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The Frontline Pharmacist column gives staff pharmacists an opportunity 
to share their experiences and pertinent lessons related to day-to-day 
practice. Topics include workplace innovations, cooperating with peers, 
communicating with other professionals, dealing with management, 
handling technical issues related to pharmacy practice, and supervising 
technicians. Readers are invited to submit manuscripts, ideas, and com-
ments to AJHP, 7272 Wisconsin Avenue, Bethesda, MD 20814 (301-
664-8601 or ajhp@ashp.org). 

evaluation of barriers to sustainable medication 
access in Honduras

Challenges to medication access have adversely af-
fected healthcare systems and people throughout 

the world, in both developed and resource-limited areas. 
Recent drug shortages have led healthcare systems to de-
sign better methods for informing providers about these 
shortages and to encourage collaboration of healthcare 
providers, managers, drug companies, and government 
systems to end these shortages. 

Over the past 30 years, the World Health Or-
ganization (WHO) has maintained the Model 
List of Essential Medicines as a guide for pro-
moting health equality.1 Having regular access 
to essential medicines by preventing and ad-
dressing drug shortages is vital to the health of 
patients and economies. 

Many interventions to increase medication 
access and improve the rational use of limited 
resources have been described. Trap et al.2 con-
ducted a randomized controlled trial to eval-
uate the impact of supervision, standardized 
treatment guidelines, and stock management 
protocols on improving the availability of essen-
tial drugs. The study revealed that overall stock 
management improved notably in the interven-
tion group. Data have also shown that health-
care personnel with limited clinical skills, par-
ticularly pharmacy technicians, can be trained 
to influence healthcare providers to improve prescribing 
practices, including the rational use of essential drugs.2,3 

These results are complemented by studies in Nepal and 
India, which showed that training health workers on 
stock management practices can meaningfully reduce 
essential medication supply exhaustion and improve 
sustained availability.3-5 These types of interventions and 
the successes of other programs globally are driving the 
goals of the work being done in Roatán, Honduras. 

Roatán, the largest of the Honduran Bay Islands, has a 
population of approximately 65,000, including people of 
African, Caribbean, and Latin American descent.6 Despite 

robust tourism, more than 65% of the population lives in 
poverty. Public health resources are limited, with only 
one public hospital and one permanent pediatrician. As 
part of the national public health system, the Honduran 
government funds Public Hospital Roatán (PHR), and 
PHR staff are Ministry of Health (MOH) employees. PHR 
has a total of 40 beds, an outpatient pediatric clinic, and 

multiple inpatient services, including general adult sur-
gery, pediatrics, internal medicine, orthopedics, obstet-
rics and gynecology, and emergency medicine. These 
services are run by eight physician specialists, nine gen-
eral practitioners, and seven medical residents. PHR did 
not have a licensed pharmacist onsite but had pharmacy 
personnel trained through previous experiences. Most 
medical staff received training in mainland Honduras. 
Many patients picked up their prescriptions at the phar-
macy onsite since they were covered with their hospital 
stay or clinic appointment. Any medications not avail-
able through the hospital pharmacy required patients to 
seek an outside private pharmacy where they had to pay 
out-of-pocket for the medications. Due to these limita-
tions, two pharmacy practice residents from the Univer-
sity of California, San Francisco (UCSF) Medical Center 
were sent to investigate and evaluate the barriers to med-
ication access at PHR.

Collaboration between PHR, the nongovernmen-
tal organization Global Healing, and UCSF Schools of 
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Medicine, Nursing, Pharmacy, and Dentistry has led to 
improved interprofessional healthcare education, in-
cluding collaboration among these organizations within  
Roatán. This resulted in updated public health policy, 
supply chain management, and the development of sus-
tainable academic global health partnerships.

