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Knowledge and Practices in the Diagnosis and Treatment of Corneal Infections by Nepalese
Pharmaceutical Shop Workers

Sadhan Bhandari,'t John M. Nesemann,?*t+ Ram Prasad Kandel,® Bimal Poudyal,’ Gopal Bhandari,' Raghunandan Byanju,’
Riju Shrestha,* David A. Ramirez,® Kieran S. O’Brien, Thomas M. Lietman,®>® and Jeremy D. Keenan®®
1Bharatpur Eye Hospital, Bharatpur, Nepal; 2Francis I. Proctor Foundation, University of California San Francisco, San Francisco, California; 3Seva
Foundation, Berkeley, California; “Department of Epidemiology, Gilling School of Public Health, University of North Carolina at Chapel Hill, Chapel
Hill, North Carolina; SDepartment of Ophthalmology and Visual Sciences, University of lowa, lowa City, lowa; ®Department of Ophthalmology,
University of California San Francisco, San Francisco, California

Abstract. Medical shops in Nepal are a main point of treatment for many diseases including ophthalmic conditions.
We sought to evaluate pharmaceutical shop worker knowledge of corneal ulcers and abrasions. A pharmaceutical shop
worker from each of 117 different pharmacies surrounding Bharatpur, Nepal, was presented four different eye photo-
graphs (i.e., corneal ulcer, corneal abrasion, conjunctivitis, and a normal eye) and asked about diagnosis and manage-
ment. Of 117 participants, 86 (74 %) identified conjunctivitis correctly but few were able to identify corneal abrasion (50/
117; 43%) or corneal infection (47/117; 40%). When presented with an illustrated diagram of potential medications to
dispense, 15 (13%) participants chose a topical medication containing a corticosteroid for the corneal abrasion and 25
(21%) did so for the corneal ulcer. The appropriate use of corticosteroids for external eye infections is an important topic
for additional training, given the potential for these medications to worsen corneal abrasions and ulcers.

INTRODUCTION educational, and training information recorded. They were
then presented four illustrated clinical vignettes and asked the
same set of questions for each scenario, focusing on di-
agnosis and management. The four scenarios were corneal
ulcer, comeal abrasion, allergic conjunctivitis, and a normal eye
examination (Supplemental Figure 1). The allergic conjunctivitis
scenario was included as a type of control because corticoste-
roids are a major treatment modality for this condition but gen-
erally should not be prescribed for coreal abrasions or ulcers.
Questions about treatment were first asked in an open-ended
format, then in a multiple-choice format with an accompanying
diagram of widely available ophthalmic medications.
Statistical considerations. There were two exposures of
interest: 1) the amount of pharmaceutical training, categorized as
no formal pharmacology training versus some training (Table 1)
and 2) participation in a 1-day training workshop for pharma-
ceutical shop workers conducted by Bharatpur Eye Hospital.
Workshops covered general eye anatomy, the differential di-
agnosis of a red eye, and the consequences of corticosteroid
use. There had been three training sessions in the study area,
with the most recent offered 3 years before survey administra-
tion. The main outcomes of interest were 1) whether the condition
was correctly diagnosed and 2) whether corticosteroids were
recommended for corneal ulcers or abrasions in the free re-
sponse question. Logistic regression models were constructed
for each outcome and adjusted for years of work experience. All
METHODS analyses were considered exploratory, with a significance level of
0.05 for each. Analyses were performed with R version 3.6.0.°
Ethics. The study received ethical approval from the Uni-
versity of California, San Francisco; Nepal Netra Jyoti Sangh;
and the Nepal Health Research Council. Oral consent for par-
ticipants was approved by the ethics committees and obtained
for all participants; no stipend was provided. The research ad-
hered to the guidelines outlined in the Declaration of Helsinki.

In developing countries a large proportion of the population
lives in rural areas where healthcare facilities are scarce.! Many
people living on the Indian subcontinent use community phar-
macies or medical shops as their primary site of health care, in-
cluding for eye conditions.?? It is often easier to access a medical
shop, where workers can advise a treatment course and dispense
medications without a doctor’'s prescription. However, the
knowledge base of pharmaceutical shop workers has not been
well characterized, especially as it relates to management of eye
disease. For example, current regulations in Nepal stipulate that
pharmacists or pharmacy assistants have completed a 3-year
pharmacy program and be registered with the Nepali Pharmacy
Council but do not require any specific ophthalmic training.

In the present study, we administered a questionnaire to
pharmaceutical shop workers in Nepal to determine their fa-
miliarity with the diagnosis and management of common eye
conditions. We were especially interested in how frequently
workers would advise topical corticosteroids for corneal ul-
cers or abrasions because such a recommendation could
worsen the infection and cause irreversible deterioration of
vision. We hypothesized that individuals with pharmaceutical
and eye hospital training would be more likely to correctly
identify and manage corneal infections.

