariA is. dreadful febrile illness thaI comes about when Plasmodium parasites invade the 

body. Tbedlseasc is passed on from person to person through the bite ofa femaJe anopheJe s 

mosquito which is infected with the plasmodium parasite. These mosquitoes are known as 

malaria vectors. Malari. parnsitn can also be passed on from a woman who is gestating to 

her baby prior to or during deiivcry. Ocwionally, Plasmodium parasih:sarespre adlruough 

blood transfusion, litis is known as uansfusion- transmitted malaria (TIM). ITM has 

occllJ'T'fJd in a lot of countries Vt'Orldwide with Ghana inclusive (O'Brien e1 a1.. 201 S, Owusu· 

Ofori, Be1son, Parry, Stothard. &: Bates, 2013). According to Slates (2014). lran:;mission 

could Blso be through an organ transplant 

Malaria is deadly, hoWC\'er, it can be cured and its occumnce avcned. Estimates from the 

World malaria report issued in November 2018. showed that in the previous year thus 2017, 

219 million malaria cases 'WeTe reponed, up by 2million the number of n::portcd cases in 

2016 which was 217 million. Four hwdred and thirty-five thousand reponed deaths were 



due 10 malwia This number is bowever not very different from that of the previous year 

which was 445 000. 

Everybody is at ri5k of developing malaria. however, children under five, expectant mothers. 

P'o'Ople living with HIVtAIUS and travelers from areas where the disease is absent are at a 

~atn risk. Almoil 50'At of the 10lal population in the world was al risk of contrattina the 

diteaSe in 2017 with the transmission still occurring in 87 countries (World Health 

Orpnization.2018) 

Malaria accounts for 10% of child deaths in sub-Saharan Africa. killing a child every 2 

minutes and ~f<n making it the fourth cause of child mortality (WHO et al 2015). Of 

the toW nwnber of malaria cases recorded. African countries accounted for almost 920/. of 

theglobaJ burden of the disea.sc (World HeallhOrganizalion, 2018). II has been reported i n 

3o('\cral studin that in developing countries. malaria accounls fora sufficienlly I"ea teconomic 

burdcn. Nonvignonel al .. (20t6) reported in their study on Ihe Economic burden of rna laria 

on Minnses in Ghana that ~een 2012 and 2014, a total of 39IJ working days were lost 

duetolT\l.laria in 62 businesses involved in the study. The study funherrevealed thai within 

the same period. almost 0.5% of annual corporate returns were spent on Ireating employees 

\Aoithmalaria. 

In GhmI. Malaria is hyperendemic; everybody in Ihe country is at risk of being infected 

with the disease (Fenny, Hansen. Enemark. & Asanle • .2014) Accordins to the Global 

Malaria Program. Ghana is classiftcd to be in the control phase (Awine e1 aI .• 2017). It WU 

rq>Ont.-d in the current world malaria report that betwt'm the years 2016 and 2017, Ghana 



accounted for an estiflllted 4% of the total malaria cases in the world. (World Health 

Organization, 20IS). 

1.3 Overview or the 3T Polic), 

Se"era,1 efforts haV'C been made to aven miliaria transmission and reduce the global burden 

of maJana. Thil has ruuJtcd in the development of various tools and strategiC$ :iuch as the 

use of Ins.«ticidc Treated Neu (ITNs) and Season ... 1 ~1a1l1ria Chemoprophylaxis (SMel. 

Indoor Residual Spraying (IRS). intermittent Preventive Treatment for pregnant women 

(iPTp), ACTs and ROTs. All these have been useful and ha,'c he lped 10 reduce the burden 

oftbe disease over the: years. According to WHO (20IB), in the year 2010, 290.4 of people 

in Africa at risk of1he disease were protected by ITNs. however, this number increased to 

50% in 2017 

In accordance to this, the)T initiati\'c was launched by WHO in 2012 on World Malaria 

Day, to ensure that policy.offi3.kers and donors adopt this most current and proven 

recommcndacion of diagnostic testing. treatment, and surveillance. and improving country· 

spt:cific operational plam as well as existing malaria control and elimination strategies 

(WHO. 2012). Thil initiative is suspected to help scale up malaria diagnosis. treatment, and 

~illance in endemic areas (WHO. 2012). 

Faustet aI .• (20tS) in their study on Assessina Drivers of Full Adoption of Test and Treat 

poltcy for Malaria in Senegal indicated thai di~ic tcstine and treatment ""'Quid be 

poss.ibleonl),whcnp:»licit'san:i.mp&emeDtedcfficiently. 
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The policy (or managing malaria cases has therefore taken I new tum globally . According 

10 current WHO recomrne:ndauons, in malaria endemic areas, clinicians arc encouraged to 

refrain from Ihc prnumplive treaament practice in which fever was equated to malaria and 

bated as such. to • lesl, treat and trICk approach. Wilh Ibis approach, quality assured 

antimalarial medications are prescribed for patients only after the presence of malaria 

pam~lles has been confinl1l:d either by means of an RDT or microscopy. 

GioballY,5everal research projects have b«nconductedto assess thc degree to which health 

worker~ comply with the new policy by WHO, using different methods. For example, in 

201 t, Sarrassat. et al. conducted a study on malaria case management in children and found 

thal there were inconsistencies between whal was being practiced and what was slated in 

thcguidcline Another study by K\\artengetaJ., (20IS) invol~d teviewina patients' 

records, the study concluded thai there was low compliance with the guideline: for ACT 

usage. Kabaghe d al., (2016) reviewed published literature and r~led that in sub-Saharan 

Africa.. over treatment of malaria is still a big problem. In other studies. direct observation 

was used to assess health Vt'Orker compliance with the malaria case management protocol in 

Papua New Guinea. it was sfxm.'n dw even though compliance was highc:r. compared to 

oiMr cooomes. it was far from perfect (Pulford, Smith, Mueller, Sit:., & Hetzel. 2016). 

Health workers' compliance with the nev. policy has been recognized as a key component 

ia effective malaria case management. however, most studies have re\·ealed poor 

compliance of health workers with this ncw lreabnent guideline. 

An improvement in maJaria diagnosis and treatment will not only result in better treatment 

OUlCo~. but it would also assist in rationalizing health care costs by rNlICina the 

conswnption of anti-malariaJ drugs. (Adebimpc. 20 IS) 



~buh c[ at (2016) described how malaria treatment was previously based mostly on 

Pn:swnplions wtUclt resulted in overuse ofanti-maJarta mediciltions. inability to account for 

rnources and exacerbation ofeases especially in situations where the fever was associated 

with ocher infections. However. the iDtrOduc:lion of the 3T policy will ensure thai in 

counuin where malaria is endemic. all patients suspected of having malaria are tested and 

811 confumed cases aft trea«ed with quality-assured antimalarial medicetion.,. it must also 

beensurcd that an accurate and efticienl malaria surveiJlancesyslem is in placcto provide 

guidance for policy formulation and practice. In 2013. Ghana embraced the 3T policy. 

howeVer, according to the Ghana NMCP ~port (2014). a number of suspected cases wen: 

not confmned before the administration of antimalarial medications. 

In July 20 14,lhe third editton of malaria case rnanqement was developed to improve upon 

malaria CIS( managcm\.'nl and reduce the burden oflhe disease in the country as per WHO 

2.3.1 Test 

The first 'r in the 3T policy from WHO refers to Testing, This is a means of d\.'tectIRg the 

plasmodium pMaSites or their antigens in blood sampks. WHO advocates the adoption of 

this policy across all levels of the hcalthcare delivery system. meaning every palienl 

suspec1edofhavingmaJariamustundergoaparasil010licaltcst (which eanbe ciihcrby 

microscopy or RDT) with quality assured diqnOltic tool. before the commencement of 

treatment (WHO. 2014). Parasitological testing to confirm the presence of malaria parasites 

is critical not f« C.1.SC management only bllt also for measuring the burden of malaria 

ilCcura,el~ (World Health Organization. Global Malaria Programmr. 2012). 



Routinely ill area with cndenUc malaria. the prnmce of malaria parasites is confirmed 

using [\.\'0 main tcchDiqun, either ROTs or microscopy (Berzou. cIIl .• 2018). The laner is 

the gold standard for coruinning malaria d~osi5 and it involvn using a microtCOPC to 

directly \·isualiz.c the panlSitc (Acheampong, Appiah. Aoamponscm, BoamponJ. & 

Af(lah~.uh. 2011; U cl al .• 2013). In doina this. peripheral blood is taken by skilled 

personnel. smeared on a slide and observed under the microscope. Using microscopy to 

diapose malaria ho\\,CVCf has some disadvlUltages. it takcs time to get the results and 

rt'quircs the usc of both electricity and skillcd personnel. Taking blood samples can also be 

tedious (Mace. Arguin.lucc:hi. & Tan, 2019). 

ROTs art inumme chromatoaraphic tcsts thai diagnose malaria by identifying &Illisens thai 

arcpcoduced by the plasmodiwn parasites in the blood (MOualCho &. Dean Goldring. 2013). 

I nlike microscopy, ROTs produce tnt re!"ults rut and are cheap f.:om(lareJ 10 micro!'loCop) . 

ltalJodlxs not n=qUln= skillcd personnel 10 conduct a test, however rcgularly used RDTI 

only detect Plasmodtum /ulnparum, (Moualcho &. Dean Goldring. 2013). Boadu ct 

al .. (2016) stated in their study that using RDTs to diagnose malaria does not require much 

mfrasuucnae or technical (")(pcni~. in areas where microscopy is not available prt"Sumpli\c 

I~atrnentislhercforequcstionablc 

(um:ntiy. at the various levels of the heallhcare dclivery system, excellenl and economical 

ROTs are accessible and have made it poniblc 10 improve and expand diapostic Imint( 

significantly. M~ testinB rate has., therefore. increucd an all malana-cndemic regions 

",uldv.;Qe. The Udroduction of RDTs has led to an increase in the number of patients who 
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are ICsted for malaria "ith a similar proportion among bach adults and dUklren (Bruxvoort 

.. aI.,2017). 

In a SlUdy 00 the quality of uncompliealed malaria case manqement in Ghana. Fenny et 

aI., (2014) concluded that, .... ith rnpect to testing to confirm malaria diagnosis before 

treatment, there was low adherence. On thc average 16% of pacients who were diagnosed 

.... ith uncomplicated malaria had a parasitological tea done 

Adebimpe (2018) stated in his study that the use of microscopy is very limited in most 

hospitals in sub-Saharan Africa with poor electricity supply and poorly trained malaria 

microscopists worsening the situation. Rapid diagnostic tests (ROTs) for malaria are the 

5UIU:csted methods through which the confumation of malaria diagnosis tan be easily 

achieved. Theaccw-aty,reliability,andoutcomeoftreatmentbasedonresu!tsofapprovcd 

ROT kits wiU, therefore, move countries in sub--Saharan Africa beyond the generat belief 

that fcvcris malaria until proven otherwise 

1.3.1Trut 

II is expected thai. e ... ery confirmed case of malaria is treated with quality·assured 

antimalarial medications, this is the second tenet of the IT policy. Malaria is a disease Iilat 

can be cW"ed and preventoo as weU. 

