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Abstract 

Background: Drug-drug and food-drug interactions can affect the pharmacokinetic and pharmacodynamic 
properties of drugs, significantly impacting their efficiency and safety profile. Patient awareness of these interac-
tions is vital for their ability to avoid potential risks. Material and methods: A total of 127 patients participated 
in the study and completed the questionnaire designed to assess their awareness of drug-drug and food-drug 
interactions, as well as their habits of medicine administration and the sources of information they relied on re-
garding drug usage. Results: Factors such as young age, female sex, higher education and urban living were linked 
to a greater awareness of drug-drug and food-drug interactions. Most patients reported using water to swallow 
pills, while some admitted to using tea or juice. Tea consumption was more prevalent among men and elderly 
individuals. Moreover, a higher level of education was associated with a decreased likelihood of patient consu-
ming tea with prescribed medicines. Conclusions: Effective education regarding drug-drug and food-drug interac-
tions is essential to increase patients’ awareness and mitigate the potential consequences of these interactions. 
Initiating education on safe pharmacotherapy at the primary school level and emphasizing its significance in the 
training of future pharmacists and doctors is imperative.
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Introduction

Proper administration of medications is crucial for ensur-
ing their effectiveness and safety in therapy. One critical as-
pect of drug usage is the potential for interactions. Drug-drug 
or drug-food interactions can significantly change the phar-
macokinetic and pharmacodynamic properties of medica-
tions, potentially leading to reduced efficacy or increased ad-
verse effects [1-2]. These interactions are relatively common, 
for instance 166 drug-drug interactions among 76 patients 
were identified in a study from Crete, with 12% of these in-
teractions classified as serious [3]. The drugs most frequently 
associated with these interactions include anti-bacterial and 
antiretroviral agents. Additionally, over-the-counter medi-
cations are often involved in such interactions, particularly 
non-steroidal anti-inflammatory drugs (NSAIDs), antacids, 
proton pump inhibitors and diet supplements [4]. In addition 
to interactions with other drugs medications can also inter-
act with food or specific food components, thus changing the 
effectiveness of therapy by either enhancing or diminishing 
the drug’s action, e.g. by reducing drug bioavailability of alter-
ing drug metabolism [5-7]. Therefore, it is important to avoid 
combining certain drugs with particular foods [8]. 

Drugs, particularly solid formulations (tablets and cap-
sules) and liquid formulations (syrups and elixirs) should 
never be swallowed without water. Undoubtedly, water is 
essential for taking medications safely and effectively. Using 
tea or juice to swallow drugs can alter drug’s bioavailability 
or onset of action. For instance, catechin found in green tea 
inhibits the CYP3A4 enzyme, which changes the metabolism 
of sildenafil, potentially leading to dangerous adverse effects 
(e.g. hypotension, priapism) [9]. Additionally, animal studies 
showed that green tea extract can exacerbate hepatotoxicity 
when administered after paracetamol [10]. Mixing drugs with 
fruit juices can also result in potentially harmful interactions. 
Grapefruit juice, well-known inhibitor of the CYP3A4 enzyme, 
can interact with at least 20 different drugs, e.g. terfenadine, 
saquinavir, cyclosporin, midazolam, triazolam and verapa- 
mil [11]. Apple can decrease the bioavailability of fexofena-
dine, atenolol and aliskiren, while orange juice can decrease 
the bioavailability of aliskiren, atenolol, celiprolol, mon-
telukast, fluoroquinolones and alendronate. On the other 
hand, orange juice can enhance the bioavailability of alumini-
um-containing antacids [12]. Moreover, orange juice contain-
ins vitamin C, therefore it can improve the absorption of iron, 
which can be beneficial for patients with iron deficiency [12]. 

Food can also influence drug’s bioavailability and in most 
cases it is reduced after meals [5]. For example, it was demon-
strated that food intake delayed the absorption rate and de-
creased the bioavailability of levocetirizine [13]. Similarly, the 
bioavailability of esomeprazole was reduced when taken with 
food compared to when taken on an empty stomach [14]. 

Whereas, food can also enhance the drug’s bioavailability, as 
seen with propranolol [15]. Additionally, the presence of food 
can delay the onset of action of certain drugs, e.g. nonsteroi-
dal anti-inflammatory drugs (NSAIDs), which can be crucial 
when the rapid relief is needed [16]. Rarely food can expedite 
the onset of action of certain drugs, e.g. theophylline or gri-
seofulvin taken with a high fat meal.

