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Non-compliance can mislead the clinicians to draw conclusion on ineffective therapy and 

advice more aggressive treatment.  Non-compliance including improper techniques of eye drop 
instillation frequently occurs in chronic glaucoma patients.  The Eye Drop Guide (EDG) device 
has been developed to ensure a precise instillation.  However whether the EDG is more effective 
than the Traditional Technique when both techniques are carefully instructed is still unknown. We 
conducted the cross over study to compare success rates of eye drops self-instillation between the 
two techniques in chronic glaucoma patients.  59 patients were instructed to instill eye drops with 
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assigned before groups were crossed-over.  The instillation performance was video recorded after 
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CHAPTER I 

INTRODUCTION 

1.1 Background and rationale: 

 Glaucoma is a group of diseases that affect the eye leading to damage of the optic nerve. 
The prevalence of glaucoma in Thailand is 4.56% (2,865,087 people) in the year 2005-2006 (1)  
It’s known as the silent thief of vision that can slowly steal your eyesight without knowing until 
blind.  It is one of the common causes of blindness along with cataract and refractive error (2)  
Approximately 10% of total blindness in Thailand resulted from glaucoma (1)   Unfortunately there 
is no cure or reverse of the condition up-to-date.  The mainstay of glaucoma treatment is to lower 
the intraocular pressure in order to retard or stop further vision loss.  The first line and the most 
common form of glaucoma treatment is eye drop.  The disease is usually asymptomatic but 
required lifelong treatment.  Therefore intentional or accidental failure to take drops (non-
compliance) frequently occurs.  

 Previous studies found that lower compliance patients are at greater risk of developing 
worse visual field loss and progressive visual loss (3,4)  Professor Ivan Goldberg (the past President 
of the World Glaucoma Association) wrote for Glaucoma Australia Inc. that “Drugs used to 
control glaucoma can only be effective in minimizing disease progression if they reach the eye 
tissues regularly and appropriately” (5)  Non-compliance can also be confused with a therapy’s 
lack of efficacy and lead to more aggressive treatment that will increase the health care costs (6,7) 
The prices of glaucoma eye drops range from about 50 to 570 baht(8) The higher price glaucoma 
medications contain approximately 80 drops per bottle and cost more than 6 baht for every drop 
dispensed.  Non-compliance to medication may be in a form of failure to take the medication, 
improper timing of medication, taking a wrong medication, or taking excessive medication.  For 
eye drops; an improper technique of administration can be a problem especially in the elderly who 
self-administer eye drops.  The common mistakes of self-instillation eye drops observed in 
glaucoma patients are unable to instill a drop into the eye, instilling more than one drop, and 
touching the bottle tip to the eye or periocular tissues (9-14)  The incorrect techniques may increase 
the health care costs and harm the eyes i.e. contamination, conjunctival congestion, conjunctival 



Figure 1. True-Drop® 

Figure 4. 15-ml bottle fitted in the Eye Drop Guide 

Figure 2. Auto-Drop® 

erosion, and episcleritis(15)  Although the instillation problems are well documented the clinicians 
often neglected the problems and assumed that chronic glaucoma patients knew how to self-instill 
eye drops properly.  Various forms of aligning devices to improve the accuracy of eye drop 
instillation accuracy have been developed e.g. True-Drop®(16) (Figure 1) which was developed 
under a grant from National Institutes of Health, USA and Auto-Drop®(17) (Figure 2) which was 
developed in collaboration with the Royal National Institute for the Blind, UK.  None of these 
devices are available in Thailand.  None has been tested objectively for its accuracy or efficacy in 
instillation eye drops into the eyes. 

 The Eye Drop Guide (EDG) is the first device developed in Thailand (Patent number 
6555, Mahidol University, 2 Sep 2011).  Its purpose is to ensure a precise instillation and prevent 
the bottle tip from touching the eye.  It is made of lightweight plastic in a shape and size of 
regular eye wash cup.  The rim is curved to fit the orbit of the eye (Figure 3).  The disadvantages 
of the Eye Drop Guide include that it was designed to fit the largest eye drop bottle available in 
Thailand; 15-ml bottle (Figure 4).  The glaucoma eye drop bottles are 2.5-, 3-, or 5-ml.  The 
smaller bottles come with the smaller bottle necks.  If the patients’ hands are not steady the tips 
can sway when apply the eye drop.  The device is available in only one size while people’s orbits 
aren’t.  It may not fit properly in some patients.  Furthermore the EDG also requires patient’s 
skills and practice in order to self-instill eye drops successfully.  

    

 

    

2 

Figure 3. Eye Drop Guide 



CHAPTER II 

LITERATURE REVIEWS 

2.1 Review of related Literatures: 

 The literature searching through PubMed, Scopus, and CINAHL Plus With Full Text 
(find all search terms and apply related words) using 4 different sets of keywords; {eye drop AND 
instillation}, {eye drop AND compliance}, {eye drop AND device}, and {glaucoma AND 
compliance} was conducted without limitation.  After discarding duplicate articles, 3,038 articles 
were included for abstract review.  There were 71 articles related to my interest for full text 
review.  The results were shown in table 1.   

