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Abstract 

Objectives: We aimed to characterize the proportion of clients presenting to community pharmacies with influenza‑
like illness (ILI) and the severity of their illness; the proportion with detectable influenza A, influenza B, and other 
pathogens (i.e., parainfluenza I, II, and III, adenovirus, respiratory syncytial virus, human metapneumovirus); and to 
describe their self‑medication practices.

Methods: A cross‑sectional study was conducted in six pharmacies in Guatemala City. Study personnel collected 
nasopharyngeal and oropharyngeal swabs from participants who met the ILI case definition and who were self‑med‑
icating for the current episode. Participants were tested for influenza A and B and other pathogens using real‑time 
RT‑PCR. Participants’ ILI‑associated self‑medication practices were documented using a questionnaire.

Results: Of all patients entering the pharmacy during peak hours who responded to a screening survey (n = 18,016) 
6% (n = 1029) self‑reported ILI symptoms, of which 45% (n = 470/1029) met the study case definition of ILI. Thirty‑
one percent (148/470) met inclusion criteria, of which 87% (130/148) accepted participation and were enrolled in the 
study. Among 130 participants, nearly half tested positive for viral infection (n = 55, 42.3%) and belonged to groups 
at low risk for complications from influenza. The prevalence of influenza A was 29% (n = 35). Thirteen percent of the 
study population (n = 17) tested positive for a respiratory virus other than influenza. Sixty‑four percent of participants 
(n = 83) reported interest in receiving influenza vaccination if it were to become available in the pharmacy. Medica‑
tions purchased included symptom‑relieving multi‑ingredient cold medications (n = 43/100, 43%), nonsteroidal anti‑
inflammatory drugs (n = 23, 23%), and antibiotics (n = 16, 16%). Antibiotic use was essentially equal among antibiotic 
users regardless of viral status. The broad‑spectrum antibiotics ceftriaxone and azithromycin were the most common 
antibiotics purchased.

Conclusions: During a typical influenza season, a relatively low proportion of all pharmacy visitors were experiencing 
influenza symptoms. A high proportion of clients presenting to pharmacies with ILI tested positive for a respiratory 
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Introduction
Influenza is a vaccine-preventable viral disease that 
causes significant morbidity and mortality world-
wide [1]. Influenza-like illness (ILI) is characterized by 
acute onset of fever, cough, and a range of other pos-
sible symptoms such as headache, myalgia, nasal con-
gestion, fatigue, chills, and sore throat. Management 
of symptoms using medications widely available over-
the-counter at pharmacies, is usually sufficient for mild 
influenza. While non-severe cases of influenza are usu-
ally self-limiting, ILI symptoms can be difficult to dis-
tinguish, leading to confusion between viral respiratory 
infections and other differential diagnoses that may 
require other treatments. Although it is well established 
that inappropriate medication use can result in unnec-
essary side effects and increase direct costs to patients, 
there is little to no information on the proportion of 
patients that visit pharmacies with ILI to self-treat 
symptoms [2]. Self-medication with antimicrobials for 
ILI and the adverse effects of inappropriate self-care 
are a dangerous combination that may be interrupted 
through pharmacy-based interventions [3–5].

Pharmacy based interventions that support preven-
tion, detection and treatment of influenza are benefi-
cial in high-income countries for improving vaccination 
rates, and facilitating appropriate guidance for symp-
tomatic care, but pharmacy based interventions are 
uncommonly implemented in low- to middle-income 
countries (LMIC) [3]. The role of pharmacies have 
become increasingly apparent during the COVID-
19 pandemic where pharmacists have contributed to 
improve supply chain management, workforce devel-
opment, testing and vaccination [6–9]. Highly trained 
professionals work closely, and in some cases under 
protocols, with physicians to guide prevention strat-
egies and rational use of medications [10]. In most 
low-income countries, however, pharmacy attendants 
receive little to no training in medication use, and con-
sequently, prevention and treatment strategies encoun-
ter several barriers toward implementation [11]. Notable 
pharmacist based interventions from the United States 
and other high income countries have taken decades to 
achieve and will require concerted efforts in LMICs to 
achieve significant impact [12–14].

A significant proportion of patients with mild influenza 
are thought to seek care primarily at private pharmacies 
in Guatemala; thus, these settings may be appropriate 

for ILI detection, influenza prevention through vaccina-
tion campaigns, and medication stewardship [15, 16]. 
Medications are provided free of charge to the majority 
of the population who seek care at the ministry of health 
(MOH), yet true access to medications through the MOH 
is limited due to frequent stock-outs. Most medications, 
however, are available for out-of-pocket purchase at pri-
vate pharmacies where there are few dispensing restric-
tions. Oseltamivir, corticosteroids, and multi-ingredient 
cold medications are sold without prescriptions at public 
and private pharmacies [17]. At the time this study was 
carried out, March–July, 2018, there were no restrictions 
requiring a prescription for antibiotic purchase and this 
study provides historical information about medication 
use before legislation was passed.

In order to explore the feasibility and impact of a 
pharmacy-based ILI intervention, this study aimed to 
(1) characterize the proportion of clients presenting 
to community pharmacies in Guatemala City, Guate-
mala with self-reported ILI; (2) to detect the propor-
tion of that population infected with influenza A or B 
and other viral respiratory pathogens using real-time 
reverse-transcriptase polymerase chain reaction (rRT-
PCR) among individuals with ILI, and (3) to describe 
self-medication practices among those with ILI 
symptoms.

Methods
Study design, population, and sample size
We conducted a cross-sectional exploratory study from 
March 13th to July 31st, 2018, in six private pharmacies, 
from a total of 5581 registered pharmacies in Guatemala. 
Pharmacies were selected from a range of neighborhoods 
geographically distributed across Guatemala City during 
the predicted 2018 influenza season in Guatemala (epi-
demiological weeks 11–31). Pharmacies belonging to the 
same private pharmacy chain were chosen based on the 
availability of private areas for participants’ screening and 
sample collection, well-defined peak hours (determined 
by pharmacy marketing data), and serving customers of 
high, middle, and middle-low socio-economic status.