It is evident that understanding the potential drug-drug 
and food-drug interactions is essential to avoid adverse ef-
fects. Patients should be informed about the possibility of 
such interactions before starting a new medication regimen. 
The aim of this study was to assess the patients’ awareness 
and knowledge of drug-drug and drug-food interactions that 
may occur during drug therapy. In addition, we investigated 
the medications taken by patients and their administration 
habits.

     Materials and methods

Study design

We conducted a  qualitative questionnaire-based, cross- 
-sectional survey among adult patients from a public outpa-
tient clinic during a consultation with a dietitian (as part of 
diabetes prevention) in the Pomeranian region (Northern part 
of Poland). Approval for the study was obtained from the Eth-
ical Committee of the Medical University of Gdańsk (approval 
number NKBBN/316/2021) and all participants provided writ-
ten consent to participate. Data collection took place between 
November 2021 and January 2023.

The questionnaire

The research tool utilized was an original questionnaire 
developed by the researchers from the Medical University of 
Gdańsk (Poland). Professionals with expertise in pharmacol-
ogy reviewed the questionnaire and based on their sugges-
tions, it was revised to its final version. The questionnaire in-
cluded inquiries about their medications and related habits. 
It consisted of 3 parts and a  total of 34 questions. Most of 
the questions were close-ended predefined (answer options 
such as ‘Yes’, ‘No’, ‘I don’t know’), however the participants 
also had the opportunity to select ‘Other’ or write their own 
answers. 

The first part of the questionnaire (15 questions) aimed 
at gathering information about the respondents’ character-
istics, e.g. age, sex, place of residence (urban, suburban, ru-
ral), educational background, chronic diseases. Participants 
were also asked about their use of medication (on a regular 
and occasional basis), including any over-the-counter (OTC) 
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drugs or dietary supplements. Furthermore, responders were 
queried about their basic knowledge regarding potential in-
teractions between different drugs and between food and 
drugs. The second part of the questionnaire (4 questions) was 
intended for patients who reported taking OTC drugs and/or 
dietary supplements and focused on their administration (e,g. 
“Do you read the leaflet before use of the new drug/supple-
ment?”, “Do you follow the advice of medical staff?”, “What 
do you drink to swallow the drug/supplement?”). The third 
part of the questionnaire (6 questions) concerned the use of 
prescribed medications (e.g. “Do you read the leaflet before 
use of the new drug?”, “Do you follow the medical staff advic-
es?”, “What do you drink to swallow the drug?”). Additionally, 
this section included more specific questions for patients who 
took proton pump inhibitors, fibrates and levothyroxine. 

The questionnaire was prepared in the national lan-
guage (Polish) and presented in a  clear and simple layout. 
Participants received instructions on how to complete it. The 
questionnaire was completed during a consultation with a di-
etitian, either independently by the patient or with the assis-
tance of consulting dietitian. If necessary, the dietitian read 
the questions aloud to the participants. After completing the 
questionnaire, the dietitian discussed specific aspects of food-
drug interactions with each patient, particularly when the 
patient completed the final section regarding specific medi-
cations or reported taking multiple OTC drugs and/or dietary 
supplements. The dietitian provided advice on how to take 
these medications and supplements to avoid potential inter-

actions. Patients with limited cognitive function (e.g. with de-
mentia) were excluded from this study. All patients participat-
ed voluntarily and did not receive any compensation for their 
involvement in the study. 

Statistical analyses

We aimed to achieve a 90% confidence level with a 7% 
margin of error, thus we calculated that the sample size 
should be 139 respondents. The questionnaires were collect-
ed by a single researcher within a limited timeframe, there-
fore such sample size provided a balance between statistical 
validity and practical feasibility. Pearson’s chi-squared test and 
descriptive statistics were applied to the data. The Chi square 
test was employed to examine correlations between the 
knowledge of interactions, dietary supplement use and sex, 
age, level of education and the presence of chronic diseas-
es. All statistical analyses were performed using the Statistica 
software version 10 (TIBCO Software Inc, Palo Alto, USA)

    Results

Study population

A  total of 127 patients agreed to participate and com-
plete the questionnaire. The majority of participants were 

female (71.7%, n = 91), with the 
highest proportion within the 41-
50 years of age range (36.2%, n = 

46). Furthermore, more than half of 
the participants had higher education 
(51.2%, n = 65) and a  notable 29% 
(n = 37) had a  medical background, 
they were either graduates or current 
students of medical universities. Ad-
ditional demographic details are pro-
vided in Table 1. 