Table 1. Results of literature searching 

Keywords PubMed Scopus CINAHL 
eye drop AND instillation 1096 240 40 

eye drop AND device 809 50 9 
eye drop AND compliance 288 85 26 
glaucoma AND compliance 578 419 234 

 

 Searching through Thai Medical Index using general keywords {หยอดตา} and {ตอ้หิน} 
found no additional related articles. Google search found additional 2 websites for {eye drop 
guide device} that were relevant.  After reviewing the full text the articles regarded assessment of 
eye drop self-instillation were identified and summarized in table 2. 

Table 2.  Summary of literatures review 

Topics Reference No. 
Eye drop instillation assessment 

 By direct observation 
 By video records 

 
 9, 10, 12, 13, 14, 19, 20 
 11, 18 

Risk factors associated with failure of eye drop instillation  9, 12, 18, 19, 20 



Topics Reference No. 

Technical difficulties in administration and complications  10, 14, 15 

Commercial available aligning device   16, 17 

Assessment of  instillation with aligning device 
 By direct observation 
 By questionnaire 

 
 10 
 * 

 * Salyani A, Birt C. Evaluation of an eye drop guide to aid self-administration by patients experienced with 
topical use of glaucoma medication. Can J Ophthalmol. 2005 Apr;40(2):170-4. The article was not used as a 

reference. 

Performance in self-instillation eye drops has been studied by means of patients’ self-
report, observation, and videotaped evaluation.  Consistently, eye drop instillation performance is 
poor in glaucoma patients.  Direct observation of self-instillation eye drops found overall 
improper technique including failure to instill a single drop into the eye and unable to maintain the 
bottle tip’s sterility of 33.8-80% (9-14).  Patients’ ability tests by Winfield A J, et al have shown that 
about half of the patients who unable to instill eye drops into the eyes had difficulty aiming the 
drop.  Other problems included difficulty squeezing the bottle, blinking at time of instillation, and 
difficulty seeing the bottle tip (10). 

   Patients’ self-assessment of eye drop instillation performance seems to be unreliable.  In 
one study more than 90% of the patients reported no problem putting in their eye drops while only 
around 30% were able to instill a single drop into the eye without touching the bottle to the eye (11). 

 The different results of an association between performance and age, sex, educational 
level, visual acuity, visual field score, intraocular pressure, length of time the patient had been 
using eye drops, and whether the patient had received prior instruction in their use among studies 
were observed (11, 18-20).  The older age and lower visual field scores are more commonly found 
related with poor performance than other factors.  In one study, the performance was found to be 
difference with different sizes of 2.5-mL bottle and 15-mL bottle (11).  Since glaucoma medications 
in Thailand are in 2.5-, 3-, or 5- ml bottles the 3-ml 0.5% Carboxymethylcellulose artificial tears 
(Cellufresh MD®, Allergan Inc., Irvine, USA) was used for the study.  
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CHAPTER III 

RESEARCH METHODOLOGY 

3.1 Research questions: 

Primary research questions 

Is the EDG more effective than carefully instructed Traditional technique for chronic 
glaucoma patients to self-instill eye drops? 

Secondary research question 

What factors are associated with the failure of self-instillation eye drops with the Eye 
Drop Guide?  

3.2 Research Objectives:  

Primary objective 

To compare the success rate of eye drops self-instillation between carefully 
instructed Traditional technique and the EDG in chronic glaucoma patients. 

Secondary objectives 

1. To compare the total numbers of drops dispensed and time to instill drops 
between 2 groups. 

2. To identify the factors associated with failure of instillation with the EDG. 

3.3 Research hypothesis: 

It is hypothesized that eye drop instillation with the Eye Drop Guide will show better success rates 
than with Traditional technique. 

Null hypothesis: There is no difference in success rate of self-instillation eye drops between 
carefully instructed Traditional technique and the use of Eye Drop Guide. 

H0: μ0-μs = 0 



Alternative hypothesis: The success rate of self-instillation eye drops with Eye Drop Guide is 
higher than Traditional self-instillation technique. 

H0: μ0-μs ≠ 0 

μ0 = the success rate of carefully instructed Traditional self-instillation technique  

μs = the success rate of self-instillation eye drops with Eye Drop Guide  

3.4 Conceptual framework: 

 

 

 

 

 

 

 

 

 

 

Figure 5. Illustration of the conceptual framework 

 

3.5 Keywords:  

Glaucoma, Compliance, Self-instillation, Drop administration, Eye drop guide 

Self-instillation performance 
Traditional technique 

 Instillation into the eye  
 Instillation only one drop 
 Bottle tip touched 

             

Self-instillation performance 
with Eye Drop Guide 

 Instillation into the eye  
 Instillation only one drop 
 Bottle tip touched 

             

Patient characteristics 

 Age 
 Gender 
 Education 

Clinical course of disease 

 Duration of medication 
 Numbers of medication 
 Visual acuity (BCVA) 
 Visual field defect (MD scores) 

Instillation position 

 Lying down / sitting / 
standing 

 Same eye and hand 

Regularity of practice 

 Frequency of practice 
Eye Drop Guide 
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3.6 Operational Definitions:  

A. Instillation technique with Eye Drop Guide device  
1. Wash the hands. 
2. Shake and then uncap the bottle. 
3. Insert the bottle in the device all the way.  Hold the bottle and the device gently. 

4. The device and bottle can be held together with one hand or with separate hands 
depends on your preferences.  

5. Pull the lower lid down with lower lip of the cup or with the other hand if holding the 

bottle and device together with one hand.  

