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Abstract

Objectives The main objective of this study was to assess the ability of com-

munity pharmacists practicing in Beirut to identify red flag respiratory symp-

toms, and therefore to adequately refer clients to a general physician when

warranted. Secondary objectives included determining whether demographic

factors affect the odds of referral, and to qualify degree of agreement of com-

munity pharmacists with a panel of expert physicians.

Methods In this cross-sectional study, pharmacies were randomly selected and

invited to complete a self-administered survey, each containing 10 clinical vign-

ettes that combined different characteristics (age group, gender, presenting

symptom, duration of symptoms). Bivariate and multivariate logistic regres-

sions were used to inspect predictors of referral, correct referral and under-

referral.

Key findings A total of 214 pharmacies were visited and 141 (65.9%)

responded. Pharmacists were more likely to refer female patients (P = 0.035)

and patients who presented with a longer duration of symptoms (P < 0.001).

Correct referral was higher in pharmacies that were more than 20 min away

from the nearest hospital (P = 0.013) and with clients who presented with

haemoptysis (P < 0.001), dyspnoea (P < 0.001) or wheezing (P < 0.027), while

it was lower with female patients (P < 0.001). Under-referral was higher in

pharmacies that served more than 500 clients weekly (P = 0.048) and in

patients presenting for dry cough (P < 0.001) or productive cough (P < 0.001).

Conclusion This study has shown that there is a need for further investigation

into the practices of community pharmacists of Beirut. An action plan may be

advised to alleviate the burden of patients who might currently be under-

referred and experience morbidity as a result.

Introduction

The most common pathway of medical diagnosis

involves the recognition of signs and symptoms caused

by a disease process, which lead to its identification

and subsequent management. During the onset of dis-

ease, the initial symptoms may be similar or even iden-

tical when comparing a relatively benign condition to

another that is more serious. For this reason, patients

may often decide to consult the community pharmacist

as their first line of medical advice, possibly for

socioeconomic reasons, accessibility, convenience or lack

of knowledge.[1]

Both globally and in Lebanon, lower respiratory tract

infections (LRTI), chronic obstructive pulmonary disease

(COPD) and lung cancer were ranked in the top 10

causes of death in 2015 and 2016.[2,3] These diseases have

a range of symptoms that can overlap considerably with

other conditions. Early detection is important; in the case

of lung cancer, the stage of the disease at diagnosis is the
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most important factor regarding prognosis and overall

expected survival.[4] As such, prompt referral upon recog-

nition of alarming signs and symptoms is of paramount

importance in increasing survival rates among undiag-

nosed patients.[5]

There is plenty of anecdotal evidence to suggest that

with the abundance of community pharmacies through-

out Lebanon, they are in many cases the first line of med-

ical advice that is sought out by the general population.

There is also a well-developed culture of self-medication

throughout Lebanon. A recent study showed that almost

50% of participants interviewed from the general popula-

tion in Lebanon self-medicated with antibiotics in the

treatment of upper respiratory symptoms including sore

throat and the common cold.[6] Echoing this, a systematic

review that was recently conducted on self-medication

misuse in the Middle East demonstrated that respiratory

symptoms were the most common reason for self-medica-

tion with antibiotics.[7]

Similarly to Lebanon, community pharmacies all over

the world are often at the forefront of initial clinical

evaluation. It has been reported that in Australia, a cli-

ent may visit their community pharmacy up to 14

times per year compared to only one encounter with

their GP.[8] The advisory role of the community phar-

macist has been well described within the pharmacy lit-

erature including referral of clients to other appropriate

services like their GPs, when necessary.[9] However,

there is a paucity of evidence within the literature to

demonstrate that community pharmacists consistently

provide effective referrals when warranted. The literature

on referral of clients with respiratory symptoms in par-

ticular is even scarcer. One study conducted in Aus-

tralia in 2011 found that a majority of community

pharmacies they investigated did not provide appropri-

ate referral advice to patients with chronic cough.[10]

Another study, however, found that community phar-

macists are well positioned to identify patients with

sub-optimal asthma control that require referral to their

GP.[11] Bereznicki et al.[12] have also shown that dis-

pensing records from pharmacies may be used to

enhance the referral of asthma patients to their GPs,

highlighting the importance of pharmacist intervention

in the management of respiratory diseases.