Drugs and diet supple-
ments taken by the partic-
ipants 

Patients were asked about their 
chronic illnesses and the prescrip-
tion medications which they take 
chronically (> 1 month). Among the 
respondents, 55% (n = 70) admitted 
to using prescription drugs regular-
ly (Figure 1). Additionally, 42% of 
participants (n = 53) acknowledged 

Parameter under study Participants (n = 127)

Sex:
           Female
           Male
           Female/male ratio

91 (71.7%)
36 (28.3%)
2,5

Age groups of participants [years]:
           18-28
           29-40
           41-56
           > 56

37 (29.1%)
25 (19.7%)
46 (36.2%)
19 (15.0%)

Educational level:
           Elementary
           Secondary
           Higher

11 (8.7%)
51 (40.1%)
65 (51.2%)

Medical background:
           Yes
           No

37 (29.1%)
90 (70.9%)

Place of residence:
           Village
           City with < 150000 inhabitants
           City with > 150000 inhabitants

8 (6.3%)
74 (58.3%)
45 (35.4%)

Table 1. Background characteristics of respondents
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regular use of OTC drugs and/or dietary supplements. Inter-
estingly, OTC medication and supplement use was more prev-
alent among younger adults ((78% of the 18-28 years of age 
group), compared to the rest of the population (p = 0.00000). 
Moreover, women were found to use OTC drugs and/or die-
tary supplements more frequently than men (p = 0.00000). 
The most commonly used supplements included vitamin D 
(75.5%, n = 40), supplements for hair and nails (18.9%, n = 10) 
and magnesium (13.2%, n = 7). A  notable correlation was 
observed between sex and specific supplement usage. Spe-
cifically, women were more likely than men to take vita- 
min D (41% versus 8%) (p = 0.00041) and supplements aimed 
at improving nail and hair the condition (exclusive to women) 
(p = 0.03824). Furthermore, younger adults aged 18-28 were 
more likely (70% of this group) to take vitamin D compared to 
other age groups.

The majority of the patients who took prescription drugs 
chronically (61.4%, n = 43/70) reported reading the drug 
leaflet (also known as summary of product characteristics 
or drug monograph) before use and nearly all patients (99%,  
n = 69/70) stated that they followed the doctor’s instructions 
regarding medication intake. Among patients taking OTC or/
and dietary supplements, 70% (n = 37/53) claimed to read the 
drug’s leaflet before use and all of them (n = 53/53) indicated 
adherence to either doctor’s or pharmacists’ instructions. In-
terestingly, women (71%) were more likely than men (39%) to 
read the leaflets (p = 0.00073). 

Drug administration 

The vast majority of participants used water to swal-
low pills: 99% of those taking prescribed drugs (n = 69/70) 
and 100% of those taking OTC or/and diet supplements  

(n = 53/53). A small group admitted 
to using tea (17.1%, n = 12/70 of 
those taking prescribed drugs and 
13.2%, n = 7/53 of those taking OTC 
or/and dietary supplements) or juice 
(5.7%, n = 4/70 of those taking pre-
scribed drugs and 9.4%, n = 5/53 of 
those taking OTC or/and dietary sup-
plements). Interestingly, men were 
more likely than women to drink 
tea while taking prescribed drugs  
(p = 0.01390), although there was 
no such correlation in the group 
taking OTC drugs or/and dietary 
supplements. Furthermore, there 
was no correlation between sex and 
drinking juice in either group. Addi-
tionally, 45.5% of people > 56 years 
of age admitted to drinking tea to 

swallow prescribed pills (p = 0.03499), compared to 13.3%  
in the 41-56 age group, 0%, in the 29-40 age group and 15.8% 
in the 18-28 age group. However, there was no such correla-
tion in the group of patients taking OTC or/and dietary supple-
ments. Moreover, there was no correlation between age and 
drinking juice in either group. Additionally, there was a cor-
relation between the patients’ level of education and their 
approach to prescribed drug administration. Among patients 
taking prescribed drugs, 85.7% of respondents with higher 
education exclusively used water to swallow their medica-
tions, while this figure was 81.8% for those with secondary 
education and only 16.7% for those with primary education (p 
= 0.00053). Notably, individuals with primary education were 
more likely to use a different beverage than water to swal-
low medicines (p = 0.00447). Furthermore, it was found that 
higher education was associated with a lower likelihood of pa-
tients drinking tea with prescribed medications (p = 0.00302). 