(The technique of opening the eyelids will be adjusted to best serve each participant) 
6. Then place the cup down to cover the whole orbital rim area. 
7. Tilt the head back if seated or standing. 
8. Look upward or straight ahead (depends on your preferences). 
9. Squeeze the bottle one drop at a time until feel one drop instilled into the eye.  
10. Close the eye 2-3 minutes. 

B. Traditional self-instillation technique 
1. Wash the hands. 
2. Shake and then uncap the bottle. 
3. Hold the bottle between the thumb, index, and/or middle finger of the dominant hand. 
4. Lie down or tilt the head back if seated or standing. 
5. Using the other hand, pull the lower lid down. 
6. Hold the bottle right over the eye, aim downward, and then look up. 
7. Squeeze the bottle one drop at a time until feel one drop instilled into the eye.  
8. Close the eye 2-3 minutes. 

 
For the participants using more than one medication after instilling one bottle the 

participants should wait 3-5 minutes between administering different medications in the 
same eye. 
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C. Criteria for success: the participants need to meet all criteria  
1. Instillation eye drop into the eye (only a whole drop reach the eye counted)  
2. Instillation only one drop 
3. Without tip of the bottle touching lids, lashes, periocular tissues, or the other hand. 

D. Total numbers of drops dispensed are counted until the participants believe one drop is 
successfully instilled into the eye.  

E. Time to instill drop is measured in seconds from the point when the participants have an 
uncapped bottles in hands until they believe one drop is successfully instilled into the eye. 

F. Same eye-hand is same side of the study eye with the hand holding bottle 
G. Patient diary: the participants recorded date and time as well as the number of bottles 

instilled with assigned technique at home 

3.7 Research design:  

 Hospital based  

Cross over study 

3.8 Research methodology:  

3.8.1 Population and sample 

 Target population: Adult chronic glaucoma patients who self-instilled their own eye 
drops 

 Study population: Adult chronic glaucoma patients at glaucoma clinic, Siriraj hospital 
who self-instilled eye drops regularly 

3.8.2 Patient selection  

 Inclusion criteria: Eligible participants will meet all of the following criteria 

1. Have been diagnosed of chronic glaucoma for 3 months or longer 
2. Age of 18 years or over 
3. Self-administer eye drops regularly 
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Exclusion criteria: if meet one of the following criteria 

1. Perioperative patients 
2. Patients who are blind from other diseases 
3. Patients with ophthalmic conditions that affect the eye drop instillation e.g. 

nystagmus, ptosis, exophthalmos, enophthalmos, microphthalmos, 
symblepharon, restrictive ophthalmoplegia 

4. Patients whose underlying conditions would affect the patient’s adherence to the 
protocol e.g. dementia, psychosis, mental retardation, neurological conditions 
resulting in tremor or paralysis, rheumatoid arthritis, hand deformities  

5. Patients who are allergic to artificial tears eye drop 
6. Patients who are not able to return for the follow-up schedule 

 3.8.3 Sample size calculation 

The sample size was calculated by McNemar’s test of equality of paired proportion 

   

δ  = the Difference in proportion of success between 2 treatments  

     = p2 (test) – p1 (reference)  = 0.80 – 0.60   = 0.20 

     p1 was estimated from literature reviews, p2 was estimated to be clinical significant 

η  = the proportion of discordant pairs  

          = proportion of success in self-instillation with the EDG but not success with 
Traditional technique (0.25) and vice versa (0.15) 

 = Probability of Type I error = 0.05 

  = Probability of Type II error = 0.2 
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 A sample size of 52 pairs will have 80% power to detect a difference in 
proportions of 0.200 when the proportion of discordant pairs is expected to be 0.300.   
The method of analysis is a McNemar’s test of equality of paired proportions with a 
0.050 two-sided significance level.  We increased the sample size to 64 pairs to 
compensate for 20% drop-out and possible video records retrieval problems. 

3.8.4 Research administration 

A. Baseline evaluation: 

The participants were enrolled from the regular out-patient clinic by the primary 
investigator who took care none of the participants.  Written informed consent was obtained 
from every eligible participant before recruitment.  Only one eye of the participants was used 
to study.  The worse-seeing eye based on best corrected visual acuity (BCVA) was chosen.  
If the BCVA in both eyes was equal the Mean Deviation scores (MD) from the latest visual 
field test would be used to define the worse-seeing eye.  Then at Day l participants were 
asked to self-instill the artificial tears eye drops into the worse-seeing eye using their usual 
technique as they would normally do at home.  This process was done to make the 
participants familiar with the process and atmosphere of being recorded the performance.  In 

the quiet separated room used for the study two digital cameras, Canon EOS 550D
®

 (Canon 

Inc., Tokyo, Japan) were used to record the performance of the participants in 2 different 
angles at 0.5-1 meter away from the eyes starting when the participants received the 
uncapped bottle in their hands.  In the room we provided the examination bed, 3 different 
sizes of chairs, table mirror, small standing surgical lamp and the hand wash sink. 