The purposes of our fieldwork were to identify and 
evaluate the barriers to sustainable medication access 
and formulate targeted interventions to build a sustain-
able medication-use system for the population served 
by PHR, with a long-term goal of extending sustainable 
solutions from this model to other similarly challenged 
resource-limited settings on mainland Honduras and 
across the developing world.

methods. The field investigators, two U.S. pharmacy 
practice residents specializing in infectious diseases and 
pediatrics, obtained the support of the PHR medical 
director for this collaborative quality-improvement re-
search project. The PHR medical director subsequently 
introduced the investigators to the hospital pharmacy and 
medical staff. The first week onsite focused on interviews 
with hospital personnel. Inquiries targeted daily activities 
and workflows to identify barriers to optimal patient care. 
An interprofessional approach incorporated perspectives 
of physicians, pharmacy staff, and nurses on issues related 
to medication access. 

Direct observation of pharmacy operations and the 
medication procurement process was conducted. This 
provided an understanding of the medication-ordering 
procedure to the MOH and of stock management between 
the stockroom and pharmacy as well as documentation of 
these processes by pharmacy personnel. The medical staff 
in the emergency room and pediatric clinic were also ob-
served, which allowed us to evaluate prescribing practic-
es. The primary question posed to prescribing physicians 
concerned whether they were aware of the medication 
options stocked in the pharmacy and the amount of each 
medication available. It was critical to identify if this in-
formation influenced the medications prescribed (i.e., use 
of an accurate, up-to-date formulary list that assists pre-
scribers in selecting appropriate medications before writ-
ing a prescription). In addition to measuring medication 
access via pharmacy data, this process provided insight 
about the potential for excessive use of limited resources, 
which could ultimately influence the medication supply. 
These initial observations served as a qualitative assess-
ment of the general workflow and procedures, which led 
to subsequent quantitative analyses of medication pro-
curement and consumption. This study received exempt 
approval from the UCSF Human Research Protection Pro-
gram Committee on Human Research, as it used previous-
ly collected data for quality-improvement purposes.

A descriptive cross-sectional analysis of the 
medication-use process and the medication supply 
chain at PHR was performed. Data regarding medica-
tion procurement, consumption, and available stock 
were analyzed using procurement orders from the PHR 
pharmacy to MOH and annual medication consump-
tion data from the pharmacy for 2013. The PHR phar-
macy documents each medication and the quantity 
sent from the stockroom inventory to the pharmacy 
to track consumption. These data are used to forecast 
which medications and how many to order from MOH. 
Once this order was completed, the PHR stockroom 
would receive medications from MOH central phar-
macy located in mainland Honduras. MOH would sup-
ply PHR with medications and supplies about every 
three months.

Prescriptions were counted by pharmacy personnel 
to document the volume of prescriptions coming to the 
pharmacy. There was no documentation of what medi-
cations were written on each prescription or any com-
puter system for entering or tracking this information. 
Observing this part of the workflow led to an assessment 
of medication consumption data using stockroom in-
ventory data. The pharmacy staff was responsible for 
documenting the annual medication consumption data 
for MOH, which were reported as the mean number of 
medications dispensed from the pharmacy per month. 
In order to further quantify these data, each medication 
was categorized into a specific therapeutic class. Then, 
using the cumulative quantity of medications consumed 
in each class, therapeutic classes were stratified to assess 
which had the highest percentages of consumption. The 
mean percentages of consumed medications in 2013 
were as follows: antiinflammatory analgesic (29.4%), vi-
tamins (27.0%), cardiac medications (13.7%), antiinfec-
tives (11.3%), miscellaneous (<6.0%), gastrointestinal 
(5.0%), endocrine (4.6%), and allergy medications (3.4%). 

Procurement data were obtained from the quarterly 
medication order request sent to MOH; the requested 
drug products and quantity had been predicted based 
on the mean monthly consumption calculated from the 
prior year as described previously. We also determined 
the percentage needed of each therapeutic class from 
the pharmacy inventory order to MOH during the first 
quarter of 2014. These data represent the total amounts 
of medications received specified by drug product and 
by quantity as a total of all medications and stratified by 
therapeutic class. 

The hospital’s medications and available dosage 
forms from MOH were compared to those on the WHO 
Model List of Essential Medicines 2013. Both the core 
list and the complementary list from WHO were used as 
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comparators. Lastly, through a qualitative assessment, a 
medication-use process map was developed to identify 
potential areas of intervention to improve medication 
access and reduce inappropriate and excessive medica-
tion use. 