Prompt ~iniSlration ofhieh~uality antimalarial medications to patients leads to a ~pecdy 

reco\cr)' and prevention of complications whkh might resuh in death. Currently, ACTs are 

the best antimalarial medications available and are recommended by WHO as the first line 

oh'ClltmeDt globally for malaria resulting from Plasmodium fakiparum infCfi:1ion,(Mamab 
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C( aI .• 2016). Three ACT prodUl:lS that have been recommended in the national treatment 

pidelinefortreatingwtcomplicatedmalariainGhanaare: 

• ArtesW18te-Amodiaquine (AS~AQ) 

• Dihydroanemhinin.Piperaquinc tDHAP) (National MaJaria Connol Prop-amme. 

2014) 

Second~line medications are those that are UICd for 1reatina; treatment failures. thus when 

first~linc medication, have been used and art not effective (World Health Organization. 

Global Malaria Programme. 2012). 

With the availability of effective. high·quality antimalarial medications in endemic 

countrics. it his been found that millions of people still lack ready access to appropria te 

uatmcnl. In order to pI'C\'cnt progression of the disease to its severest form which comes 

with a lot of complications it is of UlmOSt importancc that after the disell.'C: io; confirmed. 

appropriate treatment follows. It has been established that for malaria treatment. routine 

monitoring of medicine combinations to detennine their ther.&peutic efficacy is very 

important before such drugs are used. Administration of rectal Artesunate is recommended 

for children with severe malaria before transferring to an appropriate health facility for 

further management (World Health Orpnization. Global Malaria Programme, 2012). In all 

geographical 5enint:S. Injection Anesunate is the preferred choice of treatment for both 

children and adults with severe malaria resulting from plasmodium falciparum. Intravenous 

(IV) or intramuscular (1M) Quinine is. however. the preferred choice in situations where 

Artesunate is not 8\"ailabJe (World Health Organi7.ation. Global Malaria Programme. 2012). 
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In pans of Latin Amcricaand SoulbAiia. the mam pata:5IIC spC'clcswhich causumalaria is 

P/4Jmod,UM v/wz:r, in such places, chloroquine iJ the choice of antimalarial . However. in 

situalions whert- the: panuite kas developed resistance to chloroquine. an appropriate ACT 

IS ft'Commc:ndcd (World Health Orpniz.arion. Global Malaria Programme. 2012). 

According 10 FIlUSt C1 aI., (2015), Non.ACTs were sti ll pre$cribcd for palients c\en after 

heilib workers fuJly relied on results from the puuitologicaJ test. 

When antimalariaJ medications arc inappropriately prescribed. there is waslage of the 

medication and oblD.inina effective treatment for the actual caust! of the illness is delayed 

(Maioneyclal .• 2017). 

[nanotberstudy,thcca~ityandqua1ityofmalariadiagnosisinGhanaandlheRepublic 

of Benin " 'as astcSICd using. crou-S«1ional study. Keating et Ill,. (2014) reported that in 

both countrles,diagnosil of malaria was of\en sufficieRt and precise. Eiahty·fill'cpoint four 

percent (9S'/D CI; 72.2·',nt7) and 83.6D/, (95°/,CI; 68.7-98.4) of patients whose lest result 

was posilill'c for malaria in Ghana and Benin respectively were put on the recommended 

medications. HO"-''CVCT. 30% (95%CI; 11.1-49.0) in Ghana and 37.80/. (22.6-..S3.0) in the 

Republic ofBeninofpatu:nls with neptivc test results wert also pUI on ACTs 

Trackina of all malaria cases in a sW'Vcillance $)'stem to promote evidence-~d decisHla 

making by stakeholders is the third T. To enable health ministries to aa:unuely disco'"CT 

priority areas of public hea.ith imponancc and implement fnUtful' health interventIons. 

WHO uracs strengthenina disease surveillance, vital rtlistra!ion systems and, health 
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Infonna.lion. Upgnding malaria morbidity and mortaJily swveil1anc:e will alto help 

ministr1esofhtalthto identifyare&SOfgJOUpS in the population that necdWlenthclpand 

thus aJload< rnowcn opproprialely (WHO.lOI2). 

Accordin, to WHO. the nWui. trend.l in 38 of99 countries could not be detcmmned with 

certainty b«aus.e lhc:lr lW'V~illance systems were ",uk (World Health Ori_mullon. GkJbaI 

MaIari.o Pro.,....,... 2012). 

Health information is among the six building blocks of a Ilcalth system. and surveillance is 

a major component oC a nalional Health Man.gcment Infonnation S)slem (HMIS). A 

malaria surveillance sysl~m consists of 10015, both hwnan and material resources and 

5truc:turcs that arc: nceded to produce infonnationon malaria morbidity and mortality which 

will in tum influence decision making. (WHO. 2012) 

Appropriate sW'\clllance ofma1aria will also aIm ministries of an)' epMlemics in ordc1' to 

intensify control measur~ . Also, to delennine whether interventions ~ successful or 001. 

infonnation on chan&ing trends in malaria is essential. 

The level of mal.i. tnmmission in • country and the a\'ailability of f~''oIJUrcc, U'<,'J 111 

conducting SW"\C'illanc(' are lYr'O fundamental fattors lhIl determine the maian..! su.rveillancc 

designtoimp1cmcnl. In moderate tohiah Iransmissionareas. aggreltatc number's of cases 

are analyzed 10 make informed decisions (World HeaJlh Organization. Global Malaria 

f'rosrammc.2012). 
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RegiSlJ'aIion of eacb individual cas~ should be done in all health (acililie.to enable: accurate: 

docuznmtalioo of the nwnber of suspected cases.. Ihe outcome of diagnostic tests. and the 

rype of medication administered. Presumed. suspected and confirmed casn art 10 be 

rqK)rteddifferentJy. andaggresate rnorbidiryand mort&lirydata summarized periodically 

for tounlnes with medium to high transmission. In low tranSmiuion areas, il is required WI 

Nth malaria case: is fully In\'estigatcd. (WHO, 2012) 

In order to Improve surveillance data and make the right decisions. it is of utmost importance 

thai patienu ..... ith f'\'er ar~ tested and treated with quality assured antimalanal mcdkati0R5 

if their test resull i.s positive, thls is becal.lSe it has been established that a grcaterproportion 

offe\er cascs are not due to ma1aria (WHO, 2012) 

The District Health Information Managemenl Syslc:m ofGhans (DHIMS2) is an electronic 

routine health information system that was rolled out in early 2012 by the Gtwla Health 

Service. Currmtly al leasl ~/o of districts repon malaria cases and deaths lhrnugh this 

s)"stem(PMI·Ghana,2014) 

The maincomponentoftbethirdTis accurate malaria survcillance to provide reliable data 

that will inform decision making al the various Ministries of Health to promolc effective 

decisionmaJr.ingandhencereducelheburd~nofthediseasc.Althc\"ariousheaIthfaciliites. 

Health infonnation officers are responsible for collecting and reporting Ihis information. AI 

the facility level. they are al50 supposed to analyze their data and use rnulu ford«isNxl 

maIti",(GHS, 2017) 
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The finding of Sergio et aI.,(2011) in a retrospeCtive croSS~8e(tionaI study to useSi the 

implementation of the malaria 3T policy in Angola was that in 2016 malaria rcportins data 

\\'II 3.7(95%c1: 3.2 ...... 4) times more likely to be accurate compared to 2013, (p<o.ol). 

HoweY", with respect to other indicators which WCft measured. reporting malaria data 

accurately did not improve much. 

2.4 COlDplia.ce with tbe 3T policy 

Bawale', Cailender~Caner, Nsajjll, &: 8wayo (2016) in their research on the factors affectina 

adherence to national malaria treatment guidelines in the management of malaria in l'ganda 

indicated thai even lhoup fever is • major symptom for OIMr illnesses, mo,.ly, health 

workelli of different cadres rely on the presence of fever as the basis for clinical diagn osis 

ofmaJaria 

Kankpetinge ct aI., (2016) r«ounted in their study which was conducted in 10 health 

facilities in the Ho Municipality of Ghana among 300 children under~fivc years, that. less 

than 60". (585'7.) oCthe lotal fe\'er cases reponed did a parasitologicaJ test of which 52.8% 

tested positive and were therefore confinned as malaria cases, malaria parasites were absent 

in 43.8 ·/.ofthe patients, thcirtest result was thus negative. However, ACTs wrre prescribed 

for all patients who tested positive as well as for Ihose who tested negative. They staled in 

their racarch thai 1 000/. adhermcc to the treatmmt of test posili\'e malaria cases with ACT 

by clinicians was praisewonhy. Nevenheless, the poor adherence to negative test result was 

undesirable and not commendable. Moreover, over. third of patients were not given follow 

up appointments 



Clinicians or health .. ·orkers do DOt always m«t WHO's recommendations. In a study 

conducted by Chanda.Kapata et aJ.. (2014) in Zambw on evaluating the qualify ofmallria 

Cb: managcmnlt. it was discovered that, conavy \0 WHO rttommendalions. antimalarial 

mcd icatlunll wne ","cscribed for about 30-... o(p&tlcnts whose parasitological test result wa.! 

negative. Simil.ty. II study im'Olvinl I J62 cbikitt'n in fWO rural an:&Ii (Kisii and Homll 

Say) in welltem Kenya also reported that, 7°;, (46) Oul 0(685 and 45.8% (310) out 0(677 

in Kisii and Homa Bay respe<:tively who l"C'pOIUd with fever twd their diagnosIS confinned 

by means of a puuilo1ogical test. The study further indicated that ACTs were BdminislCr'ed 

to 210 (57.2%) and 45 {7.0%} of malaria·neaalive children in Homa Bay and KIM I 

~speclivcly(Ondurietal..2015) 

Also. the findings or Jwna & lwovac (201 I ) revealed thai as high L" ~K~" orlest-nesalive 

young children and 50"-/, of older children and adull! are treated for malaria. Their study 

furtherstatcdthatinbothaaegroups,thedominantlreatment(orlC'sl-negllivePllienlSwaJ 

a specific ACT· Artmlethcr-Lumefantrine (Al). 

Inanolher study. a three·ann cluster randomized trial involvina46hcalthfaclhtieswas 

conducted in CamcfOWl. by Mbacham et aJ (2014) comparing th~ appro3Ches to malaria 

diagnosis It was discloted that of all palms tested durin" consultltion. 78% ofthosc who 

(e~ted positi\c were put on an antimalarial medication of which 520/. werc ACTs. howc\'cr 

the same was done for 82'h of those whose test result came out neg;alivc. with Artemisinin-

based combination therapy fanning abou1 5M', of the medications prescribed for them. 