The main objective of this study was to assess the abil-

ity of community pharmacists practicing in Beirut to

identify red flag respiratory symptoms, and therefore to

adequately refer clients presenting with those symptoms

to a general physician. This will add to the currently

available literature on the topic and hopefully inspire sim-

ilar investigations elsewhere. Secondary objectives

included determining whether demographic factors affect

the odds of referral, and to qualify the degree of

agreement of community pharmacists with a panel of

expert physicians regarding when to refer a client.

Methods

Design

This study was a cross-sectional survey that utilized ques-

tionnaires integrating clinical vignettes designed to assess

referral patterns of community pharmacists for respiratory

symptoms in Beirut, Lebanon. The methods were loosely

modelled on a similar study conducted in Western Aus-

tralia that examined the likelihood of community phar-

macists to refer clients to a GP based on bowel

symptoms.[13] The study was approved by the institu-

tional research board at the American University of Bei-

rut, and participation in the study was completely

voluntary.

Study population

A list of all registered pharmacies in the District of Beirut

was obtained from the website of the Order of Pharma-

cists in Lebanon, which contained 222 pharmacies.[14] As

there were no previous studies on the topic conducted in

Lebanon, a 50% referral rate was assumed, to be most

conservative. Therefore, a sample of 141 pharmacies was

required to estimate referral rates with 95% confidence

and a power of 0.95. Pharmacies were randomly selected

from the list using random number generation through

Microsoft Excel. Due to an expected high refusal rate, a

consecutive sampling approach was used in the second

stage of pharmacy recruitment to reach the needed sam-

ple size.

Data collection

Data collection was conducted by medical students during

the month of February 2016. All students were certified

by the Collaborative Institutional Training Initiative and

were trained to consent the participants. Medical students

personally visited the selected pharmacies without prior

notice, and oral consent was obtained from pharmacists

who agreed to participate in the study. If a pharmacist

was not on duty at the time of visit, the pharmacy was

returned to at a later time when a pharmacist was avail-

able. If there was more than one pharmacist available,

only one pharmacist participated according to their

choosing. Pharmacists who consented immediately filled

self-administered questionnaires on tablets using Open

Data Kit (ODK) Collect.[15] No personal identifiers were

collected. All pharmacists were provided with a study

information sheet containing institutional contact
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information and were then given ample time to ask ques-

tions before giving oral consent.

Survey tool

Our survey tool was a questionnaire divided into two

parts and was available in English and Arabic to accom-

modate the preferences of the pharmacists. The question-

naires were first written in English, translated to Arabic

by a designated translator and then back translated to

ensure concordance. The questionnaires were piloted

before data collection in 10 pharmacies outside the dis-

trict of Beirut to ensure face validity and usability. The

full English questionnaire is provided as Appendix S1.

Figure 1 is an example of two vignettes.

The first section of the questionnaire was concerned

with pharmacist demographics and pharmacy-level char-

acteristics. These were collected to reflect the heterogene-

ity of our sample and to identify any possible

confounders. Pharmacist demographics collected included

gender, highest level of education, years of work experi-

ence, sources used to stay up-to-date and whether the

pharmacist consults a physician regarding client com-

plaints during their daily practice. Pharmacy characteris-

tics collected included the number of clients served per

week, number of prescriptions dispensed per week, walk-

ing distance from the nearest hospital in minutes, whether

the pharmacy is open 24/7 or only until midnight, the

number of years the pharmacy has been open and

whether the clientele consists of walk-ins, regulars or

both.

The second section of the questionnaire included

clinical vignettes that depicted clients presenting with

respiratory symptoms. The following symptoms were

selected based on referral guidelines taken from Symp-

toms in the Pharmacy: A Guide to the Management of

Common Illness and Bate’s Guide to Clinical Examina-

tion and History-taking: dry cough, sputum producing

cough, haemoptysis, chest pain, dyspnoea and wheez-

ing.[16,17] A seventh category of “non-specific symp-

toms” was included, defined as upper respiratory tract

symptoms that are not specific or significant for any

particular pathology or disease process. Sixty-nine vign-

ettes were constructed to mimic real-life situations by

combining four different vignette variables: client age,

client gender, one out of the seven above presenting

symptoms and symptom duration. Half of the vignette

clients were female, and half were male. Three age

groups were included: young, middle aged and elderly.

