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Supply-chain strategies for essential medicines in rural western Kenya
during COVID-19
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Problem The coronavirus disease 2019 (COVID-19) pandemic has disrupted health systems worldwide and threatened the supply of
essential medicines. Especially affected are vulnerable patients in low- and middle-income countries who can only afford access to public
health systems.

Approach Soon after physical distancing and curfew orders began on 15 March 2020 in Kenya, we rapidly implemented three supply-chain
strategies to ensure a continuous supply of essential medicines while minimizing patients' COVID-19 exposure risks. We redistributed central
stocks of medicines to peripheral health facilities to ensure local availability for several months. We equipped smaller, remote health facilities
with medicine tackle boxes. We also made deliveries of medicines to patients with difficulty reaching facilities.

Local setting To implement these strategies we leveraged our 30-year partnership with local health authorities in rural western Kenya and
the existing revolving fund pharmacy scheme serving 85 peripheral health centres.

Relevant changes In April 2020, stocks of essential chronic and non-chronic disease medicines redistributed to peripheral health facilities
increased to 835 140 units, as compared with 316330 units in April 2019. We provided medicine tackle boxes to an additional 46 health
facilities. Our team successfully delivered medications to 264 out of 311 patients (84.9%) with noncommunicable diseases whom we were
able to reach.

Lessons learnt Our revolving fund pharmacy model has ensured that patients'access to essential medicines has not been interrupted
during the pandemic. Success was built on a community approach to extend pharmaceutical services, adapting our current supply-chain
infrastructure and working quickly in partnership with local health authorities.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
challenged health systems worldwide as they cope with the
demands of infection control and management of the disease
while maintaining the delivery of other ongoing essential care
services to patients."” Low- and middle-income countries such
as Kenya face new threats to an already overburdened health
system.! One important challenge of the pandemic is the
threat to the availability of essential medicines. Containment
and mitigation strategies, central to the COVID-19 response,
have the potential to disrupt medication supplies for vulner-
able patients who can only afford access to the public-sector
health system.” This supply-chain disruption is caused by
government-mandated lockdowns, limitation of essential
clinical services, lack of personal protective equipment for
health-care providers, and stock-outs of essential medicines."**
Addressing these challenges is essential to ensuring a robust
response for patients with COVID-19-related needs, while
preserving care for patients with other acute and chronic ill-
nesses. In this paper, we describe strategies used to respond to
these challenges, to implement proactive and patient-centric
solutions, and to secure a continuous supply of essential
medicines to patients in rural western Kenya.

Local setting

The Academic Model Providing Access to Healthcare part-
nership in western Kenya has developed care, education and
research infrastructure to respond to the needs of patients
living with human immunodeficiency virus infection.” The
partnership has subsequently leveraged this infrastructure for
the management of a comprehensive set of noncommunicable
diseases.®” A key component of the chronic disease management
programme has been the creation, implementation and scale-up
of the revolving fund pharmacy scheme, in partnership with
the appropriate local health authorities and local community
leadership. Over the past decade the revolving fund pharmacy
model has successfully addressed many supply-chain needs
for essential medicines in alignment with the Kenya essential
medicines list.*'"° The scheme operates within the catchment
area of the Academic Model Providing Access to Healthcare
partnership, spanning across seven counties and serving a
population of 8 million people in western Kenya.

After the first case of COVID-19 was identified in Kenya
on 13 March 2020, the government immediately implemented
physical distancing and sheltering-in-place orders begin-
ning 15 March 2020. Before this time, the revolving fund
pharmacy scheme used a pull-based supply system whereby
medicines were supplied to 85 peripheral health facilities
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throughout western Kenya based on
drug order requests from those health
facilities. However, after the Kenyan
government enacted physical distancing
guidelines and curfew requirements, we
switched to a push-based supply system
to support more rapid availability of
medicines during this health crisis. We
developed three context-specific strate-
gies to ensure a continuous, timely and
secure supply of essential medicines to
patients throughout western Kenya. We
present the available data on 33 essential
medicines in 14 therapeutic categories.