Mlln~ham-Je ffrnc:s., Hanson. Mbaclwn., Onwujekwc. &. Wisnnan. (2014) 5U.tcd in their 

stuJ~ vn Yo hal detcnnincs providers prcrcrence (or WlcomplicalCd malaria treatment, that 
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h .... lngacc~!>tothetJntmentguidclincformalariadoesnotdelermincthcrypeoftreatment 

• health can: provider prescribes for patients. They added that colleaauu in the samc f-=ility 

are more likely to have a prefcrence for the same drug" hich is ACTs in this case 

To assess the impact and effect of RDT on malaria case management. Bru)tuoort et aI .• 

(2017) conducted a ten linked study, K studies were from sub-Saharan Africa and thc othe r 

2 from Afahllllistan. The results of the stud)' showed ,hat prescribers' adhcn:nce to RDT 

results was not sabsfaclory. Over 30% of patients wilh negative test results ,,"'Cre p ulan 

ACTS and even for those with positive test results, ACTS were prescribed for less than 

One dctmninant of completing T3 is asking clients who have been put on ACTs to return 

for a rc\Ll'\\ (Akantcdc Apndaa et al.,2016). In the Bongo District of Ghana. Akanteele 

Agandaa et aJ .• (2016) in their study on implementation and challengnoflest, treal and track 

(T3) stratei)' for malaria case management reported thaI91.2o/, of fever cases put on anti-

maJaria treatment were not aiven review appointments, therefore. less than jO'/, of the 

chik1ren completed the 3T, 

2.5 Facton That Inbibk Co .. pliaDce "'ith tbe IT Policy 

Mbacham et aI .• (2014) tq)Orted that sc\'eral studies have continned that in public health 

facilities. diagnostic test results are ignored therefore malaria diagnosis i sbasedmainl)on 

clinkal judgment b)' clinicians. They fwther indicated that inadequate training of bQlth 

workers in malaria case mana~cm ... nl, lack of trust or conlidC'nce in test mults that come 

oul negative. m.dequaIc l'nOun;es to in\C'!>tlgate olhet t".IU!\("\ offever and demand made by 
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I~ patient for antimaJariai medication are some of the challenges that inhibit health workers 

oompliancc totbe policy. 

CliniciaN' rdherence 10 me 3T stntegy with respect to malaria cases varies in different 

Africancountries(Kankpetingeetal.,2016),Kankpctingeetal.,(2016)furtherhLghlighled 

IhIt the lewl of adherence to the tCSl of f~er cases, negative test results, and tracking of 

ma1aria f:asc:s were major problems that need anention. On the tracking of malaria cases by 

clinkians,thcirsrudYrn"ca1cdlhat.apartfromthcrecordinaoflndividualcases.diagnostic 

tcst miults and tmIIInents given al hcahh f8Cilitics, a sianificant proportion (61.S".) of all 

the cases treated as malan. were not followed or tracked, This is because patients treated 

for malaria were not informed by the clinicians to retw"n to the respective facilities for 

review or follow~up to delennine their treo&tmenl outcomes. In a qualitative stud), in western 

Uganda on why health \\orkers give: anti~malarials to patients with negative test results. 

Altar., c:t al.,(2016) found out that health providen c:nc:ounterc:d a major challenge of 

patients refusing 10 do requeslc:d tc:st or even dc:nying negative test results and rcquestint!l 

forAL. 

According to &iden rl al.. (2014), in the absence ofappropriate diagnostic tools for IlOn~ 

malarial feven.. clinicians an: likely to o\'crlook negative malaria test mulls and still 

prescribe anti·ma1ar1al drup to all cues of non·malarial febrile illnesses. In a similar study 

conducted by Bawalc C1 aI,. (2016), hc:aIthtllft! workers said non~rcliability of I.boralories 

(25.27 %). dday in producing laboratory resullS(12,37%),presence of cardinal malaria 

signs (26.34 $/,). presence of a '"typical" clinical picture of malaria (8.06 $;.). and prcsmcc 

of signs aad symptomJ of malaria with no suspicion of My olher differenli.1 diagnosis 

(27,96 %) being the-driVC'TS for not basing malaria managemenllCCOrding 10 the policies 
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InacillSkrrand~control trial conducted by Mbonye et .... (20I .. ) in Upnda. it was 

dilCOvered that adherence to malaria c&se manaaemenl guidelines improves si&nificantly 

whcnheallhproressionalsareadequatel)'trainedonmaJari.casernl.Ngmlent.~results 

of the study showed that the proponion of patients with IlCptive teSl results who were put 

on ACTs n:duccd Significantly by about 33% in the int~rvention IJ.TOUp who ~c(ived 

adeqUllt~ training than in the control group in which the reduction was only 4%. 

Adebimpe, (2018) in assessing the compliance ofth~ 3T policy by he.lth workers in Abuja. 

ditCoverm that more than two-thirds of health workers in the public sector had adequate 

knowlcdgcaboul the 3T policy even tbough 33o/,evcrbad a trainina on the policy. However. 

In a similiil study conducted at Ogun state in Nigeria., it was found out lhat almost all the 

respondents who were health cart ,""orters w~re "ery much aware ofme policy (Bamiselu 

ct II .• 2016). 
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3.1 Study Design 

CHAPTER THREE 

METHODOLOGY 

A descriptive c:ross--sectionaJ design involvin. boIb quantilaliveand qualitati,·c methods 

was used in this study. This design was selected because it is the most appropriate to elteil 

the required information to achieve the research objectives. 

TIle quantitative approach involved a retrospective review of suspected malaria caM:S 

recorded in theelec:tronic database within the first quarter 0(2019 at the selected health 

facilities. 

The qualitative approKh involved in~epth interviews .... ith key heallh workers to explore 

their knowledge of and challenges \\.ilh the implementation of the Malaria Test, Treat and 

TrKk on poliey. This involved a purposive sampling ofprescribcrs (Medical doctors and 

Ph)'siclanassistanlS)andthe Health Information Officers. 

3.2 Stud) Area 

The study was conducted in the Greater Accra rqion and £\1,'0 major hospilals were 

involva!; the GreaICr Ace ... Regional Hospital a teniary health facility, and the La General 

HosJ'ual. a secondary health facility. 

The Oretler Accra Region is located in the !OUth~tra.I part of tile country and ~ 

borden with the Cenll'al Region to the west, Volta Region to the east. F.astem Region to the 

notth,and the OwfofGuinea to the south. It is the smallesl of the 16~gionsinthecountry 
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Aecording to the 2010 Population and Housing Census (PHC). the region has a population 

of 4.010,054 making it the second·most populous after the Ashanb Rqion 

Fi~ure ~.I: :YIap orGrealer Accra Re~ion ,bowioR, the two hospitals 

The Greater Accra Regional Hospital is located within the Osu Klone)' sub melJ'o of the 

Accra Metropolitan Assembly. It is one of the major referral hospitals in the Accra. It serves 

the whole region. however. suburbs such as Nima, Osu, La, Adabnka, Airpon Residential 

~a. Legan, Accra Central are within the immediate catchment area of the hospital 
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La GcnttaI Hospital is a health facility Ioc.aIed in the La Dadekotopon municipality of the 

Greaacr AceRo Region of Ghana Ind is a disuict hospitaJ. The hospital was built in 1963 as 

a polyclinic and was upgraded to a hospitaJ StlNS in 2004. hisa 161 patientbed-capacit)" 

hospital, with staff strength of 421 and has 39 units deputments. Healthcare workers in La 

0eneraI HOJpital (LGH) consist of anesthetists, Midwives. Surgeons. Pharmacists. 

Physician Assistants. Recorders, etc. La General Hospital runs specialist cliniu including. 

NeonItallntensive Care Unit (NICU), diabetic dinics, physiotherapy, child welfare clinics. 

obsictric and gynerological clinics, etc. 

3.3 Sludyva r iables 

3.3.1 Depeadenturiable 

The dependent It'uiable IS complian« with the 3T policy. Compliance with the 3T policy is 

when • para. .. iloJogical test (Microscopy or ROT) is requested for a suspected malaria 

patient, the patient is put on an ACT only when the test mult is positive. and the patient h 

a given follow up appoinunent or asked to return for review. A patient whose lest result is 

neiStive and is not put on an ACT is also termed compliance. 



3.3.2IndependentVArUbln 

1Dc independent variables in the study are liSlCd belowstatins their definitions and how 

lhe} \\t,;rcmeasured 

Vuiables 
Patientchllracteristics 
Aile 
Sex 
Symptoms 

NHISsl3tu!o 

Heallbftorker 
A,eofprcscribcr 
~orprncri~ 
ProfessionaICategor),, ( 'adrc 
ofheallhworkcr 
Rank 
YearsofJerVicc 

AWllknc;~soflntpolic;y 

Training on policy 

Urallhfacilio 
rypeoffac:ihty 
Tcstrequested 
TypeoftestrequeSlcd 
Result 

MedicinepreKribed 

rr,u.:king 

Definition 

Age of the patient 
Sex of the patient 
Symptoms presented by the 
patient 
The insurance SlatUS of the 
patient 

Age ofthc htallh worker 
Scx of the hc:aIlh worker 
Profnsiona1CalcgoryfCadre 
ofhealthW'f.lrker 
Rankofthr hcalth worker 
YearsofKI'\'iceofthehealth 
.... -ocker 
Health "orker A waren~~ of 
t('Stpolic), 
Health worker training on the 
policy 

Typeoffaeility 
Malaria test requested 
Type of malaria test requested 
Test result 

Typeofaruim:alarial 
prncribcd 
Patient asked to come back for 

Musurementlule 

Continuous 
Binary:Male/Female 
CategOrical 

Binary: InswedlNon-insurcd 

Continuous 
Binary: MalelFemale 
Categorical 

Categorical 
Continuous 

Binary: SecondaryfT eni:uy 
Dinary: Yes / No 
Binary: RDTlMicroseop) 
Categorical: Positive. 
Neptivc, Not documented 
Binary: ACT. Other 
antimalarials 
Binary: Ycs ' No 



3.<4ludiuton 

INDICATORS CALCULATION SOURCE 
INFORMATION 

Proponion of all suspected Nwnerator: Number of all Data abstraction ronn 
malaria cases tbat were suspected malaria cases that (Patients records). 
testcd(microscopyorRDD recei\'ed a parasitological 

test 
Denominator: Sumberorall 
suspectcdmalariauses 

Proportion of confmntd Sumeralor: f\,:umber of Data abstraction fonn 
out-patient malaria easc~ confirmtd (posItive) out- (Patients record.). 
that received appropriate paticntmalariacasesv.ho 
anti-malarial treabncnt received first-line 
according to national policy antimalarial ueatmenl 

according to national policy. 
Denominator. Number of 
confinned (pOsith'c) out­
oaticntmalaria. 