An estimated 8608 clients were projected to visit study 
pharmacies during the study hours (Monday through Fri-
day, 3–8 pm) per pharmacy marketing data. Sample size 
was determined to capture clients entering the pharmacy 
with self-reported ILI. Due to lack of any prior data, we 
calculated the sample size for an unknown population 

virus. Programs that guide appropriate use of antibiotics in this population are needed and become increasingly 
important during pandemics caused by respiratory viral pathogens.
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proportion, with 5% margin of error, 95% confidence 
interval, and maximized the error for proportion, esti-
mating that 50% of pharmacy clients would present with 
ILI. We determined that a sample size of 356 participants 
would be adequate to describe the population with ILI 
presenting to the selected pharmacies during peak hours.

Screening, enrollment, samples taken
Participants were enrolled from 3 to 8 pm to screen the 
highest number of clients possible. Trained field techni-
cians approached every client who entered the pharmacy; 
those who confirmed having “a cold” or “the flu” were 
invited to hear more about the study by study-physicians/
study-pharmacists and taken through the ILI screening 
questions. Parents/guardians answered on behalf of study 
participants ≤7 years. All adult participants provided 
written informed consent, participants 7–17 years old 
provided informed assent, and parents/guardians con-
sented for participants < 7 years old.

Participants were included if they had confirmed ILI, 
defined as self-reported history or measured fever ≥38 °C 
with the presence of cough and/or sore throat, with onset 
≤10 days before the pharmacy visit; and if they were 
seeking self-medication for their current ILI episode.

The following clients were excluded from participa-
tion: those who had been prescribed medication by a 
physician, those who presented to the pharmacy for 
reasons other than seeking medications for ILI symp-
toms, patients using phone-in pharmacy delivery ser-
vices, patients using drive-through pharmacy services, 
individuals who arrived to purchase medications for 
persons not present, and children < 5 years old show-
ing any general danger sign according to Integrated 
Management of Childhood Illness guidelines (IMCI: 
a child who is unable to drink or breastfeed; who is 
vomiting in a quantity sufficient to vacate the stomach 
completely; or who has had a convulsion) [18]. Further, 
clients with danger signs for respiratory illness were 
not enrolled in the study but rather instructed to seek 
care immediately at the nearest health facility. These 
are, adults presenting with respiratory rate greater 
than 26 breaths/minute or blood O2 saturation < 90% 
while breathing ambient air (measured by digital pulse 
oximetry); among pregnant women, the danger sign is 
considered blood O2 saturation < 95% while breathing 
ambient air [19]. High risk individuals were defined as 
those with asthma, diabetes, chronic cardiac disease, 
chronic renal disease, chronic liver disease, chronic 
neurological disease, a chronic hematological disorder, 
obesity, or tuberculosis, or who were pregnant or older 
than age 65 [20]. Additional, country specific, high risk 
categories were included to account for locally relevant 

chronic conditions. These are: thyroid disease and 
stunted growth [20].

A total of three swabs (two nasopharyngeal and one 
oropharyngeal sample) were collected by trained person-
nel from participants to use in two separate laboratory 
tests: an antigen-based rapid influenza test and rRT-PCR 
analysis for viral respiratory diseases. One nasopharyn-
geal sample was immediately tested at the pharmacy by 
rapid influenza test using the SD BIOLINE Influenza 
Ag A/B/A(H1N1) pandemic® test. Participants were 
informed of their rapid-test results after completing 
all portions of the questionnaire. The remaining naso-
pharyngeal and oropharyngeal swabs were placed into 
universal transport media and stored in pharmacies at 
4–8 °C overnight before being picked up the following 
day (samples were stored at pharmacies for ≤24 hours). 
Samples were transported at 4–8 °C to the Center for 
Health Studies-Universidad del Valle Guatemala (CES-
UVG) laboratory for viral analysis. At CES-UVG, sam-
ples were immediately cold-centrifuged, aliquoted, and 
stored at − 80 °C. Genetic material was extracted within 
7 days using QIAamp MinElute Virus Spin Kit. Extracted 
DNA and RNA were processed for viral presence using 
rRT-PCR.

Nasal and oropharyngeal swabs were tested by single-
plex rRT-PCR at the CES-UVG laboratory according to 
US Centers for Disease Control and Prevention (CDC) 
protocols for respiratory syncytial virus (RSV), parain-
fluenza viruses (PIV) 1–3, adenovirus, human metapneu-
moviruses (hMPV), rhinoviruses, and influenza viruses, 
including influenza A(H1N1) pdm09, A(H3N2), and B. 
S. pneumoniae was extracted using a PCR mix for mul-
tiplex assay lytA-CDC; S. aureus was identified using the 
nuc-gene [21–23]. Study personnel provided information 
to participants to contact lab personnel to inquire about 
their results at their convenience, at least 1 week after 
study participation.

Self‑medication practice questionnaires
Trained physicians and a pharmacist administered the 
questionnaire to enrolled participants using smartphone 
Android devices and Open Data Kit (ODK), data were 
stored on the Center for Health Studies secure server. 
The questionnaire consisted of 32 questions in three cate-
gories: participant demographics and specific underlying 
conditions associated with influenza complications, ILI 
symptoms (including body temperature measurement), 
and self-medication practices including vaccination 
knowledge/interest. Participants indicated their aver-
age monthly income by selecting their income category. 
These categories were created based on the minimum 
wage in Guatemala (410USD/month for non-agricul-
tural workers [24]) and ranged from less than 256USD 
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to greater than 1300USD (using a 7.8 USD to conversion 
rate to local currency).