B. Randomization: 

After VDO recording the participants were randomized into 2 groups of treatment 
sequence, group I (EDG first) and group II (Traditional technique first) using the computer-
generated list of random number.  This process was done by the primary investigator.  An 
opaque, sealed envelope containing the assigned treatment sequence was drawn by a primary 
investigator. 
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C. Intervention:  

The participants then would follow the protocol according to their randomized sequence 
group.  For group I; the participants were instructed to use the EDG first.  For group II; the 
participants were instructed to use the Traditional technique first.  The instructions were 
given to all participants by the same investigator.  The participants were allowed to practice 
until confidence in the techniques to which they are randomized.  The participants then were 
assigned to use only that technique to instill eye drops in both eyes for 2 weeks and keep the 
diary to document the date, time of practice, and number of bottles used in each eye.  The 
participants were assigned to practice with the study eye drop and then their own medications 
during the 2-week practice period at home.  

The investigators made a telephone visit to every participant at 1 week to remind the 
practice routine and the follow up schedule.  The 2 week follow up was scheduled to video 
(VDO) record the self-instillation performance under the same setting as Day 1.  

After VDO recording the participants were switched to receive the other technique with 
the same instruction as the other group.  The same period of practice in the hospital and at 
home was allowed.  The investigators again made a 1-week telephone visit and 2-week 
follow up.  At week 4 the VDO records of self-instillation performance were taken again 
under the same setting as previous records. 

To be able to see the eye drops when instilling with the EDG the 1.5×3 cm. window was 
made on the device (figure 6).  The video photographers recorded the participants’ 
performance with the device through this window (figure 7-9).   We prepared 3 Eye Drop 
Guide with the windows in 3 different parts of the devices to allow using with various 
handling techniques of the participants without difficulties during video recordings.  
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Figure 6. Eye Drop Guide modifications for video-recording 

 

  

Figure 7. Video-record of the instillation performance with EDG 

  

Eye Drop Guide being held at the neck of the device 
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3.8.5 Research flow 

 

 

 

  

2-week practice Patient diary 

2-week practice Patient diary 2-week practice Patient diary 
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WEEK 2 Eye Drop Guide 
Instruction (A) 
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Self-instillation 
performance 

Traditional technique 
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record  
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Instruction (B) 
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DAY 1 Baseline self-instillation VDO record  

DAY 1 Eye Drop Guide 
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2 
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WEEK 
4 
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4 

Self-instillation 
performance 

Traditional technique 
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Figure 10. Illustration of the Research Flow 
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3.8.6 Data collection:  

1. The baseline demographic data: age, gender, education, duration of glaucoma, 
number of medications currently used, BCVA, MD scores in the latest visual field, 
underlying diseases, the instillation position, and the eye studied versus the hand holding 
the bottle were collected from medical records and interview. 

2. The frequencies of practice during 2-week practice period were collected from 
the patient diary.     

3. The self-instillation performance, total numbers of drops dispensed, time to 
instill eye drops of both techniques in the VDO records were scored by 3 readers.  They 
are 3 senior glaucoma specialists who did not give instructions to the participants.  The 
VDO records of both techniques for each participant were presented to the readers 
together after all the recordings were done.  The readers scored the participants’ 
performance independently and without knowing the names, the disease status, or the 
randomized sequence of the participants.  The categorical data results of triple criteria for 
success with agreement of at least 2 readers were used for analysis of instillation success.  
The numbers of drops dispensed per application and the time to instill drops from 3 
readers were averaged. 

3.8.7 Data analysis:   

All analyses were performed using PASW® Statistics 18 (SPSS, Inc., Chicago, IL). 

1. Baseline demographic data were summarized according to types of the data; 
continuous data were summarized by the mean and standard deviation or median and 
interquartile range where appropriate.  The categorical data were summarized by the 
percentage of individuals falling into each category.  

2. Primary outcome of the success rate comparison between the Eye Drop Guide (A) 

and the Traditional technique (B) was analyzed following this order 
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a) Test of carry-over effect   
Data from each sequence were first summarized by two 2x2 tables.  Then to test 
carry-over effect, a 2x4 table (table 3) was constructed as shown below and 
tested using Pearson’s chi-square test.  

Table 3. Summary of success rates in group I and II 

Group (sequence) A+B+ A+B- A-B+ A-B- Total 

I  (AB) 13 4 9 4 30 

II (BA) 13 6 4 6 29 

A = Eye Drop Guide technique 

B = Traditional technique 

 

b) Success rate comparison was analyzed by the McNemar’s test.   

If there is no carry-over effect, data from 2 sequences can be combined and 
analyzed using McNemar’s test.  In case of carry-over effect, analysis will be 
done separately for each treatment sequence. 

 
3. The “Drops dispensed per application” and “Time to instill drops” comparison 

between Traditional technique and the use of Eye Drop Guide were analyzed by 
Wilcoxan Signed Ranks Test. 
  

4. The factors associated with failure of self-instillation eye drops were analyzed by the 
Binary logistic regression model.  The variables included in a univariate analysis 
were sex (female), age (≥ 70 years), education (< high school), BCVA (≥ 1 
logMAR unit), MD scores (≤ -15), glaucoma duration (< 1 year), number of 
glaucoma medications (= 1), position when instilled eye drops (sitting or standing), 
same study eye and hand holding the bottles, frequency of practice (≤ 28).  The 
variables included in multivariate analysis were variables which were statistically 
significant in univariate analysis with P ≤ 0.2 and variables which were found to be 
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significant in the previous studies i.e. female gender, age ≥ 70 years, less than high 
school education, lower level of visual acuity, and lower visual field scores. 