Proponion of suspected Numerator: Number of all Data abstraction fonn 
malana patients that kited suspected malaria cases (Patients records). 
negative and were put on whose test result was 
anti-malarial treatment negativc and "etC put on 

anti·maJanaltrcatment. 
Dcnomm.lOr: Number of 
suspected malaria cases 
whose test rcsuh was 
negativc 

Proportion of out-patient Numerator: Number of out- Data ahstrdcllOn 
coofumed malaria cases patiem confinned malaria (Patients r«ord~1 
that receivcd appropriate casesthat reccivcd 
anti-malaria1 treatment and appropriate anti-maJarial 
asked to come bad.. for treatment and asked to come 
review. back for review. 

DenominltOr: Number of 
out-patient confinned 
malaria cases that received 
appropnatc anti-malarial 
trea~nt 
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3.SSampliJI, 

3.5.1 SI.d)' Populario. 

All Suspcckd m&lariaC&5CSwborcport.ed .. tbeOPDoftht two health fac.hlles ~ithin the 

fira quancr of2019 and key health personnel (Prescribers and Health Informalion Officers 

) of the selected health flCilities involved in the implementation of the malaria JT policy 

were included in this SNdy. 

3.5.1 Samplinl .. elhod 

The study used a cmsus approach to enroll all Case's with suspected malaria that is with 

"queried malaria" diagnosis. reponed In the DPD reaister and database oethe selected health 

facililies for the firit quarter 0{20 19 as panicipants of the srudy. Therefore the sample size 

was 001 calculaled. 

Convrnient sampling was employed to select the two fnci lilies; Greater Accra Regional 

Hospital and the La General Hospital, all in the Greater Accra Region. The Greater Accra 

Regional Hospital is. tertiary facility while La General Hospital i,l secondary facility. The 

rlcilihCl were selected due 10 the cascload of malaria rt!giitered at the OPD in each quarter 

For the qualitative componcntofthe study. prescribers and HIOs ~re purposively sampled 

for the intervil:Yl". Daly health workCB involved in the implcmcnlation of the lTpolic:y wen: 

xlectai for the in-depth intcr\·iews. According to Wu Sum, Huang. & Lee. (2014) 

purpoii\'e sampJina involves identifying and choosini groups or indiViduals who are 

knowledgeable and well informed about a phenomenon of interest 
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All palimts with suspected malaria, that is with -queried malaIlIl- diagnosIs. ITponed in 

the OPD rCgJs1er and database ofw !lC~d htalth facilities for the first quar1er of2019 

were included in thiS study. 

Any cORS("ntlng he.uth worker (Doctor or Physician Assistant). consullin" at the: OPO during 

the data collection period u well as the: HIO ofthc: two facilities ,,"'Cn: also included in Ihis 

study 

3.5.3 Exclusioncritcri .. 

All palicniS who reported with fever within the: first quarter ortlle year but were 001 

suspected of malaria that is aivtn. -queried malaria" diagnosis were c:"eluded from the 

study. 

HeaJth workers not in\'olved in diagnosis and lrCalment during our visit 

PallenlS who werediagnoSCt1 with complicated malaria 

3.6 EtbicaICoD~id('ratioa~ 

3.6.1 Ethics Review lind Appro",,1 

Tht raeuth protocol WIIS submitted to the Ghana Health Sen ice Elhical Review 

Committee for ethiQ! clearance and was approved with GHS·ERC number- GHS-ERC 

03511)311 q before data was collected. Approval was also obtained from the Greater Accra 

RegionaJ Hcallh Directorate and the hospitaJ authorities. 
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3.'.2 h.ronned Coasenl rl'"ocess 

A SlUdy information sheet which explained the pwpole of the study. the polential risks and 

~l5. howprivacyandconfJdentialityw;llbema.intaincd.andanemphasis that 

panlc,pation intheresean:hisvoIWltary. waspre~nlCdlopolCnti" participants. (see 

appendi X A). Trained research &sSisWlts were taken throuah the consent process and only 

those who IIp:reed to participate were asked to sign the consent (orm 

3.6.3 Risks and Denefib to I«seatcb rartlcipadon 

The rtsearch posed minunal risks 10 participants. Although there was no direct benefit to 

tht participants, they oontributcd to aencnuing knowledge thai will improve heal1h policies 

andpracticcs 

3.6.4 Privacy andConfidentiali1'y 

Alllhe inlc"n'ic\II'S WCTe conducted in. secured room al the sclected hta.lth fa"lIlle" 

Confidentiality "-as mainLained by anonymizing the data that ""''ftC collefi:ted and keeping all 

intcrvi~ t:nInKripts in passworded computers. No names and personal identifiers of the 

participants wu TttOfdeJ or I'q)Ot'ted in the thesis. The dill "'n'C ac::ceuible only to the 

sludcntrexarchcrand supcn-i~or 

J.6.~Compen,ation 

Participants did DOt receive any payments or compensation for participatina in this research 
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3.7 Oala COHUtiOD Toob aDd Tecb.iqHS 

Two methods were used in collecting data (or analysis. Daca collection Yias done from 3~ 

to 28tl1 Junc201g. Both quantitalive andqualitativt: methods wercapplied asexplaincd 

below. 

3.7.1 QuantitaliveUalaColl«tioa 

The qualitative data. were obtained by reviewing records and abstracting data u\mg a 

checklist. Both(acililieshavegonepapertessandan:th~(oreusinaanelectronicrecord 

system. HeaJth recordso(suspected malaria cases or patienls with a diagnosis of'qucry 

malaria' were abstracted from the OPD database in the selected facilities and reviewed using 

a checklisl. The chcckli5t wa desiped to document the following information: sex. age. 

NHIS scatus. symptoms presented. Malaria test requested. test result, whether ACTs were 

prescribed or not and whether thc paticnl was given a follow&up appointment or not. 

3.7.1 Qualitative Data Collection 

On days the team visited each health facility, Medical Doctors and Physician Assistants who 

were involved in malaria case management at the OPOs. and consented to participate in the 

study wer~ inter" .ewed. A semi-structured inter ... icYt guide \\&5 used to explore perceptions 

ofthc healthcare workers, information about their views, values. (<<lines. and motivations 

underlyin. the implcmentation of the policy was captured using the qualitative approach. 

The follo\.\ing were also assessed; health worker knowledge about malaria diagnoses and 

treatment practices as well as training, supervision. work ex.perience, and chaJlmgC'1 

The rescan;herconducted all the inlervicws. A tape recorder was used 10 record the 

runscrvalions duri .. the intcrvic:v.i. A research assislant took detailed notes. The dUrlition 

oftbe inlCniewsranpd from IS to20minutts. 
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3.8 Dala proc"sioCllod aOlllysis 

Slnteglc\ applied in -Iyzins ~ data obtained ~ deKribed below; 

3.8.1 Quaalitativc Daca AoalysLs 

Data colkc1ed ~re entered imo Micn.~tl ":'\c(l. fteq~ncies were run to identify miuing 

variables., data were dCMlcd and checked for accuracy and complclcnen. '(be clCllnCd data 

wcrcthenimportc:dintoStatavenion 15forltaliscicalanalysis.lnformationcoliCC1edlucha, 

sex. a&e. NHIS status. i)'mptoms presented. Ilborato!,) invesliValions or tests and ACTs 

prescribed were swnmarizedusinade5Criptive slatislics. For each objective. frequencic5. 

proportioll5, and percentages were used to analyzc: data descriptively. 

J.8.2QuahlaliveOalaA.alysis 

The tt'searcher uscd a tape recorder 10 record III the ;nten-i( .... ' . Thc audio m:ordcd voices were 

tnnstribed usin, a MicrotOn ()m..:e Word WtL 'The dAta analysil involved rudin, lhrough each 

ofthc: interview \nmCripli linc-by·linc. codinJ and catcgorizina the data into thematic domains 

Thi, enabled the svmtllIIIY data to be manually sorted and gathered based on three main themes 

According to Creswell (2014), the impact of the qualitative research process is to aaareaate 

data into a small number of themes. The thtt'c mlin thernes (xplored were; Health system 

factors. Prescriber factors and f"lemal fa..:tors inOuem:ll1g the implementation ofthc 3T policy. 

Health system factors covered ROT/ACT 51OC:k out., lfalnina of health WOf¥en and challcnses 

withtrlKkingofcases.Prcscriberfacconin\olvcdknowledgeonlhcpoliey.penonalbeliefand 

experiences. prcfen-ed test, and antimalarial mcdtcllaon. External fKton comprised iDUn with 

$Upn'Viston.patientrnponsctothc-poIKyandothcTch;,;lIcngn. C'odcswereUJedtoidentifythc 

inl.crvtewttswhmquoced. 
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3.9 QUILIlity ..\~~urance 

Credibility in qualitati\'c reseaKhensurcsethicaJ considtra1tonsand gcning findinas the 

way they really are (Macquem" Gue:st. & Namey. 200S). Audit trail and p«r debriefma 

wm: used to ensure quality in the qualitative research.. Although all the selected facililies 

~ implementing the policy, the atmosphen: under which they (lp<:ralC'd differed. Audit trail 

included com~hensive field nOles. memos and docwnentalion of steps taken before 

anivin& at • decision . Supervi~ion by ae.demic .dvisors such as main ~'oCilr.;h supervisor. 

Ittluren in the Department of Health Policy, Planning and MBlUlgemcnt In the Schut,1 nfPublic 

Heallh. Univenity of Ghani and official. 81 the National Malari. Control Prop1UJ1me also 

ensured the quality ofdagcolh:clcd 

The followina measures were also used to ensure data quality: 

(I) A field teit (pre-test) wu done and relevant amendmenu mIde to the quntionnaire 

bcfon:datlcolle<:tionwudone 

(2) The rtscan:h USi5Wtts selected for data collection had prc\'ious e xpcru:rK( in data 

coll«tion. They were also lraincd before data collection for lhc study 

(3) The) were all supervised by the principal investigator durina the quantitative data 
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CHAPTER fOUR 

".ORESVLTS 

4.0lntroduclioD 

ThischapterpreiCnlStheresultsasanalyzcdfrombothqu.ntitalivcandqualitalivestud~ii. 

Quantiwive ~~ults presented are on background chanCleristil.':s of pltientJ. the proportion or 

suspecled malaria CASCIL that were teslcd, proportion ofpatienlS with conflnned malaria who 

were trealc:d with ACTs. pruportton ofpeticnts .... ith ncaa1iove lest results who were t!'Cated with 

amimalarial mcdjcaliora, proportion ofpattenu who were given follow up appointments and the 

ovcrall level of compliance in both faci1itics . Qualitative findings are groupe dinl0 knowledge 

and trainina on the policy, Preferred lest requested to confirm malaria diagnosis. 

medications pres<:ribed. Palients' reSponse to the policy and Challenaes with the 

implementation of the policy 

4.1 QUdntitativeResults 

A total of 870 records were reviewed in aU • .514 (.5B.7%) were from the Greater Accra Regional 

Hospital and 362(41.3°~) fonn the La Genenl Hospital. 