The most common medication classes dispensed 
by the pharmacy were analgesics or antiinflammatory 
agents (29.4%), vitamins and minerals (27%), cardiovas-
cular agents (13.7%), and antiinfectives (11.3%). Approx-
imately 48.2% of all medications per drug products were 
received from MOH in the 2014 first-quarter procure-
ment order. However, only 23% of medications per quan-
tity were received from MOH in the same procurement 
order. These data represent the total amount of medica-
tions received by drug product and by quantity as a total 
of all medications and stratified by therapeutic class.

availability of essential medicines. PHR is the 
main community hospital in Roatán. Certain diseases 
(e.g., HIV/AIDS, cancer, tuberculosis) are not treated 
at PHR and are managed at other facilities. Therefore, 
the medication classes used for the treatment of these 
conditions were excluded from the comparator list to 
prevent overestimation of the medications not available. 
For diseases that could be treated at PHR, 43.5% of 
medications from the core list and 30.9% from the 
complementary list were available from MOH.

medication-use process. We developed a medication-use 
process map to represent the complete medication-use 
process and identified potential areas of intervention to 
improve medication access, allocate limited resources, 
and reduce inappropriate and excessive medication use. 
Major barriers to sustainable medication access included 
the incomplete procurement and availability of essential 
medications via MOH. At the hospital level, a formulary 
management system and standardized treatment guide-
lines, which are crucial for optimal allocation of on-hand 
resources, were lacking. 

After presenting our findings to the medical, pharma-
cy, and administrative staff, we proposed potential in-
terventions for pharmacy and prescribing practices that 
would benefit PHR. These included the development of 
a nursing medication administration record, creation of 
standard treatment guidelines and adapted algorithms 
for common diseases based on available medications, 
and utilization of rotating pharmacy students or resi-
dents to assist with the preparation of medications and 
patient counseling and round with an interdisciplinary 
team. Other potential interventions include the institu-
tion of a pharmacy and therapeutics committee to for-
mally regulate standard practices and the development 
of a weekly formulary list organized by therapeutic class 
with current quantities and expiration dates. For the 

dispensing process, we recognized the need for dosing 
guidelines, medication labeling, patient education for 
high-risk medications, formal training for pharmacy 
staff, and pharmacist oversight. These interventions have 
not yet been implemented by future pharmacy residents 
or medical staff. Our goal is to initiate these proposed 
interventions through future interdisciplinary projects 
with the collaboration of UCSF, Global Healing, and PHR.

Outcomes of data analysis. Analysis of the most com-
mon medications dispensed in the pharmacy under-
scored the concept that medication consumption and 
access are dependent on one another. The best example 
of this is with the endocrine therapeutic class, which pri-
marily comprises antidiabetic medications. According 
to the WHO World Health Statistics from 2006, diabetes 
mellitus is the second leading cause of death in Hondu-
ras.7 Despite this fact, endocrine medications account 
for only 5% of the total therapeutic classes consumed in 
2013, thereby demonstrating the major discrepancy be-
tween disease targets and therapeutic interventions to 
provide adequate care.

Fewer than 50% of drug products and quantities 
requested from MOH were received, indicating that 
MOH was not sufficiently supplying the hospital with 
the medications requested. Stratification by therapeu-
tic class revealed even larger discrepancies between 
the medication order request and the quantities of 
medications procured. The therapeutic class that most 
notably demonstrated this discrepancy was cardiovas-
cular agents, particularly because the population in 
Roatán has a high rate of cardiovascular diseases and 
related diseases, including diabetes, hypertension, 
and hyperlipidemia. Approximately 47% of cardiac 
medications per drug product were received. Only 4% of 
the cardiac medications per quantity were sent by MOH 
for the three-month period. This is especially alarming, 
given the fact that a majority of cardiac medications (e.g., 
antihypertensives) are treatments for chronic conditions 
that need consistent, indefinite therapy. 