Interestingly, 30.5% of individuals taking prescription 
drugs or OTC drugs or dietary supplements (n = 29/95) admit-
ted that they sometimes they took their medication different-
ly than recommended by their doctor or written in the leaf-
let. This change was primarily driven by convenience (48.3%,  
n = 14/29) or previous experience with taking medication 
(48.3%, n = 14/29). However, such behaviour was not associ-
ated with sex, age, education level or place of residence. 

Knowledge about interactions 

The next segment of the survey focused on participants’ 
awareness of potential drug-drug and food-drug interactions. 
It was noted that age, sex, education level and place of resi-
dence could influence the patients’ knowledge of these inter-
actions (see Table 2).

Fig. 1. Most common drugs taken chronically by patients
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Furthermore, among the respondents who were aware 
of drug-drug interactions, 72% were also knowledgeable 
about the potential interactions between drugs and food  
(p = 0.00000). Interestingly, larger proportions of participants 
were aware of possible drug-drug interactions compared to 
interactions between drugs and food (74.8%, n = 95 vs. 54.3%, 
n = 69). The use of drugs and dietary supplements regularly 
could enhance the patients’ awareness of both drug-drug and 
food-drug interactions. For more detailed information, please 
refer to Table 3. 

Interestingly, only 7% of the participants who were aware 
of potential drug-food interactions, admitted to drinking tea 
while taking pills, compared to 43% in the group lacking this 
knowledge (p = 0.00000). Additionally, a significant difference 
was observed in the use of juice with drugs between those 
who were aware and unaware of drug-food interactions  
(p = 0.00033), specifically, only 3% of individuals who were 
aware of the drug-food interactions drank juice with their 
medication. 

    Discussion

The primary objective of this study was to evaluate pa-
tients’ awareness of potential drug-drug and food-drug inter-
actions. We discovered that such awareness is associated with 
various demographic factors including age, sex, education lev-
el, place of residence and the use of different medications and 
dietary supplements. In our study 55% of the participants re-
ported taking prescription drugs on a chronic basis and 42% of 
them claimed taking OTC drugs or/and dietary supplements. 
The most commonly used medications were cardiovascular 
drugs (statins and beta-blockers) and proton pump inhibitors, 
both of which are associated with numerous potential inter-
actions [17]. 

Interestingly, we found that OTC drug or/and dietary sup-
plement use was more prevalent among the youngest partic-
ipants (18-28 years of aged). Moreover, a significant majority 
(70%) of this age group reported taking vitamin D, which was 
notably more common than in other age groups. Additionally, 
OTC drugs and/or dietary supplements were more commonly 

Table 2. Awareness of drug-drug and drug-food interactions in selected groups of respondents

Compared parameters 
under study

% of respondents 
conscious of food- 
-drug interactions

p (Pearson’s chi-
squared test)

% of respondents 
conscious of drug- 
-drug interactions

p (Pearson’s 
chi-squared 
test)

Sex:
           Female
           Male

63%
33%

0.00281 79%
64%

0.07476

Age groups of participants 
[years]:
           18-28
           29-40
           41-56
           > 56

86%
44%
43%
32%

0.00005 97%
76%
65%
53%

0.00066

Educational level:
           Elementary
           Secondary
           Higher

9%
45%
69%

0.00024 36%
61%
92%

0.00000

Healthcare background:
           Yes
           No

100%
36%

0.00000 100%
64%

0.00003

Place of residence:
           Village
           City with < 150000          
          inhabitants