4.1.1 Background cbaracteristics ofshldy part~ip .. " 

Agf'1ofpaticnlJi with suspected malt.ria in Ihe first quatler oflhe year ranged from I ),earloQ8 

yean with a mean age of26.3 years (SO 26 years) and a median of 26.0 )UtJ. In both flltililics, 

the majorily of the palienb were females (56.6%) and about. third weft children aged below 5 

yean. With regard 10 NHIS SlaluS, lhe majority oflhe palienls were insured. Table 4.1 shows 

the background characteristicsoflhe patients 
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Table." . !..!!!kgrouad ~uractcristks orsusptttcd lDal~ard"-Jp~'h""· 'D",, .. ,--. =--.,.---
Variable (876) GARH La GCD. Uosp. Total 

n(./.) D(·/.) .(a;.) 

~ 
275 ()\.4) '5 202 ()9.) 7J{20.2) 

)12(60.7) 28900.8) 601 (68.6) 

Su 
Male 227(44.1) 15)(42.) )80(43.4) 

Fernall: 287(55.8) 209(57.7) 496 (56.6) 

NHISsiatus 

Insured 363(70.6) 29518151 658{75.1) 

Non-insured 151 (29.4) 67(18.6) 218(24.9) 

•. 1.2 Symptom. presented by susp«t~ m.la .... patHalS i.D 1M GAitH and La 

Hospital 

la fiaure 1, the common symplOnU prescnk'\! b~ Pdllc:n1 )o with suspected malaria in the two 

flCilities ~ presented. lDe molt common symptom among the patients was fcver (GARH -

87.7% and La General-9IA). Abdominal pain "as the least reported symptom among the 

patients. W. in both beahh facilities . Headache and chills were reponed by ~ than half 

oftbcpatienu. 

-.. 
FilUrt ".1: COllllmoD symptoms prellented by luspecled m .... ri. palteOls in tbe 

GARH aad La Hospital 
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".I.J Proportion ofpaittDI5 lested for .... ria 

The proponion of the pments with I.boratory test reques&ed. type of kif done and test 

results are prac:ntcd in Table 4.2. 

Malaria lest was ~uested for the majority of the palienls (13.1%). moscly microscopy was 

the malaria leSI requtstro, RDT "'"as requested for a linle over Il fifth ofpati~lS and almost 

a third ofpelientl teI\cId were neplive, however. I greater nwnber of Ie 51 results (15.7°.4) 

werenotdoc:umen&ed 

Table 4. 2: Proportions ofpatie",.",-"""""""d-,,,fo!..!, m"".""I.n",,·.~~~ __ -=--c-
Variable GARH La Cea. Hosp. Tolal 

n(O/.) 0(-/0) o(Vo) 

Mahlrllliesfrcquc51ed 
Veo 412(10.2) 316(87.3) 728(83. 1) 
No 102'19.8) 46(12.7) 148(16.9) 

Ty~ of Laboratory: lest do.e 
RDT 78l I8.9) 79(25.0) 157(21.6) 
Microscopy 334(81.11 237(75.0) 571 (7H.4) 

Testrnull 
Positive 128(31.1) 88(27.9) 216(29.1) 
Neplive 111(26.9) 141(44.61 252(34.6) 
Notdoc:umenled 113(42.0) 87(27.5) 260 (ll.1) 

4.1.4 Patients prescribed with ACT 

Only one patient with, positive test r('sul! was not put on an ACT. all the others were treated 

v.itb ACT •. However. ACTs were also prescribed for more than a third of patients with 

negative h~SI results. Over 70-/_ OfpalicolS with undocwnented lest resuJts and almost, fifth 

OfthosewjthDOtalrc-q~ted""'erCaJiOputinACT,. 
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!!!!.I! .". J; "'~tit.1 prucriMd " .. 11 ACT iD lite bull" rat'ility 
Variable- GARH La Ge • . Hosp. .,.1.) 8(./.) 

Paticntwith posili\'e test 
prcaibed ",,;lh ACT 
PauC1W:withDepliv.:tcsI: 

127(99.2) 18(100.0) 

'7(3l.3) 
prexribcdwithAcr 
Pllknt";thundoeumenlcd l:b(n.l) 59(67.8) 
Test mult but prea:ribed with ACT 
Patient with notac requnled but 79(77.5) 34(74.0) 
PmcribcdwithAcr 
Prcscrlbcd"ithAcrandgiV<ll 159(42.3) 111 (48.6) 
rollowupappointmcnt 

Facility 

Ftprc".2: Patie.1 prncribed wk" ACT ia Ibe hult .. r.dliry 

" ,I.S(·ompliaacc ... ilbtbepolicl 

Toea' 
0(%) 

215(99.5, 

91(36.1) 

185(712) 

113(76.4) 

270(44.7) 

T'he o ... craJt eompIa.nu with the test and treat poJ:ic:y (or the two health facilitie, was Sit ?'-I. 

with La <mteral Hospital havinllbe highest level of compliance (63.6%). 
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'acilrty 
• -',' .~,... • ,"on CO""1"'·~~'. 

Figure 4.3: CompUaDce 10 tbe 3T policy at tbe health facilities 

4.2 Qualilali\'e Resuhs 

Saturalion is defined as the point at whic:htbedatacollC(:tion process 00 longer offers any 

new or relevant data (Dworkin. 2012). Data saturation was reached after conducting silt 

and five In.-depth interviews allhe GARB and La General Hospitals respectively with the 

pmc:ribers. 

4.2.1 Bacqrou.ad detail of Inlerview participant! 

Table 4.4 shows the background details of the inh:'TViewees. MoSi of the participants in both 

health facilities were below the aie of 35. Majority ofthe participants are malts, three were 

femaln.Withrnpcctt.oeducation.lherewerelCnfirsldegJ"eeandthreepo,.graduatedegrec 

holders. Nine: ofthc:: participanlSweremeWcaiductoN., rwowerephysic:ian assistants and 

two abo were health information officers. lnterviewC:C:5' )ean. of experience ranged from I 

1027 years 



Table 4. 4 Bacyrouad ddail of 1.Ia"YWw Partkipaatl 
Varia bit' GARN La Gt' •. HGSp. Total 

Agt'·group 
<)5 

>35 
SU 
Male 
Female 
[duc:alKin 
Fitstdcgret 
Postgraduate 
Cadre 
MedicalOfficC'f 
Physieianauistant 
HealthlnfomloitionOfficer 
Workincupcricnce 
I year 
2 years 
3ye ... 
S-IOyears 
>10 years 

4.2.2 Knowled&eaboUllhepoticy 

)0 

3 

)0 
3 

PanlcipanlS wert asked to give a brief overview ofttle malaria )1 policy. it was noticed that 

all of the intervIewees at the La General Hospital were aware or had knowledge of tile policy 

withthcexttplioDofooe uc.aptured in thc "Iuotes below; 

.. / .mow It 's a poli9l,hal has betn Initiated to help us IH obit to aett!cl and tr('al 

malaria approfWialely ~ca"u of thu r('SUlalfU to OIlT JUIIOI malaria d"'l(l. "(' 

wont to make sure thai Wt only p'tlCflbt! "nll-maJarlajor cale~' rhal art uc:tually 

maJarlo cases thai Is a linlt / can.JQ)' uholll ,' ''.{MO. LD <kl'ltralj 

"'havtnoifitaaboulthlspoJicy. Forse~ra/}~arsno"'orluhophlU~t"orga"lud 

for US " (PA, La~neraJj 

This "1lS oo\\c\lcr not the: case in the Greater Accra Regional Hospital . Majority of the 

inten'iewees were not aware of the 3T malaria policy even lhoua,h they were practicing it 

thus the)' test the majorilyofthcir suspec1ed ma1ariacanbefore lhcytJQl. nus iscapfUmS 



-It's nn4t 10 1M QN)'M'Q)' I hoven', T'rolly hftrd _aria l«sl. Irem QN/ track til a 

policy hlll ... ·hall .blow IS. lor we pediatrlciQlU, whol we do is ,,'t' do,, ', illS' ".,01 

symptoms thai wt nit il is sough! of consistent with the malario sympIOMS because 

Wf' M't' so ntaIf)' in/ectiollS IIttn will MiMic ,Ire S)""lPlQIIU of mo"mo. so wsllOlly wltot 

WI! do is we first of 011 wheff we' come and WI! Sll the S}'1ftploms lhal IlteyarT l«fling 

us Of" btue Oft exominalionjindilfgs. is"."e lib mQ/aria WE' wowld ItS/jirsl. JfWIt 

ctm do 1M blood filM /tx 1M mDlQl"/a po"uile 01 I'OSI you COff do 1M rapid 

dwgrtOJllc malQl'la lesl ·"{MO. LA GeMralj 

.. ... I 'm nOI so /QltllIlar wi/h II bid J'm sure you hove to prove malorio befewl you 

tnM. Andtlw,,}-'Oufrock.lMCOS«S·· {MO. LAG«Mrafj 

4.2,3 Training on the policy 

The inu:n ic"«"s "cre asked if they Md an)' formal tnininaon the policy or hid an)' trainina 

in general 00 malaria case management after school, onJy two personnel one from each 

facility I"Iadcverb«n trained 00 malaria case m.m3gemcnt 

.. Yf's. I h(1\'f' hod a series OJ workshops the fast one was about JmontM ago . . {MO, 

La Gt ... ,all 

"Y'.J. I have trai"ingon the policy The lasl rime I went/or ",,,Iurla update WQS eur/y 

20/8. Not 100 long ago ". (SfWclailsl Pediatrician. GARHj 

On the treatment guideline: for malaria case manqement which waJ developed in 2014 

availability in the fllCilitics., none of the fllCilitiethidacopyofthetrealmcnlguidelinc. 

Moreover, only the two personnel who were (onnall), trained on the policy had seen a copy 

before. 

".2.4 Prrrtrred tnt requested 10 confirm rubiria 

The qualitali\'c fmdinp bunn:ssl!t1 the quantitative data about. micfOlCop)" beina the 

prtft:rttd malaria test rcqu.ested as noted by thes.e parucipants: 
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J don 'II4JWllJy trjtlt RDT so JIUUQ/Iy fflIWSlfor SF for MPs Also ~CIJUM I wonI 

fo fee I~ purasite",14lnelIn fM blood. .. (MO. GARHI 

M • •• 'lW1I fM RDT isj lUt a rapfddiagnoJfk lest Qnd /I '&u/Ncledas ~rconl7'01 poIlC) 

gU I(J../irw lhal we must do blood fil". COIIIIItIIrI Itw MtJIarla pDTIJSile lU well. SO OM 

I f u huelcup for 1Jw- mMr 1/11 COIMS anti Its posillve I'm gOing ahead and dUiM lhol. 