ILI-associated medication purchases of each study par-
ticipant were documented by taking photos of receipts 
during the course of the study encounter. Medications 
were coded into 7 medication classes: multi-ingredient 
cold medication with analgesics, multi-ingredient cold 
medication without analgesics, nonsteroidal anti-inflam-
matory drugs (NSAIDs), antibiotics, single-ingredient 
medications, vitamins, and natural medications. Medi-
cation purchase timing varied with rapid-test results: on 
some occasions participants were given rapid-test results 
before medication purchase, and sometimes after medi-
cation purchase. This study was not designed to detect 
influences on medication purchase according to rapid-
test results. Patients were interviewed after medication 
purchase to record medication type and cost.

Data analysis
We used STATA [25] to produce descriptive statistics 
on demographics, viral etiologies, and self-medication 
practices. We report frequencies of categorical data, and 
median and interquartile ranges [IQR] for continuous 
variables.

Ethics approval
This study was conducted in accordance with all appli-
cable local regulatory requirements and the principles 
of the Declaration of Helsinki. Protocol number 171–09-
2017 was approved by the Universidad del Valle, Center 
for Health Studies (UVG- CHS) Ethics Research com-
mittee. Study personnel, including 5 physicians and 1 
pharmacist were trained to carry out consent, data and 
sample collection prior to initiating the study. All adult 
participants provided written informed consent, par-
ticipants 7–17 years old provided informed assent, and 
parents/guardians provided informed consent for partici-
pants 7–17 years old.

Results
A total of 19,610 clients visited study pharmacies dur-
ing peak hours, of whom 92% (18,016) responded to the 
self-report ILI survey (Fig.  1). Six percent (n = 1029) of 
respondents self-reported “cold” or “flu-like” symptoms. 
Sixty five percent (667/1029) participated in the screen-
ing process to establish eligibility for enrollment. Sev-
enty percent (n = 470/667) of those who went through 
the screening process met the study case-definition of 
ILI: 12% (n = 53) reported a fever and sore throat; 11% 
(n = 49) reported a fever and cough; and 77% (n = 363) 
reported a fever, cough, and sore throat. Sixty eight 
percent of participants were excluded from the study 
(322/470).

Reasons for exclusion were as follows: 4 (1%) children 
were not accompanied by an adult, 1 baby (0.2%) showed 
two general danger signs according to IMCI (vomiting to 
the point of emptying stomach completely and difficulty 
breathing), and 2 (0.4%) clients had blood oxygen satura-
tion < 90% while breathing ambient air. Fifty-eight per-
cent of excluded clients (n = 274) were not purchasing 
medications for the current illness, and 9% (n = 41) were 
purchasing medications with a physician’s prescription. 
A total of 148 participants were taken through informed 
consent, of which 87% (130/148) accepted participation.

Participant characteristics
The median age of study participants was 32 years (IQR: 
25–47), of whom 59% (n = 77) were women, 54% (n = 70) 
reported obtaining a university degree, and 10% (n = 12) 
were health care workers. Twenty-nine percent (n = 38) 
of participants reported comorbidities (including age and 
pregnancy) that fit the criteria for population at risk to 
have complications due to influenza. Sixty-nine percent 
(n = 90) of participants reported having medical insur-
ance. Of these, 38% (n = 49) reported private insurance, 
30% (n = 39) participants reported medical coverage by 
the Guatemalan social security system, and 2% (n = 2) 
participants reported coverage through the national mili-
tary service. Participants reported their monthly income 
as follows: 13% (n = 17) reported incomes <$267, 52% 
(n = 68) reported income ranges of $268–$1333, 21% 
(n = 27) reported an income >$1334; and 14% (n = 18) 
did not report their income (see Table 1).

Presence of viral pathogens
Ninety-six percent (n = 125) of study participants pro-
vided a nasopharyngeal sample for the rapid test and 
rRT-PCR. Fifteen percent (n = 17) tested positive for 
influenza A, according to the rapid test. Of the 130 par-
ticipants providing rRT-PCR samples, 29% (n = 38/130) 
tested positive for influenza with only one virus/
strain: 66% (n = 25/38) for influenza A(H3N2), and 34% 
(n = 13/38) for influenza A(H1N1). In 13% of participants 
(n = 17/130), other viral respiratory pathogens were 
detected: 5% parainfluenza III (n = 6), 3% parainfluenza I 
(n = 4), 2% parainfluenza II (n = 3), adenovirus 2% (n = 2), 
1% human metapneumovirus (n = 1), 1% respiratory syn-
cytial virus (n = 1%) (Table 2).

Self‑medication and influenza vaccination
Among the 130 participants that presented to self-
medicate for ILI symptoms, 78% (n = 100) provided 
receipts of medication purchases. In some cases, par-
ticipants purchased more than one medication cat-
egory. The most common medication purchases were 
multi-ingredient cold medications (54%, n = 54), 
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natural medications and vitamins (26%, n = 26), non-
steroidal anti-inflammatory drugs (NSAIDs; 23%, 
n = 23), other medications (Inhaled bronchodilators, 
glucocorticoids, methocarbamol (muscle relaxant), 
topical analgesics, cough drops) (18%, n = 18), antibi-
otics (16%, n = 16), and single-ingredient medications 
(antihistamines, expectorants, and decongestants) 
(n = 12, 12%). Antibiotics purchased for self-medi-
cation included azithromycin 25% (n = 4); ceftriax-
one 25% (n = 4); amoxicillin with clavulanic acid 19% 
(n = 3); amoxicillin 13% (n = 2); chloramphenicol 6% 
(n = 1); dicloxacillin 6% (n = 1); and tetracycline 6% 
(n = 1). The type of antibiotic purchased and rRT-
PCR–confirmed viral respiratory result can be found 
in Table  3. Of 16 participants purchasing antibiotics, 

56% (n = 9) had a positive viral result. Interestingly, 
broad spectrum antibiotic use was similar in partici-
pants regardless of viral status. Azithromycin was used 
in 22% (n =  2/9) versus 29% (n =  2/7) of viral, versus 
non-viral cases respectively. Further, ceftriaxone was 
used in 22% (n = 2/9) versus 29% (n = 2/7) of viral ver-
sus non-viral cases respectively. The median amount 
spent per patient on self-medication was $4 (IQR: 
$2–9). Antiviral medications, including oseltamivir 
were not purchased by any participants.