Approach

The first strategy was the creation of
decentralized warehouses in peripheral
health facilities. In response to the physi-
cal distancing directives, staft of the re-
volving fund pharmacy scheme worked
in partnership with appropriate county
health authorities to determine the types
and quantities of medications, as well as
a delivery plan for essential medicines.
Before the COVID-19 pandemic, the
majority of the revolving fund pharmacy
scheme’s medications were stored in a
central pharmacy warehouse. After March
2020, we decentralized the medication
supply by redistributing the central stock
of essential medications for chronic dis-
ease management (such as hypertension,
diabetes and epilepsy) and acute ailments
(such as infectious diseases) to 11 health
facilities throughout western Kenya.

The second strategy was to provide
patients with safer access to essential
medicines. As of 15 March 2020, pa-
tients with chronic disease needs were
encouraged to limit visits to hospitals.
In response, staff of the chronic disease
management programme increased the
time between follow-up clinical visits.
The change in follow-up interval was
communicated by the clinicians to
patients and the staff of the revolving
fund pharmacy, who then modified
the quantity of medications provided
to each patient. Thus, we could easily
refill patients’ long-term medications
without unnecessarily exposing patients
or clinicians to the risk of COVID-19.
We converted many of the health facili-
ties in the chronic disease management
network into sites where medicine tackle
boxes containing a full complement
of chronic disease medications were
provided to assist staff with dispens-
ing. These facilities were the smallest
ones, located in very rural areas, where

chronic disease medications have tra-
ditionally not been available. Medicine
tackle boxes were stationed at these
facilities even on days when there was
no chronic disease management clinic,
so that patients could come and obtain
medication refills at their convenience.
The clinicians in our network informed
patients about the new system so that
patients could correctly refill their
medications at facilities equipped with
medicine tackle boxes. Patients were
reminded to follow all safety measures
as per the health ministry guidelines,
including wearing of masks and hand-
hygiene. By enabling access to chronic
disease medicines at the nearest health
facility, we avoided the need for patients
to travel long distances via public trans-
port to reach higher-level facilities.
The third strategy was community
delivery of medications. For patients who
faced extra problems in reaching even
their nearby health facilities (such as
informal sector labourers, full-time
caregivers or patients with disabilities),
we developed a system of direct deliver-
ies of medication to patients. Using our
point-of-care electronic medical record
system,'"'* we identified patients who
were due for medication refills. A mem-
ber of the pharmacy staff called each pa-
tient to verify demographic, clinical and
medication information, and invited the
patient to come to a conveniently located
medication drop-off point in the commu-
nity. Drop-off points could be a patient’s
home, a local church, the community
chief’s office, a local dispensary or any
other agreed upon location that a patient
could conveniently visit while adhering
to social distancing recommendations.
To maintain confidentiality, medications
were pre-packed in opaque brown bags to
conceal the contents. A 90-day supply of
medication was dispensed to reduce the
frequency of contact the patients were
required to have with health-care staff.
On distribution days, patients were given
time-slots for attendance so that there
were no more than six patients at any
time. Patients observed hand-hygiene
(washing hands when they reached the
drop-off point) and physical distancing
(maintaining at least 2 m of space from
others) while receiving their medicines
from the pharmacist who used personal
protective equipment. The pharmacy staft
verified the medication and gave each
patient appropriate counselling to ensure
therapeutic safety. We encouraged pa-
tients to pay via the local cashless mobile
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phone-based payment service. Patients
were also advised to purchase national
health insurance to take advantage of
the benefits package including outpa-
tient medication coverage. For patients
who could not afford a 90-day supply of
medications, we loaned them the cost
of the medications using our revolving
drug fund and designed a repayment plan
over the course of 90 days. Patients with
acute complications were evaluated by a
clinician via synchronous telephone con-
sultation, thus streamlining the referral
process and avoiding unnecessary visits
to the health facility.