Symptom duration was described as 1 day, 3 days or

more than 3 days. The pharmacist was to answer

whether or not the client described in the vignette

should be referred to a general physician (yes, no, not

sure), and if referral was warranted, whether the client

should see a physician that same day, within a week or

within four weeks. Each pharmacist received 10 ran-

domly generated vignettes through the ODK question-

naire.

An expert panel of three pulmonologists and two fam-

ily physicians were consulted on the synthesized vignettes.

Each vignette was labelled as “should be referred” or

“should not be referred” based on what the majority of

experts answered for that vignette (defined as at least

three out of five answers in agreement). Two variables,

correct referral and under-referral, were synthesized by

comparing pharmacists’ answers with the experts’

answers. Correct referral was defined as a response of the

pharmacist matching that of the expert panel. Under-

referral was defined as non-referral when referral was

agreed upon by the panel. Agreement amongst experts

could not be obtained on nine of 69 vignettes, and so for

these vignettes the correct referral and under-referral vari-

ables were treated as missing. For three of 69 vignettes,

the experts’ agreed upon answer was “not sure.” These

vignettes were also treated as missing for the correct refer-

ral and under-referral variables.

Statistical analysis

Bivariate analyses were conducted using SPSS Statistics:

Release 24.0 (IBM Corporation, NY, USA) to determine

possible associations between referral, and demographic

Figure 1 Vignette #1 depicts a vignette client that was almost

always referred, whereas Vignette #2 depicts a vignette client that

was almost always under-referred.
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and vignette variables. Chi-squared tests were used to

identify potential confounders and therefore determine

which demographic variables to include in our multi-

variate model. All vignette variables were included in

our final multivariate model. Multivariate logistic

regression was used to inspect predictors of: referral,

correct referral and under-referral (Stata Statistical Soft-

ware: Release 13; College Station, TX, USA). A fixed

effects model was used to correct for clustering of data

due to multiple vignettes being answered by each indi-

vidual pharmacist.

Results

Sample population

To obtain 141 responses, a total of 214 pharmacies were

visited, yielding a response rate of 65.9%. Pharmacy char-

acteristics and pharmacist demographics are summarized

in Table 1. Gender distribution was approximately equal

among the queried pharmacists. More than half (52.8%)

only had a bachelor’s degree while the rest possessed a

Master’s degree or greater. Most pharmacists used semi-

nars and conferences to stay up-to-date (66.2%). A

majority reported between 250 and 1000 clients visiting

their pharmacies per week (72.9%) and dispensed 500

prescriptions or less per week (82.7%). Most pharmacies

were reported to be 20 min or less in walking distance

from the nearest hospital.

Referral rate

Of 1410 answered vignettes, 771 (54.7%) of responses

recommended referral to a general physician. Using

books to stay up-to-date, the number of clients per

week, number of prescriptions per week and walking

distance from the nearest hospital were all found to be

significantly associated with client referral in bivariate

analyses (Table 1). Data from the multivariate model

examining the relationship between pharmacy and vign-

ette characteristics and recommendation to refer is pre-

sented in Table 2.

Among the pharmacy characteristics, it was found that

pharmacies that dispensed 250–500 prescriptions per week

were 1.6 times more likely to refer patients to a general

physician (P = 0.009) as compared to those that dis-

pensed <250. No other pharmacy characteristics were

found to be significantly associated with rate of referral.

In contrast, all of the vignette characteristics were

found to be significantly associated with rate of referral.

Female clients were 1.7 times more likely to be referred as

compared to male clients (P = 0.035). Middle-aged clients

were 0.3 times as likely to be referred as young clients

(P < 0.001), while there was no significant difference in

referral between young and elderly clients. Likelihood of

referral increased with increasing symptom duration, with

clients who had symptoms for 3 days and more than

3 days being 3.2 and 6.5 times more likely to be referred

than those who had symptoms for 1 day, respectively.

Symptoms of haemoptysis, dyspnoea, chest pain and

wheezing were all seen to be more likely to be referred to

a GP (P < 0.001), whereas symptoms of dry cough and

productive cough were less likely to be referred

(P < 0.001), as compared to clients who presented with

non-specific symptoms.