,~S ils p(JJ/'n~ bU11/ Its neRaln~, and I sfill strongly beJirve Ihallltt person stllllta.J 

malaria I'm going 10 conlitrW 1M [NnQII Is still gOllll'o wall lor 1M blood film 

malorla parasile 10 com~. And It willteJ/ Me what 1M counl$ 0/ orgoniswu are and 

even ,ell 1M wh« splus and d,al"'g with so II 's imporlanllo have that IxKkup far 

1M RDT. " {MO La General) 

.• I usually reftle&1 lhe SF. microscopy. J thmk err probably the klls ore no' emil) 

avollab/e and It 's probably nor assetulllvt as fhe SF. so we end up missing JOme (Jf 

the cases " {MO, GARH) 

·U .5 Trllckln gc:omponent o(tbe policy 

When the participanu were asked "hat the lut 1 "hic:h is track ina in lhdT policy was 

about, the majority of them said tracking is (ollow;ng up on 1M pal;CnlS and o.sking them to 

come bkk usually alter two weeks to conduct the test aaain to ccnfirm their status as 

contained in the excerpts below; 

.. U's aboul/allow upon the pollenls whell we let tltem \u' ask thtm to ('Om~", 

2MUiu 11m,' few 1M revit'w onc~ they art ,.-,11, lhey uluolly don 'I CUlM bock. very 

few come back 10 sholto lhemseh'f!s 10 us " {MO LtJ Gf!neral). 

Others alto misunderstood thc tlaCking 

'The tracking u also (I challenge because 'M"Mn I '''at my child with ",moria. I will 

be Iwppy if J could gel all Olher children iI/ the how~hold being lesl~d BUI 01lT 

policy doeJ nof curnltlly allow Ihis, M" con 'I JIdf brittg peopl« Itt 10 do 1M test. 

UJWCiuffy " 'lwn IMY don " ~ inswoltct ". [MO. GARH} 
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4.2.6f>rerern'dACf 

WHO teeom.rncncb ACTs for the: treatment ofpetienu with uncompleted rnalana Finding 

from wquaJitllivcstudy supported that oflhe quantiWive study in that all the cJinicilll5 

mentioned ACTs specifically. AL u their dNJ of choice for treatment of wu;omplicated 

malariaassaidbythcscpanicipanu 

'For uttC'omplicoted INQlarla, wt US~ ArtlwlMfJwr Lumifanlrirw or Ar/~~Ul1afe 

AmotiiaqUlfw . .. {MO. GARHI 

"$0 mostly I gop ,Iw,abAnlwrm"ln Luml/anlrin,. Coarf,m 10 be specific ifllte 

patiem can afford but If a patient nmltOl aJlOl'd courtt'", 1M" any DIMr brand may 

IN Lanart DS" (PA La GerwraJ). 

4.2.7 FatilUaUve .!Iupuvbloa to ensure compU.ncC' with thC' Jloliq 

Rt'))ular supportive supervision at hta.lth facilittes by memben of the NMCP on malana 

c~ management is key in enc.ouraaing Clinicians 10 comply with the polic) 

On whether their r.ciliries were \'isited by the supervisors to ensure comphance with the 

policy responsa were negative as indicated below: 

"PersoffMl jroIft 1M "'aliona/ Malaria Con/rol Program and the Ghana Jlt!ullh 

&rvlce come rou.nd once in Q whllt' They don', come lOa often The lu~' one was 

from IIw", M'as JOIMWlwre last >€ut' " (MO La Genl!t'ull 

for Jume lime now we how! nol seen them it ",DJ fUpplJ.ft!d 10 be Jont' al/eDlI 

un a qUaT1~rly basis- [HIO La G~MrDlI 

... 2.8PatitnlsrCspODsetotbepolic) 

Oneo(lhc kc} componmb of the Test, Tral and Track Il1'aleIY i. to ensure INt prt:lCriben 

request and document for all patienll to return for review after treatment __ ilh ACT. 
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Whl!n thl! pill1IClpallts wen: asked about paUl!tU' response to the policy, the following 

quoCeswm: captured; 

"For,he first part thai is testing whoewr )"11 sll:lp«t. )'OM inow a /01 of lhe", htKI 

lhe i"'I"Tsslott 1It«)'Oil can Itaw malaria DI1Ii II W III ,101 sllow In yow blood. Inllially. 

wt ll. we weFe having challtmges bw now I lhlnk /1 " beller MCa&L" a 101 o/IMm 

Unde'Jland IhtJi WJwllYO" test and I/S Mgal""?' ,lUll don ', #un'e to be trtoted. so wlwn 

we cOilnsti tht'm, I tllinJ: a lot of them aFt' understmtdlllg bid we SIIIIIlf!I a/ew PftJPle 

who are diffiCUlt btJI11ltink It is btller titan IN/Drt, Retesting afier Ireol",enl l1 1M 

probl,,,. Becouse M~ con'/ track with RDT because " will sllII be positive so ~ 

haw to do mlcrosN1p)' and now asking Ilwflt fU ,,'omt bad afler (reOlment 10 do 

mlcT(m;opy which is mos( IiMly to IX' paid for from (heir pock~I ,. [MO, La 

Generalj 

,. For poIiefllS wilh ulicompllaueJ maltJrllJ somellmes lU' write bid me I hal'.-n 'f wr!n 

anyone who has CorM bad ~/Of't JO {MO, GARH] 

4.J Co mpli. nce ",'Itb 'be polic~ 

The personal belief and past experiences in malaria case management by health workers 

innuencedcompliance wilhthc poltcyas indicated below; 

"' I hcnY had such all encounter when RDT was Mgaln~, SF WQj negative bu, we 

treated and lhe person got beller, Symptoms were ,,·try suggestive of mU/Mia 
(MO,LaG __ J 

'II clinically I'm convinced that ' he person has ma/ario, I will SIaN and ,hen reqrNsl 

,Iw l~$1 "(SUo, GARH j 

,0 .1 Challenges witb tbe implementation of the polity 

In most developing countrin like Ghana. pri\'a1e pharmKy shops and over the counter 

medicine K llers are ~I)' the fi~t point of COfUaC't .... ken people ralliit" (Mbonye e1 al,. 



2OIS}. Clinicians complained that the: acti\'ities of lhne dispensers do not promote 

compliance with the)T policy and this was captured in the excerpts below 

"llh",k I~ challenges should be with 1M pharMaCists. 1M pharmacists olltside Ihe 

hospllal because palienlS go Ilwre. IMy roMpIa;n of fever and IMY ,real IMM 

without tesfing for maJariIJ. .. I MO LD General} 

"And 1M" I Ihinle mosl o/IMse chemical and pltarmacy shops 100 IItQI hDve come 

lip. they \4'onl lhe.r moMY so .My sell. Haw IMY OTt tesling with the RDT alright bul 

tlwy still sell when it's nega#.,t so we ltave to illSisl 'hal they do 1M rlgltt ''''''g 
{MOGARHl 

They go 10 the pharmacy and they are JllppliN with 1M drugs wit/mul ewn le-'lj"K 

Ihem, .. (PA. La ~rwroJJ. 

4.J.1.lI.imiltd educalioD or publk .~nenfU .boullhe policy 

Most of the respondents saidthc:re isaneed forlwareneucre.lion on the policy. They feel 

lh.Il most people do not fully understand the entire!)' of the poliC) . Majority of the 

p.1t1u:ipanlSalsosaid then: isa need rOl them to bc Itamedon lhe policy nOljust hearing 

aboutthc:policyfromlheircotleagues 

~/lh/tfk th" m",in challenge is ~ating c/inku.ltu and 1M gerwral pllbllc i¥ctnU(' 

for a long ',me everybody has been bJamlng every iIIneJ!J' on malaria. So fhey have 

10 IIndersland and acc~pliltal for malarkJ. YOII haw 10 'es' ~for~ YO" treul Ilhink 

people art coming on board but W~ 11111 haW! much 10 do . . f MO, La Generalj 

4.3.1.2RDTfA('TltO('koUI 

The: problem of RDT and ACT shortages "'CTC abo reponed a.s neptively influmcing 

compl'-nce with the policy. IS narratt!'d below; 

"RDT. you kno\t. il u provided by the program.lO we don', reQlly ~ mIlCh COltlroi 

o~·tr it. if il ;s fin;j'hed you can'l do anyfhmN ahoulil ACT too. 'he hospital can run 

ow o/it bill I tMM.fe them 10 buy it ou/sla, bwit ·s not very often .. {MA. Lo GenttraJj 
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"We htwe cMJlengu lucause somel,m<s 1M 1<11 kits au DCluaJly not eftOugJt nol 

~caltu ,h< cONroi p'ujtr01ff Jw.u itOl1t1pfJ1wd ii, /wcause we IttIV'IlogIsIIC Issw1 CHI 

our wmd IIuJJ WIt 1'QIf OJII blll nobodynofi«dmwl b«~ II 'I Dn ilUlilwion ~ don " 

do It s;",I< til WIt do 11 ", ~ok(Js 10 IMrt " 0 buffer fhal contr011 e\YI)1h;nx 

lOIfttbody has spilled 1M buJ/<r In Q cerlain deport",e", and COIWI to coI/UI yours. 

TMyare linl« IItirtgs l/tot slwnJdn " ltapp«n but do JOIft<lfmu hDppen, ond yOll can " 

find huffer 10 do yow 1«# Of' ewn CHI ""'<ehnds somebody 10f"I0' to 11K" lOT it and 

yo., wali tip and dov.n in dijfertN wanb 10 lonlfor /I Things Itu 'hal You see 

I come this morning and somtlxNly .... ho should haw had 1M malaria Itst done on 

Friday sinu hasn " do,., II ". fS!wclal", P~IrICI01t. GARHJ 

"A\'OilabiUry of RDT klls is a 'Yr}' big issue.}1lSI /oJt ,,'ed I \WU 10""11I}; I'" ont' I,,, 

myselfbull couldn't gel ont In the hospital" {MO. GARH} 

4.J,2UtAl1hjnformlitioDorr.C~.Ddtbt'lhlrdT 

'The nwn ~o.)OIponenl ofthc third T is accurate malaria survrillancc 10 provide reliable da1a 

lhaI .. ill jntonn decision m~m~ al the various Minilllrics of Hea1lh and hence reduce the 

burden oelhl: diSI:3.SC 1ne health informalion officers ate responsible for collecting and 

[I:portingthis information. At the facililY level. lhey BTC a1so5upposed to analyze lheirdata 

and use results for decision making. The two HIO had not had any formal uainina on the 

poltcy and "ere therefore not informed about their role evtn thoup the)' wert collecting 

and n:portingmaJariadatainloDHTMS·2 

"In 1M aspeCI of "vi~w of 0111" lkr/t,rnwnc< half~)Karly and Qltltum DlIIw facility 

lewl, il brmgs on board all til< 1;aNoU5 sutorl, TB, ART. So I l¥lng pari afrlw OPD 

lfeed the OPD incltarge with the dolo on malaria and II is part of/heir preunlaJion., 

w always look at 1M Irt!nd of malaria. like 1M numMr of IW/Ncled castl, how 

MQJf)'ttw!ft Itlled_ollta/IM lested. how "ldft)' -.eu posll/w 11r1.s Wf'dotllWlwt' 

how s~en over lite years thot our mu/(ma dma ueps Mcreaslng, lhal is rhe nultllur 

ofnuptCledkNpJjaJlmx/<w liu 4 )ltaTS now lltot lffIIIorUJ tr<Mls d~d"..1 

dkln'l know II ww parr O/IM tr",king ". I HID, GA.RH} 
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"', ••• . ttO no no Iltave nol hod aff)' "aim", 01'1 IIw poll~. w, hovr 0 moIQI'Io f«oI 
~rJO" In (I.e d,srrlct dir«lOf'1II~. $0 II "'CU /n OM of OUT annual revle .. ·s lito/II war 

mention,d ... . So 11ttT~ Ita.s nol Men an officiollrain;", Q/ 1M facility In~IfOl' me .. 