           City with > 150000 
          inhabitants

13%

42%

82%

0.00001

13%

69%

96%

0.00000[AHEAD OF PUB]
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used by women compared to men, mirroring findings of Bur-
nett et al. In their study involving 4895 volunteers in Austral-
ia, by 47% of women used supplements, compared to 34% 
of men [18]. Contrary to our observations, the use of dietary 
supplements was found to be higher among older individu-
als and those with higher levels of education [18]. A  study 
conducted in China revealed that only 0.71% of population 
> 6 years of age admitted to using a dietary supplement [19]. 
Similarly to the findings of Burnett et al., the prevalence of 
supplement intake correlated with age and educational level 
of participants [18]. Interestingly, in our study there we did 
not observe any statistically significant correlation between 
the use of OTC drugs and/or dietary supplements and the lev-
el of education. A study conducted among medical students in 
India found that 45.3% of participants (notably more females 
than males) consumed multivitamin supplements [20]. Simi-
larly, in our study women were more inclined to use supple-
ments for nail and hair health as well as vitamin D. This height-
ened usage of nail and hair supplements seems to be in line 
with the common perception that women tend to be more 
concerned about their appearance than men. The vitamin D 
supplementation could be linked to the widely announced 
recommendations for its use in prevention of osteoporosis, 
a condition more prevalent among women [21]. 

It is typically the responsibility of the prescribing physician 
to provide the patients not only with dosage instructions but 
also to advise on the timing of administration in relation to 
meals and take into account potential interactions with food 
and beverages. In our study nearly all (99%) patients who re-

ported taking prescription drugs chronically also stated that 
they adhered to their doctor’s instructions regarding medica-
tion administration. When it comes to OTC drugs or dietary 
supplements, pharmacist may play a crucial role in clarifying 
the above-mentioned matters and discussing potential inter-
actions. In our study cohort of patients taking OTC drugs and/
or dietary supplements, all participants indicated that they 
followed the instructions provided by doctors or pharmacists 
for medication intake. However, some studies highlighted the 
inadequate knowledge about drug-drug and drug-food inter-
actions among health care providers. For instance, in the Unit-
ed States, only 18.2% of the 950 surveyed prescribers were 
able to identify the pairs of drugs that should not be used to-
gether [22]. Therefore, it is plausible that information about 
drug interactions is not consistently conveyed to patients. 

In addition to following the instructions provided by 
a physician or pharmacist, it is important for patients to read 
the leaflet included with their medication. The information in 
these leaflets (e.g. details about proper drug administration, 
correct dosages, contraindications and potential interactions 
with other drugs or certain foods) should be clear and easy 
to understand [23]. In our study, the majority of the patients 
taking prescribed drugs (61.4%) and those using OTC drugs 
or/and dietary supplements (70%) reported reading the leaf-
let before starting new medication. Our findings align closely 
with those reported by Nathan et al. that 70.4% of patients 
in New York City acknowledged reading a  leaflet before us-
ing of the new drug (49.2% marked that they “always” read 
and 21.2% marked “often”). Additionally, 98.8% of patients 

Compared parameters 
under study

% of respondents 
conscious of food- 
-drug interactions

p (Pearson’s chi-
squared test)

% of respondents 
conscious of drug- 
-drug interactions

p (Pearson’s 
chi-squared 
test)

Chronic usage of prescribed 
drugs:
           Yes
           No

74%
30%

0.00000 94%
51%

0.00000

Usage OTC drugs and diet 
supplements:
           Yes
           No

74%
40%

0.00017 87%
67%

0.01139

Taking Vitamin D:
           Yes
           No

85%
40%

0.00000 93%
67%

0.00184

Taking Levothyroxine:
           Yes
           No

88%
49% 0.00000

100%
64%

0.00003

Table 3. Awareness of drug-drug and drug-food interactions in groups of respondents using various drugs and dietary supplements
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therapy resulting in fewer medication errors and improved 
efficacy [27]. Similarly, Micheli et al. concluded that patients 
with better understanding of why they were taking a particu-
lar medication were less likely to discontinue treatment [28].  
Kristensson et al. highlighted the critical importance of in-
forming patients about their prescribed medications, even in 
acute care settings [29]. Furthermore, it is essential that the 
information provided to patients is clear and understandable. 
Gustafsson et al. found that while most information was well 
understood by patients, the sections concerning ‘risks of in-
teractions’ and ‘contraindications’ were challenging, particu-
larly for the elderly patients [30]. This underscores the fact 
that in order to mitigate the risk of interactions, patients must 
have a  comprehensive understanding of their medications. 
First, patients must be aware that such interactions are pos-
sible, which empowers them to inquire about this with their 
physicians and consequently, they can actively participate in 
their own healthcare decisions. However, a study from Leb-
anon revealed that 38.7% of participants did not regularly 
discuss their medications with physicians and 53.9% did not 
enquire about potential interactions with pharmacist. In 
our research, a better understanding of both drug-drug and 
food-drug interactions was associated with female sex, higher 
education, medical background and chronic medication use. 
These findings are consistent with the survey conducted in 
Saudi Arabia, which reported the participants’ knowledge of 
food-drug interactions as moderate, with higher knowledge 
linked to female sex, healthcare-related occupations with and 
the presence of chronic disease [31]. Similarly, in a study con-
ducted in South Africa, only 30-50% of patients were able to 
identify potential food-drug interactions [32]. The patients in 
that study had a secondary or lower level of education, which 
aligns with our findings, where only 45% of respondents with 
secondary education and 9% of those with elementary educa-
tion were aware of food-drug interactions.