Of 129 respondents who completed the question-
naire (99%, 129/130), 5% (n = 6) reported receiving 
influenza vaccination for the current season. Four of 
the six respondents (66%) were in a high-risk group for 
influenza vaccination in Guatemala: one was > 65 years 

Fig. 1 Study recruitment and participation. Of 19,610 clients approaching study‑pharmacies, 130 met the inclusion criteria and accepted 
participation. *Self‑reported influenza like illness (ILI): Participants were initially asked if they had a “cold” or “flu” to identify self‑reported ILI. +Formal 
ILI‑case definition, defined through screening questionnaire: self‑reported history or measured fever ≥38 °C with the presence of cough and/or sore 
throat, with onset within the previous 10 days
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old with a chronic condition, one was a health care 
provider, and two had chronic conditions putting them 
at risk for complications due to influenza. Thirty-four 
of 38 participants in target groups for influenza vac-
cination did not receive the influenza vaccine (89%). 
Sixty-four percent of participants (n = 83) reported 
interest in receiving influenza vaccination if it were to 
become available in the pharmacy. The highest pro-
portion of respondents (40%; 51/129) were willing to 

pay $7–$21 for vaccination, 29% (n = 37) were willing 
to pay nothing or only a minimal amount (from $0.00–
$7), and 28% (n = 36) were willing to pay more than 
$21.00 for vaccination.

Discussion
We carried out a cross-sectional study in private phar-
macies in Guatemala City during peak influenza seasons 
in 2018, March–July. Six percent of pharmacy clients 

Table 1 Participant demographic characteristics

a Among 38 people in high-risk groups, 8 reported 2 illnesses, 1 reported 3 illnesses, and 1 reported 4 illnesses; a total of 49 illnesses were reported
b Cardiopathies (n = 2), pregnancy (n = 2), cystic fibrosis (n = 1), history of stroke (n = 1) history of chronic kidney disease (n = 1), chronic hematological disorder (n = 1), 
neurological disorder (n = 1), bronchopulmonary dysplasia (n = 1), history of febrile seizures (n = 4)

Variables Categories n = 130 %

Sex Female 77 59%

Pregnant, and over 18 years old No 68 94%

Yes 2 3%

No response 2 3%

Age group < 5 years 0 0%

5–14 years 7 5%

15–49 years 98 75%

50–64 years 18 14%

≥65 years 7 5%

High‑risk group for severe illnessa(n = 49 illnesses) Asthma 12 24%

> 65 years old 7 14%

Diabetes 7 14%

Stunted growth 5 10%

Thyroid disease 4 8%

Otherb 14 29%

Ethnicity Ladino 113 87%

Indigenous 6 5%

White 3 2%

Asian 1 < 1%

Doesn’t know 7 5%

Education Higher education 70 54%

Secondary education 35 27%

Primary education 22 17%

No formal education 2 2%

No response 1 < 1%

Health insurance Private health insurance 49 38%

Social Security insurance 39 30%

Military insurance 2 2%

None 40 31%

Interviewed participant was a health care worker No 105 90%

Yes 12 10%

Monthly income range (in USD) <$267.00 17 13%

$268.00–$1333.00 68 52%

>$1334.00 27 21%

No response 18 14%
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presented with self-reported ILI symptoms. Of enrolled 
study participants, almost half had a positive respira-
tory viral result. Estimates of the prevalence of influ-
enza are similar to other community household studies, 
where anywhere from 15 to 35% of the population pre-
senting with ILI symptoms have a positive influenza 
result via rRT-PCR [26, 27]. The majority of participants 
in our study belonged to groups at low risk for compli-
cations from influenza, and purchased a wide range of 

medications, from antibiotics to corticosteroids and 
muscle relaxants. Identifying the number of ILI patients 
who visit pharmacies to self-treat ILI, and the ability to 
describe the severity of their illness, is an important first 
step toward development of pharmacy- based interven-
tions. This becomes important during outbreaks of res-
piratory viral pathogens when pharmacies tend to report 
higher patient volumes and are well positioned to serve 
the community at a broader capacity through vaccination 
and testing [28]. Here, we show that the majority of par-
ticipants demonstrated interest in receiving the influenza 
vaccine if it became available in the pharmacy and would 
be willing to pay seven dollars or more, further justifying 
establishment of pharmacy based interventions.

Mild cases of influenza, or patients who typically don’t 
seek hospital care, may be identified through commu-
nity household studies, but these studies are costly, time-
consuming, and provide information from a specific 
subset of the community which is further complicated in 
regions with variable influenza seasons [27]. Pharmacies 
on the other hand may be a harbinger for public health 
practitioners tracking ILI trends, especially at the begin-
ning of the flu season, or early in an epidemic of other 
respiratory pathogens [29]. Guatemala’s current influenza 
surveillance program, aligned with the Pan American 
Health Organization and World Health Organization, is 
primarily hospital-based (World Health Organization, 
2013) and focuses on severe cases of influenza. Milder, 
self-limiting cases likely represent a large proportion of 
the population affected by influenza and remain unde-
tected by local surveillance [26, 30, 31]. Pharmacy-based 
programs offering rapid tests to patients to identify influ-
enza and group A streptococcus have improved access to 
diagnostic tools, particularly for patients without a pri-
mary care provider [10, 32]. During the COVID-19 pan-
demic, pharmacists have delivered responses including 
COVID-19 testing, vaccinations, providing health infor-
mation related to COVID-19, and support point-of-care 
testing for chronic disease in times when clinical services 
were limited at physicians’ offices [33, 34].