[HIO. fA Grnuol] 

".J.2.l.JCballfOa;awiG software 

Both facilities have iOn( p.pcrle~~ and are usina an electrOnic record system. e\Cf)' 

information is therefore entered into a wftware proararn.lssues with the software came up 

asachaJlcnge as indicated iD tbestatemcnts below: 

'TIw IAI~ choJl,.1tas got 10 do willi 1M softwarr .. " are using and because we 

wanled 10 go paperless Iltalls rJ,clronicolly for the OPD bUI now Ihe challe~ u 
IhGt W~ don't haw Ihis current lofrwau Q/ 1M lob. so tesl results of suspected ca,fes 

are nOl ,,,,,red directly fro- 1M lah So IItt client /uJj' IO bring the resull manllaf(l 

on a piece of pafNr to Ihe climcians who may nol always enler lest result, sometimes 

the dimciuns who SQ\t·,1tt pali~nl mf,hI t'Wli ~ clOHd" (HIO, La GrMrol). 

"Then U SII(JpOsed 10 be a linkage of ACTSfrOllt Ihe pharmacy /0 1M COIUU/I/", 

roo"., the sojrwo/"t "~ were wing In the pml could gi,., us the number of people 

who came and ~re diagnosed wIth ma/aT/a and those who Wf're Irealed with ACTS 

but as at now, (My an IUfQblr to (ellid' so IMrl! 's O/M"}" been a lug of WOI' b,IU ('en 

ILf wlto an suppnMd to 'Work .... ith the dolo and those who are suppostd 10 geMf'Ote 

,Ire daJa" [HIO, GARHJ 

4.J.l. I.llocomp)eleOHsoftbedala 

FormaJaria surveillance to be,ahd,records ofal1 individual caJesare to be collected • 

aggrt:pted and analyzed 10 infoml decisions. Malaria data was reported 10 be incomplete as 

indicaJ.Cd in thc: mnarb below 
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S(MW dirtk,aflf also ronndl Of lIS I_ 1M sysu ... cO!£Jing lIS 10 lose dolO which 

mcludes malcmo data that is (0 SOrM Ulenl, making our dala Inc-omp/e" - {HIO, 

Lagerwral) 

.. I~ bigp'oblem is with lhe quality oltltt dolO, tlte Irw;omp(elenels .... /fYOJl have 

acquired Q quoJtlIty of RDT today. ,hi" DI 'M end of Ihe mont" I expecl you 10 

produce for life the resu(1$ of what )'011 ..sed lite RDT for but tMII )'OM tell Me 'hat 

when)'Ou were ItOl ~ IhlJ persun did il. oltOtlN, person will say when I was nol 

Ivre somebody look It so 01 'he eM of 'he day you dc", '1 brow who to hold 

,~sponsjble :\IeQIfK hUI, the nu",ber IhQI )'OU gaw out hos reduced. )IOu gave oUI 

50, and)'Ou are having 10 now they dOlI " have anything 10 show tnalth;l WdJ' how 

... _,J;,.. {HID. GARHI 

"So I think jUJIIi~ ~ haw task.shiftlng ojJ1ce,s fiN 1B, If Ihty can get someone 10 

be ,esponsible 10' ond do tltt recordl"lfOf' 1M/arlo, II will htlp " [HfO. GARH} 

80th of them, ho\\c\ cr. stated that the process of entcnng data in DHMIS·2 IS not • 

,""1"&<11011. 



CHAPTER FIVE 

OISCl"SSION 

5.1 Introduction 

Pmarted in this chapter are the discussions bPed on the results obtained from the analysis 

oflbe data in chapter (our. Tbe chapter addresses the proportionofsuspccted petientstested 

for maiaria, the proportion of patienti pracribed with ACTs" Compliance wjth the policy 

and fac10n tIuIt influmte compliance with the policy. The chapter closes with limitations. 

Tbe current WHO recommendation for malaria case manaaemeRt is that all 5uspeckd 

malaria cases should be tested to canfmn diagnoses before beina treated with ACTs which 

are the recommended antimalarial medications. this led to the introduction aflhe 3T policy 

in 2012 

This Mudy evaluated the implementation of the malaria 3T policy in two health facilitin 

within the Greater Reiion. Frequent supply orlogis!ics such as RDT kits and ACTs. regular 

supervision and in-service training for health workers are key in complyinawithlhepoli cy. 

5.2 Proportion ofsusp«ttdpatienhtestedforrallaril 

Testmg patients with malaria symptoms parasitologically with RDT or microKop~ to 

oonfirm the presence of malaria parasites is critical not only for case management but also 

for measuring malaria burden accurately (WHO., 2012). In this study. more than 80% of 

suspected malaria patients were CMed to confirm diagnosis indicating that malaria ICSI wu 

00( requeslcd for almost a fifth of pe1ients wilh suspected malaril. ThiJ is suboptimaJ 

becaux the second objeclh'c ofthe NMCP, Ghana is to pro\'ide panuilOlogicai diagnosiJ to 
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aUllbpeCtcd malaria cases and provide prompt and effecti~ treatment to confirmed cases 

by the yec 2020 (GHS. 2017). 

Ina Sludycondueted bySxrwangactal .. ( 2015) in Ugan.daon prescriptIon practices amona 

children admined in six hospitals, a hi&hcr rate wa5 recoded as almost all the 

c:hil~n (96.9 0/.) ~ tested for malaria. HOVI'tvet. lower testing rate of 67% was 

reported by Chanda·Kapatactal. (2014) in 8 rctfOspecti\'c evaluation of the quality of 

malaria cue mana~t in twelve health facllnies in Zambia, likewise a testing rate of 

58.5% which ~as recorded in a study in 10 health facilities in the Ho Municipality of Ghana 

among )00 children under·five years, (Kankpetinsc et al.. 2016). 

Similarly, in Niseria (Ezenduka C.C .• 2014) reported in his stud), on adherence to treaunent 

£Uidclincs for uncomplicaled malaria thal, ~ than half of patient. suspected were not 

tnted before treatment 

In a different study on the quality of uncomplicated m.1lana case management in Ghana, 

A.P. et aI . .( 2014) concluded that with respect to testina; to confinn malaria Jlaiflosis before 

treatment, there was low adhC'rrocc. On the averase 16% of patients who were diagnosed 

with uncomplicated malaria had a panasiloloaieal tes1done . 

Microscopy was the most performed test com...,.ed 10 RDT (7&.3% VI 21.S%) in this currrni 

study. Participants in thequaJitati\'e interviews reported that microscopy wasprefe rredlo 

ROT becau5c microscopy i.s more K'OSitive and provides more inforTnalion. (or inslance, on 

!he parasite count than RDT. 
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Even though the teiting race fOWKI in this study is high.. more needs to be done to ensure 

lhII presumpti\'e treatment without confinnation i. discouraged in our health facilities. AIIO, 

more than a third (35.7%) aftest results were not documcnlCd. This is unacceptably very 

high as the test result is the ba~is for treatment 

5.3 Proportion of patients prescrUml ",jtb ACT 

The second tenet of the 3T policy stipulates that every confinned case ofmaJaria should be 

treatrd ~ith quaJity·assured antimalarial medications. It was revealed in this Sludy tMt with 

regards to the treatment of uncomplicated malaria with ACTs. there was high complianl:e, 

99,50/. (215 out of216) of the conlinned malaria cases were treated with ACTs, This is 

simibrto the findings ofBlWlle et aJ.,(2016) in which all confinned cases (100%) were 

traled ",-jlh ACTs and thai of Anuh et 1.I .. (201S) who discovered 90,8% confonnity to 

ACTS as the fmt line of treatmenl in GIw\a. 

However, in Kenya. Jwna and Zurouac (2011) in their study on Changes in health workers' 

malaria diagnosis and treatment practices found contrasting results as less than 701'1/. of both 

dUldten and adults with confirmed malaria were put in ACTs. The outcome of the study by 

Owusu - o(ori (2013) when exploring Transfusion·tJutsmitted malaria in Ghana was that 

only a quaner of patients who wcre givcn antimalarial mediation were tested 10 confinn 

dIagnosis. contrary to WHO's recommendation o( treating only confirmed can WIth 

anlimalarialmedications 

Ia this study. 70.3%ofaU suspected patienIs were pn:~ribcd \.Vith ACTs. hawn-ct. onI)' 

~ • third of the suspt.'Ctcd patients were confirmed 10 ha\'C' malaria. This shows that 

clinicians or health workers do not always comply with WHO's recommendations 
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Moreo\cr. 36.1 % oftbe pallenlS with neplive results were still prescribed with ACTs. as 

well as. 71.2"_ of the patients whose: teSl results were not docwnented (meaning the doctor 

did DOt ICC the tnt mult bef~ prescribing the Acn and 76.4-/_ ofsuspected patients ~t.o 

wm: not asked to do &It) lest 10 confinn diagnosis were I.re.ted preiwnpeively. This i5 in 

contnventioa \0 the sWdel.incs and shoW! thai the' policy is not being followed by health 

pcnonn<J 

COOttar)' to the findings In this study. re~an:h on t.J.th \\Qrhr adherence to malari. 

treatment guidelines at outpatient health facilities in southern MaI.wi revealed that 96.6-;_ 

(SOOOUlof525)ofpatientswithnegativete5lresuhsdidnotrecei\'eantimalarials(World 

HealthOraanization.:2017) 

S." Compliance with tbe polk~ 

The o .. erall compliance: IlIle ,,,,'\XK'ded in this study 'Was 58.70/_. The compliance rate: II La 

GtntnJ Hospital was higher than the GARH. This finding is comparable: to that of B.wate: 

et 11., (2016) where adherence to treatment guidelil"lfs was hiaher in the lower facilities than 

In the higher ones. 