Table 1 Pharmacist and pharmacy characteristics

Variable Count (%) P-value

Gender (n = 140)

Male 68 (48.5) 0.352

Female 72 (51.5)

Highest level of education (n = 138)

Bachelor 73 (52.8) 0.261

Masters 28 (20.2)

PhD/PharmD 37 (27.0)

Years of work experience, mean (SD) 12.4 (11.8)

Sources to stay updated (n = 405)

Guidelines 83 (58.5) 0.142

Seminars and conferences 94 (66.2) 0.112

Order of pharmacists 82 (57.8) 0.191

Books 51 (35.9) 0.010*

Other pharmacists 43 (30.3) 0.510

Other 52 (36.6) 0.091

Consultation of a physician (n = 133) 92 (64.8) 0.764

Clients per week (n = 107)

<250 15 (14.0) 0.049*

250–500 51 (47.7)

500–1000 27 (25.2)

>1000 14 (13.1)

Prescriptions per week (n = 115)

<250 51 (44.4) 0.012*

250–500 44 (38.3)

500–1000 14 (12.2)

>1000 6 (5.2)

Walking distance from nearest hospital in minutes (n = 139)

0–20 106 (76.2) <0.001*

>20 33 (23.8)

Opening hours (n = 40)

Opens till midnight 35 (24.7) 0.925

24/7 5 (14.3) 0.092

Years pharmacy has been open (n = 136)

<5 18 (13.2) 0.334

5–10 19 (14.0)

10–20 37 (27.2)

>20 62 (45.6)

Type of clients (n = 228)

Walk-ins 100 (70.4) 0.231

Regulars 128 (90.1) 0.867

*Chi-squared P < 0.05 considered statistically significant. P-values repre-

sent bivariate association between the variable of interest and referral.
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Correct referral rate

Of 1224 vignettes that were labelled as “should be referred” by

the consulted panel of experts, 897 (73.3%) were answered

correctly by the pharmacists, while 327 (26.7%) were

answered incorrectly. Data from our multivariate model look-

ing at the relationship between correct referral, and pharmacy

and vignette characteristics are presented in Table 2.

Our data showed that pharmacists in pharmacies that

were more than 20 min away walking distance from the

nearest hospital were 1.7 times more likely to correctly

refer patients to a GP (P = 0.013) as compared to phar-

macists that worked <20 min away from the nearest hos-

pital. No other pharmacy characteristics were found to be

significantly associated with correct referral.

Among the vignette characteristics, only client gender

and the type of symptom were significantly associated with

correct referral. Female clients were noted to be 0.5 times as

likely as male clients to be correctly referred (P < 0.001).

Clients with symptoms of haemoptysis (P < 0.001), dysp-

noea (P < 0.001) and wheezing (P = 0.027) were signifi-

cantly more likely to be correctly referred as compared to

non-specific symptoms, whereas client with dry cough

(P < 0.001) and productive cough (P = 0.017) was less

likely to be correctly referred.

Under-referral rate

Of the same 327 vignettes that were answered incorrectly

by pharmacists, 137 (48.9%) vignette clients were not

referred to a GP when the consensus of the expert panel

was to refer. This yields an overall rate of under-referral

of 11.1% (N = 1224). Data from our multivariate model

looking at the relationship between under-referral, and

Table 2 Adjusted odds of referral, correct referral and under-referral by pharmacists for a vignette by pharmacy and vignette characteristics

Variable

Referral (n = 1410) Correct referral (n = 1224) Under-referral (n = 1224)

AOR (95% CI) P-value AOR (95% CI) P-value AOR (95% CI) P-value

Pharmacy characteristics

Using books to stay up-to-date 1.0 (0.7–1.4) 0.960 1.3 (0.9–1.8) 0.196 1.1 (0.7–2.0) 0.610