Our results suggest that participants use broad-spec-
trum antibiotics to self-treat ILI. Similar rates of anti-
biotic use for ILI were reported in one large Peruvian 
sentinel surveillance program, in which nearly 15% of 
participants reported antibiotic use for ILI symptoms, 
with one-fourth having documented influenza viral 
infection [35]. Self-medication with antibiotics occurs in 
many low- to middle-income countries, particularly for 
self-treating ILI symptoms [36–39]. Because antibiotic 
sales are not regulated, antibiotics are also sold without 
a prescription in supermarkets, open-markets and cor-
ner stores (or “tiendas”) [40]. Legislation was passed in 
Guatemala (August 2019) requiring a prescription for 

Table 2 Presence of laboratory‑confirmed virus

Note The proportion of confirmed cases for influenza A during the peak flu 
season in Central America confirmed a relatively high prevalence of influenza 
A. Nasal and oropharyngeal swabs were tested by singleplex rRT-PCR according 
to US Centers for Disease Control and Prevention protocols for respiratory 
syncytial virus (RSV), parainfluenza viruses (PIV) 1–3, adenovirus, human 
metapneumoviruses (hMPV), rhinoviruses, and influenza viruses, including 
influenza A/H1N1pdm09, A/H3N2, and B (Morgan et al., 2013; Pan American 
Health Organization, 2011)

n = 130 %

Influenza A 38 29% (38/130)
Influenza A (H3N2) 22 58% (22/38)

Influenza A (H1N1pdm09) 13 34% (13/38)

Influenza A (H3N2 + RSV) 1 3% (1/38)

Influenza A (H3N2 + Adenovirus) 1 3%(1/38)

Influenza A (H3N2 + Parainfluenza III) 1 3%(1/38)

Positive viral result, other than Influenza A 17 13%(17/130)
Parainfluenza III 6 35%(6/17)

Parainfluenza I 4 24%(4/17)

Parainfluenza II 3 18%(3/17)

Adenovirus 2 12%(2/17)

Human metapneumovirus 1 6%(1/17)

Negative viral result 75 58% (75/130)

Table 3 Presence/absence of virus per rRT‑PCR and antibiotic 
purchased (n = 16)

Note 56% of participants purchasing antibiotics had a positive viral result (n = 9). 
The broad-spectrum antibiotics ceftriaxone and azithromycin were the most 
commonly purchased. PCR viral results were made available to participants after 
medication purchase

Virus identified via rRT‑PCR Antibiotic purchased

Influenza A H1N1 Pdm09 Amoxicillin/clavulaunic acid (n = 1)

Influenza A H3N2 Amoxicillin/clavulaunic acid (n = 1)

Influenza A H3N2+ Adenovirus Chloramphenicol (n = 1)

Influenza A H3N2+ Parainfluenza III Ceftriaxone (n = 1)

Adenovirus Ceftriaxone (n = 1)

Tetracycline (n = 1)

Parainfluenza I Azithromycin (n = 2)

Respiratory sinicital virus Amoxicillin/clavulaunic acid (n = 1)

Negative viral result Ceftriaxone (n = 2)

Amoxicillin (n = 2)

Azithromycin (n = 2)

Dicloxacillin (n = 1)
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the sale of antibiotics (“Acuerdo Ministerial Número 145-
2019, Ministerio de Salud Publica y Asistencia Social, 
Guatemala,” 2019) but several barriers to policy imple-
mentation have surfaced including: 1) support for imple-
mentation and enforcement of the ministerial accord and 
2) public debate surrounding access to health care pre-
scription services. Unsupervised antimicrobial self-med-
ication is frequently associated with inappropriate drug 
use and should be discouraged regardless of a positive or 
negative laboratory viral result.

We provide evidence suggesting an increase in the 
prevalence of broad-spectrum antibiotic use in patients 
with more severe cases of ILI. In previous pharmacy-
based studies in Guatemala, self-medication with anti-
biotics was common, occurring in over 75% of study 
population across socio-economic sectors. In this gen-
eral population, however, the most common antibiotics 
selected for self-medication included amoxicillin and tet-
racycline [16]. Use of broad-spectrum antibiotics drives 
selection pressure for antimicrobial resistance. For exam-
ple, azithromycin (a broad-spectrum macrolide) is asso-
ciated with increased carriage rates of S. aureus and with 
macrolide-resistant S. pneumoniae and S. aureus that are 
both cumulative and dose dependent [41]. Ceftriaxone, 
an intramuscular broad-spectrum beta-lactam also pur-
chased by our study population, is commonly used in the 
hospital-inpatient setting with caution as to not promote 
strains of extended-spectrum beta lactamase resistance 
[42, 43]. Antibiotic misuse is predicted to cause major 
long-term effects on health care outcomes and spending. 
In low- to middle-income countries, estimations of the 
proportion of antibiotic-resistant strains of bacteria are 
high, and the cost required to implement interventions to 
prevent resistance are much greater [44, 45]. Systematic 
guidance in the rational use of antibiotics in patients self-
medicating for ILI may be a useful strategy to moderate 
antibiotic use as these new regulations are rolled out in 
the community pharmacy setting. This becomes increas-
ingly relevant during pandemic preparedness when 
pharmacy professionals may provide guidance to treat 
symptoms to avoid overburdened health systems includ-
ing emergency rooms and health care centers.