Relevant changes

The supply of these medications to
facilities surged in April 2020, 1 month
after Kenya’s first COVID-19 case was
identified (Table 1). The quantity of
medicines for chronic diseases supplied
increased about 2.5-fold in April 2020
relative to April 2019 (from 308760 to
787200 units) and the quantity supplied
for non-chronic diseases increased 6.3-
fold (from 7570 to 47 940 units). These
increases ensured that medications
were available in the selected peripheral
health facilities for several months. We
were able to be proactive and responsive
by adapting our responses to the local
context during this health crisis.

Before March 2020, we had 11 pe-
ripheral health facilities equipped with
tackle boxes. In less than 1 month after
the first case of COVID-19 in Kenya,
we had converted and equipped an ad-
ditional 46 peripheral and rural health
facilities with tackle boxes, so that more
patients could easily receive their medi-
cations while minimizing COVID-19
exposure risks.

As of 19 June 2020, our team has
delivered medications to 264 out of 311
patients (84.9%) whom we were able
to reach. All patients received a 90-day
supply of medicines at each encounter,
followed by a follow-up telephone call
to ensure the medications were being
used correctly. Currently, our team is
working closely with health authori-
ties, local COVID-19 rapid-response
teams and community strategy focal
personnel. The plan is for continuous
drug delivery efforts, community-based
portable care delivery and community-
health volunteer engagement to ensure
patients do not miss any treatments for
hypertension, diabetes and other non-
communicable diseases.
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Table 1. Essential medications supplied to health-care facilities over 4-month periods in
2019 and 2020, western Kenya
Month Chronic disease medicines Non-chronic disease medicines
No. of units supplied® Relative No. of units supplied® Relative
H b H b
2019 2020 difference 2019 2020 difference
January 583386 642796 1.1 33930 58210 1.7
February 352136 426682 1.2 14620 55585 3.8
March 489968 705924 14 13720 26470 19
April 308760  787200¢ 25 7570  47940¢ 6.3

@ 1 unit=1 tablet, capsule, bottle or vial.

® Relative difference =no. of units supplied in 2020+ no. of units supplied in 2019. Data were available on
33 essential medicines in 14 therapeutic categories: 10 chronic disease medicine categories and 4 non-
chronic disease medicine categories. The data are from the project’s own database.

¢ 1 month after central medicine stocks were redistributed to 11 peripheral health facilities. The first case
of coronavirus disease 2019 in Kenya was reported on 13 March 2020 and government-issued physical
distancing directives in Kenya were issued on 15 March 2020.

Box 1.Summary of main lessons learnt

Community-centric and proactive strategies ensured the continuous, timely and secure
supply and availability of essential medicines for public-sector patient populations during
the coronavirus disease 2019 pandemic.

Adaptability, flexibility and forward thinking allowed us to leverage and convert the current
pharmacy network to more local medicine distribution points so that patients continued
to have safe access to essential medicines.

Local partnership was required to ensure an important pillar of the health system was not
interrupted during this health crisis.

Lessons learnt

Preserving the supply of essential medi-
cines in low-resource settings is essential
to protect patients with and without
COVID-19-related complications dur-
ing this pandemic. Our paper describes
a proactive approach to ensuring the

continuous, timely and secure supply
of essential medicines for public-sector
patient populations throughout western
Kenya (Box 1). First, we have learnt that
the proactive push-based supply strategy
worked effectively during this time of
crisis when there are immediate disrup-
tions to the supply chain. Second, we
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remained flexible and forward thinking,
knowing that one strategy would not
work across all settings. As a result, we
created multiple strategies to decentral-
ize our medication supply. For example,
medicine tackle boxes ensured close-
to-home medication pick-ups for our
patients. Lastly, medicine delivery to vari-
ous community drop-off points required
multiple points of coordination. By work-
ing closely with local health authorities,
including the public health offices, we
maximized patient trust, while minimiz-
ing the chance of inadvertently causing
community spread of COVID-19. H
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Résumé

Stratégies d'approvisionnement en médicaments essentiels dans les régions rurales du Kenya occidental durant la pandémie

de COVID-19

Probléme La pandémie de maladie a coronavirus 2019 (COVID-19)
a bouleversé les systémes de santé du monde entier et menacé
I'approvisionnement en médicaments essentiels. Dans les pays a faible
et moyen revenu, les patients vulnérables ayant uniquement acces aux
soins de santé publics ont été particulierement affectés.