Our study has some limitations. The study group was 
relatively small and homogenous (participants come from 
only one region of one country). Moreover, some patients 
missed their appointments, resulting in a smaller number of 
participants and completed questionnaires than we intended 
(based on our calculations of optimal sample size). Addition-
ally, as with most questionnaire-based studies, there is a risk 
that respondents provided answers based on what they be-
lieved to be correct rather than on their true knowledge. To 
obtain more representative data and a deeper understanding 
of public’s knowledge about this subject, it would be bene-
ficial to conduct similar surveys across various regions with 
more detailed questions. Furthermore, longitudinal studies 
that include consultations on food-drug interactions could 
help track changes in awareness and behaviour over time, as 
well as evaluate the effectiveness of patient education.

claimed that reading the leaflet was “very” or “somewhat” 
useful [24]. In contrast, researchers from Lebanon noted that 
61.2% of patients admitted to not reading the leaflets before 
using drugs [25]. These discrepancies may arise from the fact 
that in our study we asked patients about reading drug’s leaf-
lets in general, rather than specifically focusing on the leaflets 
about new drugs. Interestingly, in our study women (71%) 
were more likely than men (39%) to read the leaflets. How-
ever, we did not find any other reports about the correlation 
between sex and leaflet reading.

We observed that men and particularly more often elder-
ly people drank tea while taking prescribed medications. This 
can be attributed to the fact that in Poland tea is generally 
a  more popular beverage among the older generation. It is 
noteworthy that black tea contains caffeine and can potential-
ly interact with many drugs, e.g. psychiatric medications, an-
tiarrhythmics, bronchodilators and antibiotics [26]. These in-
teractions occur because caffeine is metabolised by the same 
enzyme (cytochrome P450 1A2) as many drugs. Similarly, 
green tea can interact with drugs such as statins, beta-block-
ers, warfarin or sildenafil [9]. Therefore, patients should be 
informed about the potential interactions between drugs and 
beverages such as coffee, tea or juice. Our study revealed that 
individuals with higher education levels were less likely to 
drink tea with prescribed medicines. This highlights the need 
to educate patients about drug-beverage interactions to avoid 
adverse effects. 

We observed that women, younger adults (aged 18-28), 
individuals with higher education level and those residing in 
urban areas exhibited greater awareness of potential drug-
drug and food-drug interactions. Moreover, awareness re-
garding drug interactions, both with other medications and 
with food, was higher among the patients who chronically 
took medications, regardless if these were prescribed (par-
ticularly levothyroxine), OTC drugs or dietary supplements 
(particularly vitamin D). Additionally, participants with back-
ground in healthcare (e.g. healthcare workers or medical uni-
versity students) demonstrated greater awareness of drug-
drug and food-drug interactions, which may be attributed to 
their basic knowledge of biochemistry and pharmacology. 

Indeed, enhancing patient knowledge about medica-
tions can significantly improve treatment compliance. In our 
study, we found than only 7% of individuals aware of potential 
drug-food interactions consumed tea while swallowing pills, 
compared to 43% of those who were unaware of such interac-
tions. This underscores the importance of educating patients 
about potential interactions in order to mitigate the risk of 
adverse effects. Numerous studies in the literature support 
the positive impact of patient education on medication man-
agement. For instance, Detry-Morel reported that improved 
efforts to inform patients with open-angle glaucoma or ocular 
hypertension led to better compliance and persistence with 
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