Clients per week

<250 1.0 1.0 1.0

250–500 0.7 (0.4–1.1) 0.125 0.6 (0.3–1.0) 0.053 1.9 (0.7–5.0) 0.190

>500 0.7 (0.4–1.1) 0.150 0.6 (0.3–1.1) 0.070 2.8 (1.0–7.5) 0.048*

Prescriptions per week

<250 1.0 1.0 1.0

250–500 1.6 (1.1–2.3) 0.009* 1.1 (0.8–1.7) 0.504 0.9 (0.5–1.6) 0.602

500–1000 1.0 (0.6–1.7) 0.983 1.5 (0.8–2.8) 0.163 1.2 (0.5–2.9) 0.642

>1000 0.9 (0.4–1.9) 0.796 2.4 (1.0–6.0) 0.065 0.7 (0.2–2.5) 0.554

Walking distance from nearest hospital in minutes

0–20 1.0 1.0 1.0

>20 1.0 (0.7–1.4) 0.876 1.7 (1.1–2.5) 0.013* 1.0 (0.5–1.8) 0.981

Vignette characteristics

Client gender

Male 1.0 1.0 1.0

Female 1.7 (1.0–2.6) 0.035* 0.5 (0.4–0.7) <0.001* 1.5 (0.9–2.6) 0.107

Client age

Young 1.0 1.0 1.0

Middle-aged 0.3 (0.2–0.5) <0.001* 1.4 (0.9–2.1) 0.126 0.8 (0.4–1.4) 0.402

Elderly 1.2 (0.7–2.0) 0.506 1.4 (0.9–2.0) 0.138 1.6 (1.0–2.8) 0.064

Symptom duration

One day 1.0 1.0 1.0

Three days 3.2 (1.9–5.3) <0.001* 0.8 (0.5–1.1) 0.169 2.4 (1.4–4.2) 0.002*

More than 3 days 6.5 (3.7–11.2) <0.001* 1.0 (0.6–1.4) 0.825 2.0 (1.1–3.5) 0.025*

Symptoms

Non-specific 1.0 1.0 1.0

Haemoptysis 171.8 (47.3–623.4) <0.001* 5.1 (2.4–10.7) <0.001* 0.6 (0.2–1.9) 0.354

Dyspnoea 146.2 (53.5–399.6) <0.001* 4.0 (2.1–7.7) <0.001* 1.0 (0.4–2.7) 0.991

Dry cough 0.2 (0.1–0.4) <0.001* 0.2 (0.1–0.4) <0.001* 6.8 (3.3–14.1) <0.001*

Chest pain 30.1 (13.8–65.5) <0.001* 1.1 (0.6–1.8) 0.751 2.2 (0.9–5.1) 0.067

Productive cough 0.4 (1.9–5.3) 0.001* 0.6 (0.3–0.9) 0.017* 4.2 (2.1–8.5) <0.001*

Wheezing 6.5 (3.7–11.2) <0.001* 2.2 (1.1–4.4) 0.027* 2.0 (0.8–4.7) 0.138

AOR, adjusted odds ratio. *P < 0.05 considered statistically significant.
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pharmacy and vignette characteristics are presented in

Table 2.

Our data showed that pharmacists in pharmacies serv-

ing more than 500 clients per week were 2.8 times more

likely to under-refer clients (P = 0.048) as compared to

pharmacies serving <250 clients per week. No other phar-

macy characteristics were found to be significantly associ-

ated with under-referral.

Among the vignette characteristics, neither client gen-

der nor client age was found to be significantly associated

with under-referral. Clients with symptoms lasting for

3 days (P = 0.002) and more than 3 days (P = 0.025)

were 2.4 and 2.0 times as likely to be under-referred as

compared to clients with symptoms for 1 day, respec-

tively. Clients presenting with dry (P < 0.001) and pro-

ductive cough (P < 0.001) were 6.8 and 4.2 times more

likely to be under-referred as compared to clients present-

ing with non-specific symptoms, respectively.

Discussion

Our study has shown that overall community pharmacists

working in Beirut demonstrate a low threshold for referral

of more alarming symptoms, such as haemoptysis. How-

ever, there is a relatively significant proportion of patients

that are not being referred when they should be. Accord-

ing to our results, the patients that are less likely to be

referred are those with dry or productive cough, which is

similarly reflected in another study.[10]

The results of this study might have been limited by

the fact that Lebanese law prohibits the pharmacist from

deciding on a plan of care for the clients, and pharmacists

in Lebanon may be subject to on site auditing of their

practice. This concern was openly expressed by some

pharmacists who refused to participate in our study,

despite reassurance that the investigators were not affili-

ated with any governmental body. This might have led to

our low response rates and to a potential bias in our

results whereby pharmacists might have skewed the refer-

ral rates in a way that is non-overlapping with their

everyday practice. Additionally, a potential sampling bias

stemming from those pharmacies that had more than one

pharmacist on duty may have confounded the results.