Approche Peu aprés l'instauration de la distanciation physique et du
couvre-feu le 15 mars 2020 au Kenya, nous avons rapidement mis en
ceuvre trois stratégies visant a assurer un approvisionnement continu
en médicaments essentiels, tout en limitant les risques d'exposition des
patients au coronavirus. Nous avons redistribué les principaux stocks
de médicaments aux établissements sanitaires périphériques afin de
garantir leur disponibilité pendant plusieurs mois. Nous avons fourni des
boites de matériel médical aux petits centres de soins implantés dans
des régions reculées. Nous avons également livré des médicaments aux
patients incapables de se rendre dans un établissement.
Environnementlocal Pour déployer ces stratégies, nous avons profité
de nos trente années de partenariat avec les autorités sanitaires locales
dans les régions rurales du Kenya occidental et compté sur le modele

existant de financement pharmaceutique renouvelable, qui dessert 85
centres de soins périphériques.

Changements significatifs Les stocks de médicaments essentiels
servant au traitement de maladies chroniques et non chroniques
redistribués aux centres de soins périphériques sont passés de 316 330
unités en avril 2019 a 835 140 unités en avril 2020. Nous avons procuré
des boites de matériel médical a 46 centres de soins supplémentaires.
Notre équipe a réussi a livrer des médicaments a 264 des 311 patients
(84,9%) souffrant de maladies non transmissibles que nous sommes
parvenus a contacter.

Legons tirées Grace a notre modele de financement pharmaceutique
renouvelable, les patients ont pu accéder aux médicaments essentiels
sansinterruption durant la pandémie. Ce succés repose sur une approche
communautaire destinée a étendre les services pharmaceutiques en
adaptant l'infrastructure de notre chaine d'approvisionnement actuelle,
etenavancant rapidement par le biais de partenariats avec les autorités
sanitaires locales.

Pesiome

CTpaTervwl LenoYyku noCTaBoOK OCHOBHbIX JIEKapPCTBEHHDbIX CpeacCTB B CeJibCKune pa|7|0|-||>| 3anagHon KeHun Bo

BpemA naHgemuu COVID-19

Mpo6nema lMaHaemuns 3aboneBaHuA, BbI3bIBAEMOTO
KopoHasmpycom 2019-nCoV, HeraTMBHO OTPasnnach Ha CUCTeMax
3APaBOOXPAHEHNA BO BCEM MUPE W CO3Aana yrposy And nocTaBok
OCHOBHbIX fleKapCTBEeHHbIX cpeacTs. OCobeHHO 3HaunTeNbHoe
BMAHVE ObINO OKa3aHO Ha YA3BMMbIX MaLMEHTOB B CTPaHaX C HU3KMM
N CPefHVIM YPOBHEM [10XO[0B, KOTOPblE MOTYT NO3BONTL cebe
TOJNbBKO YCNYTY CUCTEMbI OOLLIECTBEHHOIO 3APAaBOOXPAHEHNS.
Mopxop Bckope nocne Toro, kak 15 mapta 2020 roga 8 KeHuun
ObINN BBeeHbI Pr3MUecKoe AUCTAHLMPOBAHNE N KOMEHOAHTCKMN
Yac, Hamu ObiV He3amed/IMTENbHO PEeanv3oBaHbl TPWU CTPATErK,
KacatoLLyiecs Lienoyek NoCTaBOK, B LIENAX 0becreyeHns HenpepbiBHbIX
MOCTaBOK OCHOBHbIX NIEKaPCTBEHHbBIX CPEACTB MNP MUHMUMMA3ALIAN
pUCKa 3apaxeHna naumeHTOB KOpOHaBMpycom. Hamu 6binm
nepepacnpeneneHbl LIeHTPanbHble 3anachl IeKapCTBEHHbIX CPEACTB
no nepudepUNHBIM MEANLIMHCKAM YYpeXXAeHNAM ANA 0becneyeHua