Study design. A cross-sectional study was conducted in
June and July of 2017. All medical shops within the Village
Integrated Eye Worker Trial | (VIEW 1) study area were eligible
for participation.* Medical shops were identified by asking
residents in each community; the intent was to capture all
medical shops in the study area. Consenting workers present
at the time of survey administration had their demographic,

RESULTS

*Address correspondence to John Nesemann, Francis I. Proctor . . - .
Foundation, 113 South Ferry Dr., Lake Mills, Wl 53551. E-mail: In total, 117 medical shops were identified in the VIEW I

jnesemann@mednet.ucla.edu study area. A pharmaceutical shop worker from each phar-
T These authors contributed equally to the work. macy participated in the study; there were no refusals. Of the
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TaBLE 1

Demographic information of 117 pharmaceutical shop workers in
Chitwan and Nawalparasi districts, Nepal

Characteristic N (%) or mean (+SD)

Male 93 (79.5%)
Age (years) 39.2 (x11.6)
Received training from eye hospital* 21 (17.9%)
Pharmaceutical training

Some

Medical degree 2(1.7%)
Pharmacy degree 9(7.7%)
Homeopathic pharmacy degree 1(0.9%)
Health assistant 8 (6.8%)
Community medical assistant 62 (53.0%)
Staff nurse 1(0.9%)
Government workshopt 12 (10.3%)
None

Medical technician (Bachelor’s) 1
Laboratory technician 2
Radiology technician 1
Ayurvedic health worker 2
Auxiliary nurse midwife 2
Nepali sena trainingt .
None 13 (11.1%)
*Eye training offered by Bharatpur Eye Hospital consisting of a single day of training
discussing general eye anatomy, differential diagnosis of a red eye, and consequences of
steroid use. There had been three trainings before the study, with the last one taking place
three years before survey administration.
T Three-day government-sponsored training program for pharmaceutical shop workers
without formal pharmaceutical training; these have been discontinued since 2010.
1 Training within the Nepalese army, involving first aid and basic primary care training.

117 respondents, the mean age was 39 years (SD 11.6) and 93
(79.5%) were male; 95 (81.2%) workers were classified as
having some pharmaceutical training, and 21 (17.9%) had
participated in an eye hospital workshop (Table 1).

Diagnosis and management responses for each eye con-
dition are summarized in Table 2. Among the 117 participants, 86
(74%) correctly identified allergic conjunctivitis, but few identified
comeal abrasion (50/117; 43%) or ulcer (47/117; 40%). When
asked a free-response question, most workers answered they
would dispense a topical antibiotic for the corneal abrasion (96/
117; 82%) or ulcer (94/117; 80%), and a few responded they
would dispense a topical corticosteroid (7/117; 6% and 6/117;
5%, respectively). However, when given a multiple-choice
question, 15 of the 117 (13%) respondents indicated they
would dispense a topical corticosteroid for a corneal abrasion,
and 25 (21%) for a comeal ulcer. Corticosteroids were almost
always selected as part of acombination antibiotic—corticosteroid
eye drop (Supplemental Table 1). When asked for further rec-
ommendations in an open-ended way, most workers responded
they would recommend a visit to an eye care specialist, with the
highest proportion recommending this for the corneal ulcer (91/
117; 78%) and abrasion (81/117; 69%) scenarios.

We explored the data to assess whether those with more
training were more likely to respond with a correct diagnosis

and less likely to recommend a corticosteroid for the corneal
ulcer and abrasion scenarios. As shown in Table 3, no statis-
tically significant associations were found between either 1)
having participated in a pharmacologic training program or 2)
having participated in a Bharatpur Eye Hospital workshop and
either of the outcomes of interest (i.e., correct diagnosis and
recommendation of corticosteroid).

DISCUSSION

This study found that a minority of pharmaceutical shop
workers could correctly diagnosis a comeal ulcer or corneal
abrasion when presented with an illustrated vignette. Most re-
spondents would appropriately dispense a topical antibiotic for
each of these conditions; few would include a topical cortico-
steroid. Neither pharmacologic training nor participation in
an eye hospital workshop significantly changed the odds of
acorrect diagnosis or of dispensing a topical corticosteroid.

Less than half of respondents correctly identified photo-
graphs of corneal ulcers and abrasions, and a majority (74 %)
correctly diagnosed allergic conjunctivitis. These results are
similar to those of Burn et al.® who found that 27% of Nepali
primary healthcare workers were able to diagnose corneal
ulcers and 83% conjunctivitis. These studies suggest a lack of
ophthalmic knowledge among the lower level health workers
who provide a great deal of medical care in Nepal. This study
did not find that an eye hospital workshop or more pharma-
ceutical training significantly increased the likelihood of cor-
rectly diagnosing an ulcer or abrasion, which we speculate
could have been because of a training program that was of
inadequate duration or that took place too long ago, or alter-
natively because of inadequate statistical power in this study.
Nonetheless, the gaps in knowledge highlighted in this survey
identify topics that could be included in future continuing
medical education programs directed at pharmaceutical shop
workers or primary healthcare workers, especially given the
high prevalence of corneal abrasions and ulcers in Nepal.”