Although we provide important evidence for the prev-
alence of influenza in neighborhoods served by these 
community pharmacies, there are some limitations to 
our study. First, because we aimed to describe self-med-
ication practices, we excluded many potential study par-
ticipants who did not purchase medications for their ILI 
symptoms. Although participants were representative 
of the neighborhoods where the study was carried out, 
the overall income of enrolled participants was higher 
than the average income of Guatemala City residents. 
Nevertheless, approximately 65% of drug purchases are 

made in the private sector in Guatemala, increasing the 
impact findings from this private pharmacy study may 
have on current pharmacy policy and practice [46, 47]. 
Also, some patients were given their influenza rapid-
test results before making a medication purchase which 
may have disproportionately affected their medication 
selection. Nevertheless, this is the first study that pro-
vides sound methodology that can be adjusted to include 
a broader range of patients and used to design future 
studies carried out in community pharmacies. Because 
our study was carried out during “peak hours” of phar-
macies, we captured an estimated 40% of daily clientele, 
screening roughly 18,000 people. We underestimated the 
number of clients that would visit pharmacies yet under-
estimated the number of ILI patients who would meet 
inclusion criteria. In order to characterize risk factors of 
clients participating with ILI, sample sizes must be much 
larger so that differences between those with a positive 
and a negative viral result may be described.

Conclusions
A high proportion of clients presenting at pharmacies 
In Guatemala City with ILI had a positive respiratory 
viral result. Participants at low risk for complications 
from influenza purchased a wide range of medications, 
from antibiotics to corticosteroids and muscle relax-
ants. Educational programs that effectively communicate 
the appropriate use of medications in this population 
are needed, particularly those that aim to reduce inap-
propriate use of antibiotics. Development of pharmacy-
based policies for vaccine administration, and rational 
use of medications, including enforcing the requirement 
of a prescription for antibiotics, are important first steps 
toward initiating appropriate pharmacy-based interven-
tions. These contributions impact public policy discus-
sion surrounding the role of pharmacies in prevention, 
and rational use of medications for ILI in Guatemala and 
similar countries.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889‑ 022‑ 13962‑8.

Additional file 1. Geographic description of study pharmacy locations.

Acknowledgements
We would like to thank Doug Call and the Paul G. Allen School for Global 
Health for technical support and Dr. Rafael Chacón for reviewing versions of 
this manuscript and to Leah Moat for supporting literature reviews. We would 
also like to thank Meykos S.A. pharmacies in Guatemala for their support in 
carrying out the study.

Authors’ contributions
BMR., JJ, SCK/ SCKD designed the study. BMR., MPM, JJ, SCK/ SCKD, JPA, CS, PL 
planned and completed data collection. BMR., MPM, JJ, PL, CS, JPA, SCK/ SCKD, 

https://doi.org/10.1186/s12889-022-13962-8
https://doi.org/10.1186/s12889-022-13962-8


Page 9 of 10Ramay et al. BMC Public Health         (2022) 22:1541  

CSA, and VV designed the analysis plan. PL and CS completed the lab analysis 
and PM and BMR performed the statistical analyses. BMR wrote the first draft 
of the Article, which was revised and critically reviewed by all other authors. 
The author(s) read and approved the final manuscript.

Funding
Provided by a cooperative Agreement between Universidad del Valle de 
Guatemala and the Center for Disease Control and Prevention (CDC), 4670: 
Infectious respiratory disease‑Influenza 09/01/16–08/31/18, Jara (PI). The 
findings and conclusions in this report are those of the author(s) and do 
not necessarily represent the official position of the U.S. Centers for Disease 
Control and Prevention.

Availability of data and materials
The datasets used and analyzed during the current study available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was conducted in accordance with all applicable local regula‑
tory requirements and the principles of the Declaration of Helsinki. Protocol 
number 171–09‑2017 and the study was approved by the Universidad del 
Valle, Center for Health Studies (UVG‑ CHS) Ethics Research committee. Study 
personnel, including 5 physicians and 1 pharmacist were trained to carry out 
consent, data and sample collection prior to initiating the study. All adult 
participants provided written informed consent, participants 7–17 years old 
provided informed assent, and parents/guardians provided informed consent 
for participants 7–17 years old.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Program for Influenza and Other Respiratory Viruses, Center for Health Stud‑
ies, Research Institute, Universidad del Valle de Guatemala (UVG), Guatemala 
City, Guatemala. 2 U.S. Centers for Disease Control and Prevention (CDC), 
Atlanta, USA. 

Received: 2 March 2022   Accepted: 7 July 2022

References
 1. Bresee J, Fitzner J, Campbell H, Cohen C, Cozza V, Jara J, et al. Progress 

and remaining gaps in estimating the global disease burden of influenza. 
Emerg Infect Dis. 2018;24:1173–7.

 2. Molinari N‑AM, Ortega‑Sanchez IR, Messonnier ML, Thompson WW, 
Wortley PM, Weintraub E, et al. The annual impact of seasonal influenza in 
the US: measuring disease burden and costs. Vaccine. 2007;25:5086–96.

 3. Klepser ME, Klepser DG, Dering‑Anderson AM, Morse JA, Smith JK, Klepser 
SA. Effectiveness of a pharmacist‑physician collaborative program to 
manage influenza‑like illness. J Am Pharm Assoc. 2016;56:14–21.

 4. Dobson EL, Klepser ME, Pogue JM, Labreche MJ, Adams AJ, Gauthier TP, 
et al. Outpatient antibiotic stewardship: interventions and opportunities. 
J Am Pharm Assoc. 2017;57:464–73.

 5. Homedes N, Fugh‑Berman A. Pharmacies and the pharmaceutical indus‑
try in Latin America. World Med Health Policy. 2019;11:188–202.

 6. Cadogan CA, Hughes CM. On the frontline against COVID‑19: community 
pharmacists’ contribution during a public health crisis. Res Soc Adm 
Pharm. 2021;17:2032–5.