3.9 Ethical Consideration:  

The study was approved by the institutional review board [SI 487/2012 (EC4)] and is 
registered by Clinical Trials.gov (NCT01704248).  Written informed consent was obtained from 
all participants before any study procedure.  Patient’s recruitment was not carried out within the 
investigator’s practice.  Practices implemented to keep the participant’s confidentiality are to use 
study codes on data documents and keep a separate document that links the study code to 
subjects’ identifying information locked separately, back up data documents in separated hard 
drive, assign security codes to computerized records, and limit access to identifiable information. 

3.10 Time frame   

 The IRB approved the research protocol on September, 14th 2012. The instruction course 
and video recording of eye drop instillation was done in October to December 2012. Video-
records scoring were done in November 2012 to February 2013. Data analysis and manuscript 
writing was done in March to April 2013.     

3.11 Limitations:  

1. We had expected the higher success rates of the EDG technique which lead to an 
inaccurate hypothesis testing and the sample size calculation. 

2. Most of the participants had good visual function, possibly due to short-duration follow 
up that would limit the low vision patients to participate. 

3. The use of a single session VDO recording at each step may not have reflected the actual 
performance. 

4. The presence of camera and investigators may influence the performance (may have 
improved or worsened). 

3.12 Obstacles:  

 The obstacles we had expected, prevention plan, and results are summarized in table 4. 
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Table 4. Summary of expected obstacles, prevention plan, and results. 

Obstacles Prevention Results 
VDO problems 
 VDO recording  
 VDO records retrieval  

- Increased  sample size  
- Recorded with 2 cameras 
- Allowed re-record after 1/2 

hr.  of refreshment 

-  All VDO records can be 
retrieved   

-  The VDO records of all 
participants could be scored, 
though from only 1 camera in 
few participants   

Drop out or didn’t follow 
practice protocol 

Telephoned visit at 1 wk. - < 10% drop out 
- All participants attested they 

followed protocol 
Effect of topical anesthesia 
on ocular sensation 

VDO recorded before any 
examination procedure 

All VDO were recorded before 
any procedure 

First few drops in newly 
opened bottle might drip 
freely 

Discarded first few drops in 
newly opened bottle 

No unintentional drop during 
VDO recording 
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CHAPTER IV  

RESULTS 

4.1 Baseline characteristics 

 Sixty four patients with various forms of glaucoma were recruited.  By our definition of 
success; 26 of 64 participants succeeded in eye drop instillation using their usual techniques with 
a mean (SD) of 1.38 (0.67) drops per application.  Five participants (2 from group I and 3 from 
group II) withdrawn from the study before the first evaluation visit at week two.  One participant 
was scheduled for glaucoma surgery, three withdrawn because of travelling inconvenience, and 
one because of allergic reaction to the artificial tears used in the study.  A total of 59 participants 
completed the entire study; their demographic data were summarized in table 5.  Baseline 
characteristics were not different between 2 groups.  Most of the participants had a good visual 
function.  The overall median MD was -5.14 (mild visual field defect) and median BCVA was 
around 20/40 (near normal vision) in the study eyes.  None had visual acuity in a better eye of less 
than 20/200 (severe vision loss) regardless of etiology of visual impairment.  Seven participants (4 
from group I and 3 from group II) had severe visual impairment (logMAR VA ≥ 1) and 14 
participants (8 from group I and 6 from group II) had profound visual field loss (MD ≤ -15) in the 
study eyes.  More than 85% (51/59) had used glaucoma medications for > 1 year. Almost half of 
the participants (26/59) had recently been using only 1 medication to control their diseases.  

  



Table 5. Baseline characteristics 

Characteristics Unit 
 

No. of participants N 59 

Age (yrs) Mean (± SD) 68.49 (± 9.56) 

Female gender N (%) 30 (50.85%) 

LogMAR BCVA* Median (IQR) 0.3 (0.5-0.1) 

MD scores* Median (IQR) -5.14 ((-2.74)-(-11.67)) 

< High school education N (%) 26 (44.07%) 

Duration of glaucoma (yrs)* Mean (± SD) 6.22 (± 5.17) 

No. of medications* Mean (± SD) 1.76 (± 0.77) 

Sitting or standing position N (%) 37 (62.71%) 

Same eye-hand N (%) 40 (67.79%) 

* Characteristics of the study eye 

LogMAR = logarithm of the minimum angle of resolution 

BCVA = best corrected visual acuity 

MD = perimetric Mean Deviation 

Same eye-hand = same side of the study eye and the hand holding the bottle 

 

4.2 Effect of the Eye Drop Guide 

 The success rates of each technique in both groups were summarized in table 3.  The 
carry over effect of either technique was not found (Fisher’s exact P 0.717).  The success rates of 
eye drops instillation for EDG and Traditional technique were 61.0% (36/59) and 66.1% (39/59) 
respectively.  There was no significant difference in success rates between the two techniques 
with difference of 5.1%, 95% CI  -12.1 to 20.9%  (McNemar’s P 0.678).  The number of 
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participants that could not instill the first drop into the eye was almost double with the EDG (23 
versus 12).  A portion of participants were eventually unable to instill one whole drop into the 
eye; 9 (15.25%) and 5 (8.47%) with the EDG and the Traditional technique respectively.  Thirteen 
participants contaminated the bottle tips with the eyes or periocular tissues when instilling with 
the Traditional technique.  Although the EDG prevented the bottle tip from touching the eye, in 7 
participants the drops were instilled into the device before dropped onto the eye.  The number of 
drops dispense per application was not significantly difference between two groups, P 0.89.  The 
time used to instill eye drops with the EDG was significantly longer than the Traditional 
technique, P < 0.001 (table 6). 