The primary issue to consider before analyzing the 
proportion of medications received from a quarterly 
order is which medications could be requested. 
Comparison of available medications to the WHO Model 
List of Essential Medicines raises the concern that 
numerous medications in a variety of therapeutic classes 
were unavailable from MOH. Secondary supply chains 
consisting of mostly donated medications provide only a 
minimal supplement to the major supply chain through 
MOH. Donations are largely inconsistent, expired or near 
expiry, and in unknown packaging and do not fulfill the 
desired medication options for the patient population. 
We also found that these expired donations were taking 
up a large amount of space that could be used more 
effectively for other hospital resources.
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short-term interventions. During our direct obser-
vations of the prescribers in the emergency room and 
pediatric clinic and in response to our review of the 
medication-use process, we recognized that the medical 
staff was unaware of the medications that were stocked 
in the pharmacy and warehouse. They informed us that 
pharmacy staff rarely notified them of newly acquired 
medications. Thus, prescribers had to check at the phar-
macy to see what was available or had to be informed by 
pharmacy staff after writing a prescription for a patient 
that could not be filled at the pharmacy. This is partly a 
result of inconsistent medication delivery. For example, 
one shipment may have an abundance of a specific anal-
gesic while the following delivery contains no analgesics. 
Medical, pharmacy, and administrative staff were pre-
sented with these findings, and this led to the creation of 
an electronic formulary inventory that could be used by 
hospital staff. 

Before the conclusion of the investigators’ field vis-
it, a basic electronic formulary inventory process was 
developed and implemented; a Microsoft Excel spread-
sheet (Microsoft Corp., Redmond, WA) was organized by 
medication name, dosage form, therapeutic indication, 
up-to-date quantity in the warehouse, and earliest ex-
piration date. The pharmacy staff received training on 
how to use this program by filtering the medications al-
phabetically to input quantity received (i.e., medication 
procurement orders). Physicians were taught how to fil-
ter by therapeutic indication in order to identify which 
medications were about to expire and the quantity re-
maining in order to improve rational use within each 
therapeutic class. The hospital staff was also provided 
with a written tutorial containing step-by-step instruc-
tions and visual screenshots in order to ensure the use 
of this new program. This program was dependent on 
the need to allocate a computer with basic functions to 
the pharmacy, which was relayed to hospital adminis-
tration. This electronic process supported the rational 
use of medications through timely updates of available 
inventory; restricting use to specific, qualified prescrib-
ers and appropriate indications; and allowing for the 
assessment of alternative treatment options for an indi-
cation by prescribers instead of using medications that 
are in shortage.

Follow-up. One year after our initial findings and imple-
mentation of the electronic formulary inventory process, 
we followed up with one of the pediatric clinic residents 
at PHR. The resident indicated that the pharmacy staff 
had provided prescribers with a printed inventory sheet 
every week that indicated which medications, doses, and 
formulation were available in the pharmacy; however, the 
sheet did not include up-to-date quantities and therapeu-
tic classes as provided in the version we had developed. 
The resident indicated that there was a computer in both 

the pharmacy and the stockroom. Also, the resident iden-
tified that most physicians he spoke to liked the current 
inventory process; however, medications were sometimes 
not available in the pharmacy toward the end of the week. 
Once again, prescribers had to check with the pharmacy 
to see what was available or had to be informed by phar-
macy staff after writing a prescription for a drug that was 
not available at the pharmacy. One factor that may have 
contributed to the pharmacy staff being more reluctant to 
fully utilize the electronic formulary inventory process is 
that PHR had multiple electricity power losses throughout 
the day. Overall, the pharmacy staff had improved com-
munication of the current inventory within the pharmacy 
to prescribers. 

This study had several limitations. First, as a descrip-
tive cross-sectional study, we could not evaluate the same 
procurement data during other times of the year. Any 
seasonal variations to medication availability and pro-
curement capabilities were not captured. Secondly, the 
design inherently lacked a comparator, so future studies 
are needed to test the improvements of the proposed in-
terventions. At this point, we are unable to scientifically 
assess if improving access in certain therapeutic class-
es will yield better clinical outcomes from a population 
health standpoint. There is still a need to know which 
medications would have the most incremental clinical 
benefits.
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