 7. Ung COL. Community pharmacist in public health emergencies: quick to 
action against the coronavirus 2019‑nCoV outbreak. Res Soc Adm Pharm. 
2020;16:583–6.

 8. Visacri MB, Figueiredo IV, de Lima TM. Role of pharmacist during the COVID‑
19 pandemic: a scoping review. Res Soc Adm Pharm. 2021;17:1799–806.

 9. Zheng S, Yang L, Zhou P, Li H, Liu F, Zhao R. Recommendations and 
guidance for providing pharmaceutical care services during COVID‑19 
pandemic: a China perspective. Res Soc Adm Pharm. 2021;17:1819–24.

 10. Klepser DG, Klepser ME, Smith JK, Dering‑Anderson AM, Nelson M, 
Pohren LE. Utilization of influenza and streptococcal pharyngitis point‑of‑
care testing in the community pharmacy practice setting. Res Soc Adm 
Pharm. 2018;14:356–9.

 11. Haack SL, Mazar I, Carter EM, Addo‑Atuah J, Ryan M, Salazar Preciado 
LL, et al. Cultural sensitivity and global pharmacy engagement in Latin 
America: Argentina, Brazil, Ecuador, Guatemala, and Mexico. Am J Pharm 
Educ. 2019;83:7218.

 12. Hasan MJ, Nead J. The pandemic COVID‑19 and the auspicious role of 
frontier pharmacists against this global threat. PP. 2020;11:209–25.

 13. Hedima EW, Adeyemi MS, Ikunaiye NY. Community pharmacists: on 
the frontline of health service against COVID‑19 in LMICs. Res Soc Adm 
Pharm. 2021;17:1964–6.

 14. Khan Z, Muhammad K, Ahmed A, Rahman H. Coronavirus outbreaks: 
prevention and management recommendations. Drugs Ther Perspect. 
2020;36:215–7.

 15. Avila C, Rhea B, Gutierrez JC, Hoadly K, Coite M, Romero N, et al. Gua‑
temala Analisis del sistema de salud, 2015. Bethesda: Proyecto Health 
Fianance and Governance, Abt Associates Inc.; 2015.

 16. Ramay BM, Lambour P, Cerón A. Comparing antibiotic self‑medication in 
two socio‑economic groups in Guatemala City: a descriptive cross‑sec‑
tional study. BMC Pharmacol Toxicol. 2015;16:11. https:// doi. org/ 10. 1186/ 
s40360‑ 015‑ 0011‑3.

 17. Ministerio de Salud Publica y Asistencia Social. Manual de normas de 
atencion en salud integral para primero y segundo nivel. Guatemala; 2012.

 18. World Health Organization. Recommendations for management of com‑
mon childhood conditions: newborn conditions, dysentery, pneumonia, 
oxygen use and delivery, common causes of fever, severe acute malnutri‑
tion and supportive care. Geneva: World Health Organization; 2012.

 19. Pan American Health Organization. Operational guidelines for intensified 
national SARI surveillance, 2011. 2011.

 20. World Health Organization. Global epidemiological surveillance standards for 
influenza. Geneva: World Health Organization; 2013. ISBN: 978 92 4 150660 1.

 21. Manga I, Vyletělová M. A new real‑time PCR assay for rapid identification 
of the S. aureus/MRSA strains. Acta Universitatis Agriculturae et Silvicultu‑
rae Mendelianae Brunensis. 2013;61:1785–92.

 22. Fosheim GE, Nicholson AC, Albrecht VS, Limbago BM. Multiplex real‑time 
PCR assay for detection of methicillin‑resistant Staphylococcus aureus 
and associated toxin genes. J Clin Microbiol. 2011;49:3071–3.

 23. Thomas LC, Gidding HF, Ginn AN, Olma T, Iredell J. Development of a 
real‑time Staphylococcus aureus and MRSA (SAM‑) PCR for routine blood 
culture. J Microbiol Methods. 2007;68:296–302.

 24. Ministro de trabajo y prevencion social. Ministerio de trabajo y preven‑
ción social. 2022. https:// www. mintr abajo. gob. gt/ index. php/ leyes‑y‑ 
conve nios/ 30.

 25. Stata Corp. Stata statistical software: release 15. College Station: Stata‑
Corp LLC; 2017.

 26. Azziz‑Baumgartner E, Alamgir A, Rahman M, Homaira N, Sohel BM, 
Sharker MY, et al. Incidence of influenza‑like illness and severe acute 
respiratory infection during three influenza seasons in Bangladesh, 
2008–2010. Bull World Health Organ. 2012;90:12–9.

 27. Tinoco YO, Azziz‑Baumgartner E, Uyeki TM, Rázuri HR, Kasper MR, Romero 
C, et al. Burden of influenza in 4 ecologically distinct regions of Peru: 
household active surveillance of a community cohort, 2009–2015. Clin 
Infect Dis. 2017;65:1532–41.

 28. Seib K, Gleason C, Richards JL, Chamberlain A, Andrews T, Watson L, 
et al. Partners in Immunization: 2010 survey examining differences 
among H1N1 vaccine providers in Washington state. Public Health Rep. 
2013;128:198–211.

 29. Aruru M, Truong H‑A, Clark S. Pharmacy emergency preparedness 
and response (PEPR): a proposed framework for expanding pharmacy 
professionals’ roles and contributions to emergency preparedness and 
response during the COVID‑19 pandemic and beyond. Res Soc Adm 
Pharm. 2021;17:1967–77.