Table 6. Comparison of “Drops dispensed per application” and “Time to instill drops” 

 
Eye Drop Guide Traditional technique 

P Value* 
Median IQR Median IQR 

Drops per application (drops) 1 1-2 1 1-1 0.89 

Time to instill drips (seconds) 19 12-30 9 6-15 < 0.001 

* Wilcoxan Signed Ranks Test 

 

4.3 Risk factors associated with failure of eye drop instillation   

 Univariate and multivariate analyses of risk factors associated with failure of eye drop 
instillation were summarized in table 7 and table 8.  Female gender (OR 4.67, 95% CI 1.16 – 
18.83) and older age (OR 5.02, 95% CI 1.12 – 22.49) were found to be significantly associated 
with failure of the Traditional technique (P 0.030 and 0.035 respectively). 

For the EDG, older age (OR 4.23, 95% CI 1.01 – 17.82, P 0.049) and higher education 
(OR 0.19, 95% CI 0.48 – 7.51, P 0.025) were found to be significantly associated with failure.  
The practice frequency of ≤ 28 times was significantly associated with failure in univariate 
analysis.  In multivariate analysis, however, it was not significant (OR 5.22, 95% CI 0.87 – 31.29,   
P 0.071).  No association of the frequency of practice with age or education level was observed. 
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Table 7. Risk factors associated with failure of the Traditional technique* 

 
Univariate analysis Multivariate analysis 

Crude OR OR 95% CI of OR 

Sex: Female 3.35 4.67 1.16 – 18.83 

Age ≥ 70 yrs 3.50 5.02 1.12 – 22.49 

Education < high school 1.96 1.89 0.48 – 7.51 

LogMAR BCVA ≥ 1 1.54 1.13 0.13 – 9.99 

Mean Deviation ≤ -15 2.46 1.93 0.39 – 9.56 

Glaucoma Duration < 1 yr 0.61   

1 Glaucoma Medication 1.29   

Sitting / standing Position 1.16   

Same eye-hand 2.50 0.28 0.06 – 1.30 

Practice frequency ≤ 28 

(with Traditional technique) 
0.83   

*Binary Logistic Regression 

Practice frequency = total number of instillations with traditional technique collected from patient 

diary 
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Table 8. Risk factors associated with failure of the EDG technique* 

 
Univariate analysis Multivariate analysis 

Crude OR OR 95% CI of OR 

Sex: Female 1.45 1.68 0.49 – 5.85 

Age ≥ 70 yrs 1.88 4.23 1.01 – 17.82 

Education < high school 0.39 0.19 0.04 – 0.81 

LogMAR BCVA ≥ 1 1.20 2.89 0.26 – 32.34 

MD scores ≤ -15 0.55 0.31 0.05 – 2.03 

Glaucoma Duration < 1 yr 0.93   

1 Glaucoma Medication 1.28   

Sitting / standing Position 0.88   

Same eye-hand 1.60   

Practice frequency ≤ 28 

(with EDG) 
5.87 5.22 0.87 – 31.29 

*Binary Logistic Regression 

Practice frequency = total number of instillations with EDG collected from patient diary 
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CHAPTER V  

DISCUSSION 

 Various types of aligning devices have been developed to aid the eye drop self-

instillation.  In this study we compared success rates of eye drop self-instillation using the Eye 

Drop Guide device to the Traditional technique. We did not find a difference in success rates of 

eye drop instillation between the two techniques when the instillation techniques were carefully 

instructed and adjusted to suitably fit each individual.  This is the first study that objectively 

assessed the efficacy of the aligning device using video-records.  Previous studies that video-

recorded the performance of experienced glaucoma patients evaluated their usual instillation 

technique.  They have reported the success rate of 31% and 39% with the 2.5-ml and 5-ml bottle 

respectively (11,18).  Using the same triple criteria of success, the success rate of patient’s usual 

technique of 40.93% in our study was consistent with the previous studies.  Although the EDG 

could improve the success rates to 61% it’s not more effective than the Traditional technique.  

The success rates of EDG were substantially lower than we had expected.  We had expected that 

EDG would help in aligning the bottle directly above the eye but a number of patients could not 

handle the device properly.  As a result, 23 patients could not instill the first drop into the eye with 

the EDG and 17 of 23 patients administered multiple eye drops.  Another possible reason of lower 

success rates of instillation with EDG than we had expected was the modifications of the device.  

The large window was made to video record through the device. This window might cause 

difficulties in device handling during the evaluation session but not in the routine practice.   

However the device was normally held at the neck.  The tip of the participants’ finger might 

extend to the window area but should not interfere with the device handling (figure 8-9).  The 

difficulties with the EDG we had observed were the participants couldn’t position it properly over 

the eye or did not tilt their heads far back enough to allow the eye drops dropped onto the eye.  A 

few participants compressed on the eye and forced the lids closed.  We also observed the 

difficulty in handling the bottle and device simultaneously especially in the older participants.  A 



3-ml artificial tears used in the study was not wrap-fitted to the EDG so that the bottles were not 

aligned in some cases.  As a result 7 participants contaminated by instilling eye drops into the 

devices.  Another consequence was as the first drop was not instilled into the eye the participants 

administered multiple eye drops.  We believe that if the bottle was wrap-fitted to the device the 

difficulties in handling and misalignment would be eliminated and the success rate of EDG would 

be improved.   