Compliance with the 3T policy requires that a parasiloioaical test (MicroscoPl or ROn is 

requested for a suspected malaria patient. an ACT is admini~tercd only to a patient \\;th 

positi\e test result and palient is given follow up appointment ur asked to return for rn·jew 

A patienl with 8 negative lest result who is not put on an ACT is also termed compliance. 

An)' contravention of these steps is non-cQmpliance. 'This compliance rate ihows that more 

needs to be done '" ensure compliance with the polic)·. 

52 



It was also c:onlinned iD the inter\"ie1A"'S that some of lhe health personnel and prescriben 

diagnose and treat malaria ~swnpti\'ely . Some alto argued that sometimes when the 

laboratory results are neptivesnd lheyhaveastron~sU5picionofmaiari.they go ahead 

Ind treat for malaria. Tht pnw;:tiltontrs depend on their clinical SC1UC and perhaps not 

truSlinalaboralOry results. Neal«toftestneiAllve results.mounled 10 hiah ovn-lratment 

Iftdcould be a drivcr for increasinadrusresi5W\C.C, The pracllces cons!ltutc non-compliance 

to Ihe policy. Noncompliance of clinicWu to the policy could be attributed to lack of 

training and occasional stock-out of RUTs in the health facilities (Mbacham el aI .• 2014) 

With respect to compliance with the policy, it was revealed that La General Hospital, had 

maher compllancc compared to the Greller Accr. Regional Hospital. 

5.5 Challenges anociatw with the implemcatation cumpliance 

Lack llftrainina and 5upporti\lc supen'lsiun"us a major challenge identified in this study, 

Onl) 1",'0 pcnonncl had tome form of formal tIaininS on the policy. Several 5tuciics ha,'e 

shown that well-trained hca..lthcare staff could do beneT in practice most especially in the 

pt'(scncc of adcqwuc number and quality of gUidelines and job aids ( Smith l. :2009 & 

Mang.ham-Jcfferie$elal .• 2014).A.5partofthelnlinina..theprescribersshouldbeeducat~d 

on the new treatment guidelines. When the prescribers we" asked if they had or have seen 

• copy oftbc Ircalmtnt guideline for malari. C8JC' manaScmenl, !he majority said they have 

not seen. copy of treatment guidelines. In . s),slc:m'lic n::vi('w ofmallri.lre.lmenl in Sub· 

SaharanAfric .. iIWISfoundthall1\llaria~.tmenIWlSfairtyJOOd",henu,cr.5hadreceiyed 

training on the UIC orebe auideline (Boyce & Men.. 2011). 

AnaI)s.is of the qualitati,·c study revealed that in both facilities, less than halfofthe pati ents, 

42J% It La General Hospital and 48.6" •• t GARH pUI: on ACTs 'ACTe given fol~' up 
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appointmcTllS. Similarly, in the: Bongo District ofGbIna. Akanteele Aiandu ct al .. (2016) 

lnlhc-irsn..dyon implemenl4tion and challenges of test. treat and track (TJ) strateSY for 

m,alanil case management reported that 91.2°,"" of fever cases put on anti·malaria treatment 

were not given review appointments., less than so% oftht children comple~ the IT. A key 

dc1.emllnant of completing D was asking clients to mum for a review (Akanleele A&aIldaa 

C1. aI . .2016). It was reported in the inlerviews that there wu limiled public awarenc55 on the 

policy. For.arne of the suspected malaria pallents when tesiS arc requctted to confirm 

malaria diagnosis before treatment. rather want to be treated without doing any test. This is 

similar to the finding reponed by Allaras et a1 .• (2016) in a qualitative study in \\e~tem 

Upnda on Why health workers aive antimalarials to patients with negati\·c test results. 

Health providers encountered a major challenge of patienu refUSing to do requested tests or 

even denying negative test results and requesting for AL. More public education on the 

importanteoflhel Tpolicyisthereforenecessary. 

In this study. both HlOs I1'ICntl\lOcJ Incompletenns ofthc malaria data reported into DHIMS 

asagrcatchaJlenge. 1'hi.scorrelates with the ftnding of SergIo et al..(2017) whoconc;:haded 

in their study that even though eflons are being made to improve the quality of malaria data, 

lr",kin, malaria cases continue to pose a chaJlenge. 

Stock-ow of ACTs and ROTs wen: some of the challenges tI!poned by the lntcn.icwen. 

ThischaJlengc can be addrcsscxl hy continuous monitoring and rcpknishing of the IIOcks . 

E,·idenccexists lhal continoous monitoring and supervision addresses the issue 5 of frequent 

Slock-out in implcmmWion ofthr: 3T poltey (Ndonaet aI .• 2019). 
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Tncking of lhe patients who were pul on ACTs was a m8jor concern expressed by the 

p.v1ICIp&nts in this itUdy. With respect 10 the lracking. key dwlengcsoutJincd by thc HIO 

included issues with the software and data quality issues. where eta ... is il'K'omplC1C ~Iy 

because of poor dO(:wncntation and also some clinicians attending to patients outside the 

s)'stmJ 

from the qualitative inquiry, the majority of palients who are asked to mum for r'C\ ie", 

never do. All the iIme. this could be addressed by public education. engagement, and 

sensitiZl.ltion. The Ndong el 81. (2019) study addreued the issue of tracking by usin~ 

community health volunteers 10 rollow up on the pllientJ who did not return. An 

inLc1'\'cnlion of this sort has the potential to propel rull implementation and compliance with 

thc:poliq, 

5.6StudyLlmltaUoD 

One orthe limitations of this stud)' is that factors thai innuenced clinician'. compliance with 

lht policy were nol explored. Also. the validity of the data extracted rrom the databa.~ or 

the faciliti" coukf DOt be detmnined and the quality of malaria dati n:ported by bodl 

facilities into DHlMS :2 could nol be verified, Aaain. at the two facilities involved in the 

stud), mullS on pati~nts Icstin, using bolh RDT and malaria mlcroscop) were not 

Ji~lmijuishcd, 

DeJpilc Lhcsc limiwions. the stud)' achieved its main objective of C\-'aJuatina how the n 

policy i. bring implemmtcd in the two facililin by mco.sunnS the indic~. aI., key 

ch..rlkngcs a.ssociatt:"d \~il.h imp[em~ntauon oflhe policy were aho discovered. 
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CHAPTER SIX 

CONCU'SION ASD RECOMMENDATIOSS 

6.1 Conclusion 

The key finding in this study was \hat compliance with the policy was just above average 

(58%). SusptX:ted cases were tested. mostly usina microscopy. All patients who tested 

positive with theexccplKln OfODe\\'Ut! all puI on ACTs indicatina: almost 1000/. compliance 

with the 5eCOnd T. Contrary to WHO guidelines. more than. third of patients with negative 

te5I results were also put 011 ACT. as well as a sizeable number of patienlS whose lest results 

were nol docwnented. Less than half of patients put on ACTS were given follow up 

appointmmts. 

Full compliance with the 3T polie). therefore, remains a problem as the standatd has DOl 

beenn:achcdyctevenlhoughcomplianceisaveragc,thereisstillroomforimprovcmc:nt 

In the quaJilative study, health workers hi~hlig.hled a nwnber of challenges they face. The 

widely reported ones included the occasional shortage of RDT kits, RDT tests not beiDa: 

done w'Cll. lack of education on the policy for the general public and health workers, fake 

drugs in the system and also pharmacist pmcribina ACTS when the lest has not been done 

orevenwhenlheleStresuitisnegali\c 

The process of enkring the information into DHIMS as laid is not a challenge .. aU. 

6.2 RecommendatioD :!o 

8ucd on the findings in Ihi:!o study the followin, an: m:ommcndcd: 

• The NMCP should organize periodic on-:!oilC' uaininl for clinicians., phannac:iscs. 

over the COwHer medicine selLers, nurses, and health informalion officen to improve 

compliance with the policy 
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• The NMCP skould conduct periodic supportive supervision on malaria case 

management at the health facilit;es to increase compliance. 

The Ministry ofHeaJth and Ghma Health Service must ensure regular and sllSlained 

supply ofloal.aics 5UCh as RDTs kits and ACTs 10 all the facilities, thete Jhould be 

availableMdaccessible 

• Prelcribers should doc:wnent the lest results to serve as evidence mcompliance with 

thepolky. 

Management of health facilities mwt eNure frequent upgrades oflheir e lectronic 

software forc:fficienl CIIptwil'l8ofdata. 

, 17 
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Appendix (.' : ( h~('1dU1 For R«ord Esarachoa 

RE<:O){D5. REVIEWI DATA EXTRACTION TOOL 

10 Numbc:r 

I) Aaeofpaticol. 

2) Sex 

a)MaJe 

b) Female 

3) Symptoms presented or reponed (Tick (tH'r and all Uw apply) 

a) Fever 

b)H,adache 

c)Vomil 

d)CItiIl, 

e) Body pain 

f)Abdominalpain 

,) Cough Id\esl pain 

4) Laboratory Test done 

a) Yes 

b) No 

5) Type ofLaboralory Test or investigation done 

.)RDl 

b) Microscopy 

6)T",rnWts 

a) Positive 

b) Negative 

7) Medicine prncribcd 

j -



a) ACT 

b) Othcratnmwarial 

8) Palienl as.ked 10 comc back Cor review 

a)Yn 

b)No 

9)PatienlonNHIS 

.)Yes 

b) No 



Appendix [); Inl('nte~ Guide 

r.'/TERHEW Gt:IDE FOR PRESCRIBI:RS 

ParticipantlDnumhcr 

Hea1thfacilityname 

AgeofheaJthworkcr 

Sex of health worker. 

Introduction 

• 1bank health worker for their time and introduce projcct 

00 through consent form and give participant a signed copy 

Outline format of interview 

level of fonnal training/Cadre of health professional 

I. Briefly outline yourculTent position and responsibilities 

2. Can you kindly give me an overview oflhe new antimalarial drus/tr9tment (3T) 

policy? 

3. Have you had any training on the new policy? (Probe type of training and period 

trainedu wcll as conlent and duration of training and training by which 

organization) 

4. How accessible is the new treatment guideline for the policy to you in the coune of 

your work? (Probe and ask to see policy guideline if available) 

S. How often do you receive facilitative supervision on the new policy for treatment 

of malaria? (Probe fonn of supervision and who comes for supcn:ision) 

6. How are your clients n:st:Mmding to the new policy? (probe and ask whether 

patienlScomeforreviews) 

13 



7. Can you sbare yow experiences/challenges reptdin& lhe implementation of the 3T 

policy in this facilil)"? (PI"obe wailing time, testing services, prescrip«ion 

ch3llengcslexperiences,andrttOrds) 

8 In what \.\,_ys do you lhinIc the pohC) can be improvod for optimal adhermce in 

thiJ &Cilll} ~ 

1"HA~K YOU FOR YOl'R TIME 
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