Despite a minority correctly identifying the two conditions, the
vast majority of workers correctly recommended a topical anti-
biotic for the corneal ulcer and abrasion scenarios. Two-thirds
would also dispense topical antibiotics for the allergic conjunc-
tivitis vignette, and almost a third would do so for the normal eye.
Although we do not fault workers for considering an infectious
etiology for the conjunctivitis vignette, the relatively high use of
antibiotics for the normal eye suggests that antibiotics may be
recommended for most eye complaints, regardless of diagnosis.
This finding is in line with other reports detailing excessive oral
antibiotic prescriptions in pharmacies in Nepal and in low- and
middle-income countries more generally.-'°

The percentage of pharmaceutical workers prescribing cortico-
steroids for comeal abrasions or ulcers was low, although this

TABLE 2
Survey responses of 117 pharmaceutical shop workers in Chitwan and Nawalparasi districts, Nepal

Would dispense topical antibiotic

Would dispense any topical steroid

Free response

Multiple choice Free response Multiple choice Would refer

Photograph Correctly identified Most common misdiagnosis
Corneal ulcer 47 (40%) Conjunctivitis (32; 27%)
Corneal abrasion 50 (43%) Corneal ulcer (28; 24%)
Allergic conjunctivitis 86 (74%) Corneal ulcer (14; 12%)
Normal eye 43 (37%) Do not know (52; 46%)

94 (80%) 98 (84%) 6 (5%) 25021%) 91 (78%)
96 (82%) 88 (75%) 7 (6%) 15(13%) 81 (69%)
80 (68%) 78 (67%) 28 (23%) 30(26%) 67 (57%)
34 (29%) 41 (35%) 6 (5%) 8 (7%) 55 (47%)

Workers were asked to identify an eye condition from an external photograph, then asked which medications they would offer to such an individual.
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TaBLE 3
Relationship between training and diagnosis/management

Training No training Training No training
Dx Dx Steroids Steroids
OR for correct OR for dispensing

Form of training + - + - diagnosis (95% Cl) + - + - corticosteroid (95% CI)
Corneal ulcer

Pharmacology 38 57 9 13 0.90 (0.34-2.42) 6 89 0 22 3.34 (0.37-444.2)

Eye hospital 7 14 40 56 0.57 (0.19-1.56) 0 21 6 90 0.32 (0.01-3.02)
Corneal abrasion

Pharmacology 43 52 7 15 1.79 (0.69-5.06) 4 91 3 19 0.28 (0.06-1.52)

Eye hospital 9 12 41 55 1.02 (0.38-2.68) 1 20 6 90 0.77 (0.04-5.14)

The exposures of interest are participation in pharmacology training or an eye hospital workshop; the outcomes are whether a correct diagnosis was provided and whether a topical corticosteroid
would be dispensed, with numbers given for both the corneal ulcer and corneal abrasion photographs.

depended on how the question was asked. Few respondents
suggested a corticosteroid when asked in an open-ended fashion
but more respondents recommended an eye drop containing a
corticosteroid when presented with a list of possible medication
choices. These eye drops were almost always combination drops
consisting of an antibiotic and corticosteroid, which are widely
available throughout Nepal and are very familiar to any medical
shop worker. Although arguably better to recommend a combi-
nation eye drop for comeal ulcers or abrasions than a corticosteroid
eye drop alone, the provision of corticosteroids in any form by non-
ophthalmic personnel for either of these conditions is something
that should probably be avoided, especially because corticoste-
roids are contraindicated in fungal keratitis and Nepal has a rela-
tively high prevalence of fungal comeal ulcers. "

The present study has several limitations. Although the in-
clusion of all medical shops in the study area increases its
generalizability, we interviewed only a single worker from each
medical shop, and this person may or may not have been
representative of the other workers at the shop. Moreover, the
generalizability of the study outside this region of Nepal is
uncertain. The use of a single photograph and limited in-
formation in the clinical vignette cannot replicate an in-person
history and physical examination. The training variables
assessed in this study were elicited by self-report and di-
chotomized, which could have resulted in misclassification
bias and reduced statistical power, respectively.

In conclusion, most pharmaceutical shop workers recom-
mended appropriate management for corneal ulcers and
abrasions, even if they were unable to diagnose the specific
conditions. Educational gaps identified in this survey included
the ability to correctly diagnose corneal abrasions and corneal
ulcers and knowledge that these conditions should not be
treated with eye drops containing a corticosteroid.
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