 The number of drops dispensed per application were not different between the two 
groups. Although the number of participants whose first drop missed the eye was almost double 
with the EDG, the participants instilled more drops with the Traditional technique (17 from 23 
participants instilled 2-3 drops with EDG and 12 from 12 participants instilled 2-10 drops with 
Traditional technique).    Probably because the EDG forced the drops to fall closed to if not into 
the eye and the participants didn’t have to move the bottle around to get eye drops into the eye. 

  Time to instill drops until the participants believed one drop was successfully instilled 
into the eye was significantly longer with the EDG.  If more than one medication were prescribed 
the difference in time to instill all drops are expected to be even more pronounced.  Therefore if 
the device is not distinctly more effective than the Traditional technique it is unlikely that the 
participants will prefer to use the device. 

Our results suggested that female gender and older age were less likely to succeed with 

the Traditional technique.  Older age and higher education were found to be a predictor of failure 

with the EDG.  Older age and female gender was found to be associated with failure of eye drop 

instillation in the previous studies (11,18-19)  On the contrary different result of education level was 

observed in a multicenter study (9)  No association of instillation performance was observed with 

visual impairment or severe visual field loss although an association has been suggested in 

previous studies.  Our different results may be due to the fact that our study involved most 

participants with good visual function.    
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CHAPTER VI  

CONCLUSION 

The limitations of our study included relatively small sample size due to higher 

expectation of success rates of the EDG technique.  The small sample size leads to decreasing the 

power and a type II error (false negative) of the study.   Most of the participants had good visual 

function, possibly due to short-duration follow up that would limit the low vision patients to 

participate.  The use of a single session VDO recording at each step may not have reflected the 

actual performance.  And the presence of cameras and investigators may influence the 

performance (improved or worsened) of the participants. 

In summary, for experienced chronic glaucoma patients the EDG is not more effective 

than carefully instructed Traditional technique in terms of improving dispensing accuracy and 

decreasing the drops per application.  Moreover it increases the time needed for eye drop 

administration.  The medications which are not wrap-fitted to the EDG may be more difficult to 

instill with the device.  Older age (≥ 70 years) and higher education (≥ high school) are less 

likely to succeed with the EDG.  The results also suggest that if received better instructions the 

experienced glaucoma patients can improve eye drop instillation performance.  Clinicians should 

regularly check if their patients need more advice regarding eye drop instillation. 
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APPENDIX A 

Case Record Forms 

 Case Record Form I 

 Patient Diary I 

 Patient Diary II 

 Case Record Form II 
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Case Record Form I 

Baseline (recorded by the nurse) 

Participant code      

Date of Birth (date/month/year)     ⁄   ⁄  

Gender       male       female 

Underlying diseases   

 YES NO 

Mental retardation or other serious mental problems   
Dementia   
Psychosis   
Neurological conditions resulting in tremor   
Neurological conditions resulting in paralysis   
Rheumatoid arthritis, hand deformities   
Ptosis   
Nystagmus   
Exophthalmos, enophthalmos, microphthalmos   
Symblepharon   
Restrictive ophthalmoplegia   

 

If check YES to any conditions. The participant is excluded from the study. 
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Education    no education    < high school    high school 

     College degree    Bachelor degree    ≥ Master degree  

Duration of glaucoma medications   RE………. years LE………. years 

Numbers of current glaucoma eye drops RE………. bottles LE………. bottles 

Best corrected visual acuity   RE………………. LE…………….... 

Mean deviation scores    RE……………….  LE………………. 

 

Position when normally instill eye drops   Lying down  

        Sitting 

        Standing 

  

 

………………………………………………………………………………………………………………… 
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Patient diary I 

Date / month/year Time 
Number of bottles instilled 

RE LE 
    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

   

 

 

    

    

Participant code        Traditional technique     with Eye Drop Guide 
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Patient diary II 

Date / month/year Time 
Number of bottles instilled 

RE LE 
    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 

Participant code        Traditional technique     with Eye Drop Guide 
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Case record form II 

Self-instillation eye drops performance (recorded by the reader)    

Participant code         

Recorded by the reader No………………….     Date ………………. / ……………….…. / ……………………. 

  Traditional technique      with Eye Drop Guide 

  Right-handed      Left- handed  

  Right eye      Left eye  

Parameters Results 

Time at the point that participants have an uncapped 
bottles in hands  

 

Time at the point that participants instill a drop into 
the eye 

 

Instillation into the eye 
(only a whole drop hit the eye counted) 

YES NO 

Bottle tip touched  
lid / lashes / cheek / periocular tissue / hand 

YES NO 

Total number of drops dispensed 
1 , 2 , 3 , 4 , …………. 