Another major limitation of this study is that the

responses to our constructed vignettes may not defini-

tively reflect actual community pharmacist practice. In

addition, the vignettes only presented one symptom at a

time and were not subject for further queries about the

patients’ presentation. The established gold standard for

measuring differences in clinical practice and referral pat-

terns, however, is the use of standardized patients.[18] This

was not feasible for this study; however, clinical vignettes

have been shown to compare well with the gold standard

of standardized patients.[19] An advantage of using clinical

vignettes is that they provide an inexpensive means to

integrate different clinical settings that can later be scored

to measure several different variables over a large sample

size.[20] However, the fact that consensus for referral

could not be met by experts in 13% of vignettes is

another limitation that may have limited the scope of our

analyses, and therefore our results.

Studies have shown that a well-informed community

pharmacist can be a vital component of the health care sys-

tem by advising clients on how to treat benign conditions

as well as knowing when to refer clients to a general practi-

tioner.[21,22] However, studies have also shown that in some

cases the community pharmacist may be involved in the

inappropriate dispensing of medications, especially in situa-

tions that may have required referral.[23] Given the high

rate of self-medication in Lebanon, the role of the pharma-

cist in referring clients to a physician may be even more

crucial, as studies have shown that people that self-medi-

cate are less likely to consult a doctor on their own.[24]

A recent study conducted in Lebanon looking at cancer

trends from 2003 to 2008 showed that lung cancer was the

third most common cancer in both males and females.[25]

Symptoms that have a strong correlation with lung cancer

include the following: haemoptysis, persistent cough, unex-

plained weight loss, dyspnoea and chest pain, among

others.[26] It is reassuring that, according to our results, most

pharmacists in Beirut correctly refer patients with alarming

symptoms such as haemoptysis or dyspnoea. This is also piv-

otal because prompt referral by pharmacists would mean

early reporting of suspicious symptoms to a GP. Hence, this

would potentially lead to better outcomes in patients who

might otherwise have had a delayed diagnosis.[27]

Some of our results were concerning, whereby dry and

productive cough were consistently seen to be under-

referred. This reflects that the pharmacists in our sample

might have considered these two symptoms as benign in

most cases disregarding the fact that they could indicate

an underlying serious condition like COPD or pneumo-

nia. LRTIs such as influenza and pneumonia lead to more

deaths in Lebanon than the combination of all other vac-

cine-preventable illnesses, and according to a study con-

ducted in 2011, a large proportion of physicians in

Lebanon fail to enforce vaccine recommendations in

elderly and high-risk patients.[28] Efforts should be con-

sidered towards increasing awareness about the range of

disorders underlying a dry or productive cough.

According to the study by Jiwa et al.[13] that examined

the effect of bowel symptoms on referral, the strongest

predictors of referral patterns that were found were the

clinical symptoms that clients presented with to the phar-

macist, rather than demographic or pharmacy-related

variables. Our results were consistent in that the
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presenting symptoms were more significantly associated

with referral patterns than demographic variables. In

addition, our findings may corroborate those found by

Schneider et al.[10] who found that clients presenting with

chronic cough were not being adequately referred. How-

ever, it is also possible that limiting the longest duration

of symptoms in our study to 3 days or more may have

contributed to under-referral by pharmacists.

Conclusion

Since community pharmacists are often the first line of medi-

cal advice for the Lebanese population, assessing their ability

to know when a client needs to be referred to a physician is of

high importance. Deficiencies in the provision of advisory ser-

vices by community pharmacists can overwhelm healthcare

centres in the case of unnecessary referrals and/or increase

population morbidity in case of under-referral of clients pre-

senting with alarming symptoms. This study has shown that

there is a need for further investigation into the practices of

community pharmacists working in Beirut, and echoes find-

ings in international studies that clients presenting to commu-

nity pharmacies with respiratory symptoms may not be

appropriately referred for further evaluation. An action plan

may be advised to alleviate the burden of patients who might

currently be under-referred and experience morbidity as a

result. Future research may warrant testing multiple symp-

toms per vignette, exploring different medical entities with

different symptoms and pharmacist practices in cases of non-

referral. Similar studies in other areas and different countries

can contribute to the available knowledge of community

pharmacist practices and their impact on the health system.
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