VX HANUMA Ha MecTax B TeUeHMe HeCKOMbKMX MecaLeB. Heborbluve
oTAaneHHble MeAuUMHCKNe yupexaeHuna Obinn 0bopynoBaHbl
anteykamu. Kpome TOro, Hamu ocylecTBnAnacb AOCTaBKa
NekapCTBEHHbIX CPeACTB MaLMeHTaM, He VMEIOLWMM BO3MOXHOCTY
6ecnpenaTCTBEHHO A0BMPATLCA [0 NeYEOHbIX YUPEXAEHNIA.
MecTHble ycnoBua [1na peanvsaumn ykasaHHbIX CTpATerm Hamm
OblNV UCTONBb30BaHbI MeXaHM3Mbl, HapaboTaHHble 3a 30 eT Hawero
NapTHEPCTBA C MECTHBIMI OPraHamMm 30PaBOOXPAHEHIA B CENbCKIX
palioHax 3anagHow KeHinu, a Takke CyLecTBYIOLINIA 060POTHbI GOHZ
anTeuHoW MHOYCTPWN, 0OCTYKMBAIOLWWIA 85 MEAMLMHCKIX LEHTPOB,
HaxoAALMXCA Ha nepudpepun.

OcywecTBneHHble nepemeHbl B anpene 2020 roaa 3anacbl OCHOBHbIX
NeKapCTBEHHbIX CPeACTB OT XPOHUYECKUX U HEXPOHUYECKMX
3aboneBaHuin, NnepepacnpeneneHHole B nepndepuiiHoie
MeANUMHCKME yupexaeHus, ysennunnnce fo 835 140 eanHul B
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CpaBHeHWI C MoKkazaTtenem B 316 330 eanHWL, 3adVKCMPOBAHHbBIM B
anpene 2019 ropa. lononHutenoHble 46 MeAUUMHCKNX YUpeXLeH
Bbinv obecneyeHbl anTeykamu. Halla kKomaHaa ycrneluHo nocTasmia
nekapctBa 264 naumeHtam 13 311 (84,9%) C HeMHOEKLMOHHbIMM
3a001eBaHUAMY, 1O KOTOPBIX HaM Yaanoch A00paTbCs.

BoiBoabl Halla mofenb anteyHoro o60pOTHOro GpoHAa
obecneumnna 6ecnpepbiBHBI AOCTYN MALMEHTOB K OCHOBHBIM

Dan N Tran et al.

NeKkapcTBeHHbIM CPeACTBaM BO BpemA naHAemuu. Ycrnex 6bin
OCHOBaH Ha COLMONOTMYECKOM MOAXOAE K paclmpeHuio
AOCTYMHOCTV hapmaLeBTMYeCKUX yCNyr, agantaymm Hawei
TeKylen MHPPaCTPYKTypbl LENOYKM NMOCTAaBOK W ONepPaTUBHOM
B3aMMOZENCTBIM C MECTHbIMY OpraHamyi 3,paBOOXPaHeHNS.

Resumen

Estrategias de la cadena de suministro de medicamentos esenciales en las zonas rurales del oeste de Kenia durante la COVID-19

Situacién La pandemia de la enfermedad por coronavirus 2019
(COVID-19)ha perturbado los sistemas sanitarios de todo el mundo
y ha amenazado el suministro de medicamentos esenciales. Se ven
especialmente afectados los pacientes vulnerables de los paises de
ingresos bajos y medios que solo pueden acceder a los sistemas
sanitarios publicos.