 30. Azziz‑Baumgartner E, Cabrera AM, Chang L, Calli R, Kusznierz G, Baez 
C, et al. Mortality, severe acute respiratory infection, and influenza‑like 
illness associated with influenza a(H1N1)pdm09 in Argentina, 2009. Plos 
One. 2012;7:e47540.

https://doi.org/10.1186/s40360-015-0011-3
https://doi.org/10.1186/s40360-015-0011-3
https://www.mintrabajo.gob.gt/index.php/leyes-y-convenios/30
https://www.mintrabajo.gob.gt/index.php/leyes-y-convenios/30


Page 10 of 10Ramay et al. BMC Public Health         (2022) 22:1541 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 31. Pinsky BA, Hayden RT. Cost‑effective respiratory virus testing. J Clin Micro‑
biol. 2019;57:e00373–19 /jcm/57/9/JCM.00373‑19.atom.

 32. Klepser ME, Adams AJ. Pharmacy‑based management of influenza: les‑
sons learned from research. Int J Pharm Pract. 2018;26:573–8.

 33. Hoti K, Jakupi A, Hetemi D, Raka D, Hughes J, Desselle S. Provision of 
community pharmacy services during COVID‑19 pandemic: a cross 
sectional study of community pharmacists’ experiences with preventative 
measures and sources of information. Int J Clin Pharm. 2020;42:1197–206.

 34. Strand MA, Bratberg J, Eukel H, Hardy M, Williams C. Community phar‑
macists’ contributions to disease management during the COVID‑19 
pandemic. Prev Chronic Dis. 2020;17:200317.

 35. Laguna‑Torres VA, Gómez J, Ocaña V, Aguilar P, Saldarriaga T, Chavez 
E, et al. Influenza‑Like Illness Sentinel Surveillance in Peru. Plos One. 
2009;4:e6118.

 36. Ahaghaghi A, Asadi M, Allahverdipour H. Predictors of self‑medication 
behavior: a systematic review. Iranian J Publ Health. 2014;43:136–46.

 37. Nepal G, Bhatta S. Self‑medication with antibiotics in WHO southeast 
Asian region: a systematic review. Cureus. 2018. https:// doi. org/ 10. 7759/ 
cureus. 2428.

 38. Svenson EL, Tun R, Conway JH, Legenza L, Svenson JM, Duffy S, et al. A 
one health approach to compare self‑prescribed antibiotic use across 
rural and semi‑urban populations in San Lucas Tolimán, Guatemala. J 
Health Care Poor Underserved. 2021;32:1798–817.

 39. Torres NF, Chibi B, Kuupiel D, Solomon VP, Mashamba‑Thompson TP, Mid‑
dleton LE. The use of non‑prescribed antibiotics; prevalence estimates in 
low‑and‑middle‑income countries. A systematic review and meta‑analy‑
sis. Arch. Public Health. 2021;79:2.

 40. Moreno P, Ceron A, Sosa K, Morales M, Grajeda L, Lopez M, et al. Avail‑
ability of over‑the‑counter antibiotics in Guatemalan corner stores. Under 
review by the Journal of the Pan American Health Organization. 2020.

 41. Li H, Liu D‑H, Chen L‑L, Zhao Q, Yu Y‑Z, Ding J‑J, et al. Meta‑analysis of the 
adverse effects of long‑term azithromycin use in patients with chronic 
lung diseases. Antimicrob Agents Chemother. 2014;58:511–7.

 42. Pitout JD, Laupland KB. Extended‑spectrum β‑lactamase‑producing 
Enterobacteriaceae: an emerging public‑health concern. Lancet Infect 
Dis. 2008;8:159–66.

 43. Versporten A, Zarb P, Caniaux I, Gros M‑F, Drapier N, Miller M, et al. 
Antimicrobial consumption and resistance in adult hospital inpatients in 
53 countries: results of an internet‑based global point prevalence survey. 
Lancet Glob Health. 2018;6:e619–29.

 44. Collignon P, Beggs JJ, Walsh TR, Gandra S, Laxminarayan R. Anthropo‑
logical and socioeconomic factors contributing to global antimicrobial 
resistance: a univariate and multivariable analysis. Lancet Planet Health. 
2018;2:e398–405.

 45. Secretary‑General of the United Nations. No time to wait: securing the 
future from drug‑resistant infections. 2019. https:// www. who. int/ antim 
icrob ial‑ resis tance/ inter agency‑ coord inati on‑ group/ IACG_ final_ report_ 
EN. pdf? ua=1.

 46. Anson A, Ramay B, Ruiz A, Bero L. Availability, prices and affordability 
of the World Health Organization’s essential medicines for children in 
Guatemala. Glob Health. 2012;8:22.

 47. Flood D, Mathieu I, Chary A, et al. Perceptions and utilization of generic 
medicines in Guatemala: a mixed‑methods study with physicians and 
pharmacy staff. BMC Health Serv Res. 2017;17:27. https:// doi. org/ 10. 1186/ 
s12913‑ 017‑ 1991‑z.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.7759/cureus.2428
https://doi.org/10.7759/cureus.2428
https://www.who.int/antimicrobial-resistance/interagency-coordination-group/IACG_final_report_EN.pdf?ua=1
https://www.who.int/antimicrobial-resistance/interagency-coordination-group/IACG_final_report_EN.pdf?ua=1
https://www.who.int/antimicrobial-resistance/interagency-coordination-group/IACG_final_report_EN.pdf?ua=1
https://doi.org/10.1186/s12913-017-1991-z
https://doi.org/10.1186/s12913-017-1991-z

	Self-medication and ILI etiologies among individuals presenting at pharmacies with influenza-like illness: Guatemala City, 2018 influenza season
	Abstract 
	Objectives: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Study design, population, and sample size
	Screening, enrollment, samples taken
	Self-medication practice questionnaires
	Data analysis
	Ethics approval

	Results
	Participant characteristics
	Presence of viral pathogens
	Self-medication and influenza vaccination

	Discussion
	Conclusions
	Acknowledgements
	References