Enfoque Poco después de que comenzaran el distanciamiento fisico y
las rdenes de toque de queda el 15 de marzo de 2020 en Kenia, pusimos
en marcha rdpidamente tres estrategias para garantizar un suministro
continuo de medicamentos esenciales y minimizar al mismo tiempo
los riesgos de exposicién de los pacientes al COVID-19. Redistribuimos
las existencias centrales de medicamentos a los centros de salud
periféricos para garantizar la disponibilidad local durante varios meses.
Equipamos a los centros de salud mds pequefios y remotos con cajas
de botiquin. También hicimos entregas de medicamentos a pacientes
con dificultades para llegar a los centros.

Marco regional Para poner en practica estas estrategias, hemos
aprovechado nuestra asociacién de 30 afios con las autoridades

sanitarias locales de las zonas rurales del oeste de Kenia y nos hemos
apoyado en el modelo existente de financiacién farmacéutica rotatoria,
que atiende a 85 centros de salud periféricos.

Cambios importantes Las existencias de medicamentos esenciales
para el tratamiento de enfermedades crénicas y no crénicas
redistribuidas a los centros de atencién periférica pasaron de 316.330
unidades en abril de 2019 a 835.140 unidades en abril de 2020.
Hemos adquirido cajas de material médico para otros 46 centros de
salud. Nuestro equipo pudo entregar medicamentos a 264 de los 311
pacientes (84,9%) con enfermedades no transmisibles con los que
logramos contactar.

Lecciones aprendidas Gracias a nuestro modelo de financiacion
farmacéutica rotatoria, los pacientes pudieron acceder a los
medicamentos esenciales sin interrupcién durante la pandemia. Este
éxito se basa en un enfoque comunitario para ampliar los servicios
farmacéuticos adaptando nuestra infraestructura de cadena de
suministro existente y avanzando rdpidamente mediante asociaciones
con las autoridades sanitarias locales.

References

1. Rapid assessment of service delivery for NCDs during the COVID-19
pandemic. Geneva: World Health Organization; 2020. Available from:
https://www.who.int/publications/m/item/rapid-assessment-of-service
-delivery-for-ncds-during-the-covid-19-pandemic [cited 2021 Jan 12].

2. Maintaining essential health services: operational guidance for the
COVID-19 context: interim guidance. Geneva: World Health Organization;
2020. Available from: https://apps.who.int/iris/handle/10665/332240 [cited
2021 Jan 12].

3. Kretchy IA, Asiedu-Danso M, Kretchy JP. Medication management and
adherence during the COVID-19 pandemic: perspectives and experiences
from low-and middle-income countries. Res Social Adm Pharm. 2021
01;17(1):2023-6. doi: http://dx.doi.org/10.1016/j.sapharm.2020.04.007
PMID: 32307319

4. Newton PN, Bond KC, Adeyeye M, Antignac M, Ashenef A, Awab GR, et
al; 53 signatories from 20 countries. COVID-19 and risks to the supply
and quality of tests, drugs, and vaccines. Lancet Glob Health. 2020
Jun;8(6):e754-5. doi: http://dx.doi.org/10.1016/52214-109X(20)30136-4
PMID: 32278364

5. Einterz RM, Kimaiyo S, Mengech HN, Khwa-Otsyula BO, Esamai F, Quigley F,
et al. Responding to the HIV pandemic: the power of an academic medical
partnership. Acad Med. 2007 Aug;82(8):812—18. doi: http://dx.doi.org/10
.1097/ACM.0b013e3180cc29f1 PMID: 17762264

6. MercerT, Gardner A, Andama B, Chesoli C, Christoffersen-Deb A, Dick J, et al.
Leveraging the power of partnerships: spreading the vision for a population
health care delivery model in western Kenya. Global Health. 2018 May
8;14(1):44. doi: http://dx.doi.org/10.1186/512992-018-0366-5 PMID:
29739421

7. Vedanthan R, Kamano JH, Bloomfield GS, Maniji |, Pastakia S, Kimaiyo SN.
Engaging the entire care cascade in western Kenya: a model to achieve the
cardiovascular disease secondary prevention roadmap goals. Glob Heart.
2015 Dec;10(4):313-17. doi: http://dx.doi.org/10.1016/j.gheart.2015.09.003
PMID: 26704963

8. Tran DN, Manji |, Njuguna B, Kamano J, Laktabai J, Tonui E, et al. Solving the
problem of access to cardiovascular medicines: revolving fund pharmacy
models in rural western Kenya. BMJ Glob Health. 2020 Nov;5(11):e003116.
doi: http://dx.doi.org/10.1136/bmjgh-2020-003116 PMID: 33214173

9. Tran DN, Njuguna B, Mercer T, Maniji |, Fischer L, Lieberman M, et al. Ensuring
patient-centered access to cardiovascular disease medicines in low-income
and middle-income countries through health-system strengthening.
Cardiol Clin. 2017 Feb;35(1):125-34. doi: http://dx.doi.org/10.1016/j.ccl
.2016.08.008 PMID: 27886782

10. Manijil, Manyara SM, Jakait B, Ogallo W, Hagedorn IC, Lukas S, et al. The
revolving fund pharmacy model: backing up the ministry of health supply
chain in western Kenya. Int J Pharm Pract. 2016 Oct;24(5):358-66. doi:
http://dx.doi.org/10.1111/ijpp.12254 PMID: 26913925

11. Tierney WM, Rotich JK, Hannan TJ, Siika AM, Biondich PG, Mamlin BW, et
al. The Academic Model Providing Access to Healthcare medical record
system: creating, implementing, and sustaining an electronic medical
record system to support HIV/AIDS care in western Kenya. Stud Health
Technol Inform. 2007;129(Pt 1):372—6. PMID: 17911742

12. Vedanthan R, Blank E, Tuikong N, Kamano J, Misoi L, Tulienge D, et al.
Usability and feasibility of a tablet-based Decision-Support and Integrated
Record-keeping (DESIRE) tool in the nurse management of hypertension in
rural western Kenya. Int J Med Inform. 2015 Mar;84(3):207-19. doi: http://dx
.doi.org/10.1016/j.ijmedinf.2014.12.005

392 Bull World Health Organ 2021;99:388-392 | doi: http://dx.doi.org/10.2471/BLT.20.271593


https://www.who.int/publications/m/item/rapid-assessment-of-service-delivery-for-ncds-during-the-covid-19-pandemic
https://www.who.int/publications/m/item/rapid-assessment-of-service-delivery-for-ncds-during-the-covid-19-pandemic
https://apps.who.int/iris/handle/10665/332240
http://dx.doi.org/10.1016/j.sapharm.2020.04.007
http://www.ncbi.nlm.nih.gov/pubmed/32307319
http://dx.doi.org/10.1016/S2214-109X(20)30136-4
http://www.ncbi.nlm.nih.gov/pubmed/32278364
http://dx.doi.org/10.1097/ACM.0b013e3180cc29f1
http://dx.doi.org/10.1097/ACM.0b013e3180cc29f1
http://www.ncbi.nlm.nih.gov/pubmed/17762264
http://dx.doi.org/10.1186/s12992-018-0366-5
http://www.ncbi.nlm.nih.gov/pubmed/29739421
http://dx.doi.org/10.1016/j.gheart.2015.09.003
http://www.ncbi.nlm.nih.gov/pubmed/26704963
http://dx.doi.org/10.1136/bmjgh-2020-003116
http://www.ncbi.nlm.nih.gov/pubmed/33214173
http://dx.doi.org/10.1016/j.ccl.2016.08.008
http://dx.doi.org/10.1016/j.ccl.2016.08.008
http://www.ncbi.nlm.nih.gov/pubmed/27886782
http://dx.doi.org/10.1111/ijpp.12254
http://www.ncbi.nlm.nih.gov/pubmed/26913925
http://www.ncbi.nlm.nih.gov/pubmed/17911742
http://dx.doi.org/10.1016/j.ijmedinf.2014.12.005
http://dx.doi.org/10.1016/j.ijmedinf.2014.12.005

	Table 1