Or stream of fluid 
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เอกสารช้ีแจงผู้เข้าร่วมการวจัิย 
(Participant Information Sheet) 

 
ในเอกสารนีอ้าจมีข้อความที่ท่านอ่านแล้วยงัไม่เข้าใจ โปรดสอบถามหัวหน้าโครงการวิจัยหรือผู้แทน
ให้ช่วยอธิบายจนกว่าจะเข้าใจดี ท่านอาจจะขอเอกสารนีก้ลบัไปอ่านทีบ้่านเพือ่ปรึกษา หารือกบัญาติ
พีน้่อง เพือ่นสนิท แพทย์ประจ าตัวของท่าน หรือแพทย์ท่านอืน่ เพื่อช่วยในการตัดสินใจเข้าร่วมการ
วจัิย 

ช่ือโครงการวจัิย ประสิทธิภาพของ“ถว้ยช่วยหยอดตา”ในผูป่้วยตอ้หินท่ีหยอดตาดว้ยตนเอง 
ช่ือหัวหน้าโครงการวจัิย ผศ. พญ.ดารินทร์ สากิยลกัษณ์  
สถานทีว่จัิย ตึกตรวจโรคผูป่้วยนอก ชั้น 5 แผนกจกัษุวทิยา โรงพยาบาลศิริราช        
สถานทีท่ างานและหมายเลขโทรศัพท์ของหัวหน้าโครงการวจัิยทีต่่อได้ทั้งในและนอกเวลาราชการ  
 ภาควชิาจกัษุวทิยา ตึกสยามินทร์ ชั้น 14 คณะแพทยศาสตร์ศิริราชพยาบาล 
มหาวทิยาลยัมหิดล โทร. 086-793-5422 

ผู้สนับสนุนทุนวจัิย.  
ทุนโครงการพฒันาการวิจยั บริหารจดัการโดยหน่วยพฒันางานประจ าสู่งานวิจยั (R2R) 

คณะแพทยศาสตร์ศิริราชพยาบาล มหาวทิยาลยัมหิดล 

ระยะเวลาในการวจัิย  
 ประมาณ 10 เดือน 

โครงการวจัิยนี้ท าขึน้เพือ่  
เปรียบเทียบความส าเร็จในการหยอดตาดว้ยตนเองระหวา่งวธีิปกติ กบัการใชถ้ว้ยช่วยหยอด

ตาในผูป่้วยตอ้หิน  

ประโยชน์ทีค่าดว่าจะได้รับจากการวจัิย  
ทราบวา่หากมีการใหค้  าแนะน าผูป่้วยตอ้หินเก่ียวกบัการหยอดตาดว้ยตนเองอยา่งใส่ใจดว้ย

วธีิปกติ เปรียบเทียบกบัการใชถ้ว้ยช่วยหยอดตาจะท าใหผู้ป่้วยสามารถหยอดตาไดอ้ยา่งถูกตอ้ง
แตกต่างกนัหรือไม่   

 

เอกสารแนบหมายเลข 3 ก จาก SIRB 
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ท่านได้รับเชิญให้เข้าร่วมการวจัิยนีเ้พราะ 
เป็นผูป่้วยตอ้หินท่ีมีอายมุากกวา่หรือเท่ากบั 18 ปี และหยอดตาดว้ยตนเองเป็นประจ ามาไม่

ต ่ากวา่ 3 เดือน 

จะมีผู้เข้าร่วมการวจัิยนี้ทั้งส้ินประมาณ  
60 คน โดยแบ่งเป็น 2 กลุ่มแบบสุ่ม กลุ่มละประมาณ 30 คน กลุ่มหน่ึงไดรั้บค าแนะน าและ

การฝึกฝนการใชถ้ว้ยช่วยหยอดตาก่อนการหยอดตาดว้ยวิธีปกติ อีกกลุ่มหน่ึงไดรั้บค าแนะน าและ
การฝึกฝนการหยอดตาดว้ยวิธีปกติก่อนการใชถ้ว้ยช่วยหยอดตา ทั้งสองกลุ่มจะไดใ้ชท้ั้งสองวธีิ 
           
 หากท่านตัดสินใจเข้าร่วมการวจัิยแล้ว จะมีขั้นตอนการวิจัยดังต่อไปนีค้ือ 

- ในขั้นแรกท่านจะไดรั้บการบนัทึกวดีิทศัน์การหยอดตาดว้ยวธีิท่ีท่านใชต้ามปกติ เพื่อใหเ้กิด
ความคุน้เคยกบักระบวนการบนัทึกวดีิทศัน์ หลงัจากนั้นท่านจะไดรั้บการแบ่งกลุ่มเป็นกลุ่มท่ี 1 
หรือ กลุ่มท่ี 2  

- หากท่านอยูใ่นกลุ่มท่ี 1 ท่านจะไดรั้บค าแนะน าและการฝึกฝนการใชถ้ว้ยช่วยหยอดตาก่อนการ
หยอดตาดว้ยวธีิปกติ หากท่านอยูใ่นกลุ่มท่ี 2 ท่านจะไดรั้บค าแนะน าและการฝึกฝนการหยอดตา
ดว้ยวธีิปกติก่อนการใชถ้ว้ยช่วยหยอดตา  

- หลงัจากท่านไดรั้บค าแนะน าและการฝึกฝนการหยอดตาดว้ยวธีิท่ี 1 ตามกลุ่ม เม่ือท่านกลบับา้น
ท่านจะตอ้งหยอดตาทั้ง 2 ขา้ง (หากท่านตอ้งหยอดยาทั้ง 2 ตา) ดว้ยวธีิท่ี 1 เป็นเวลา 2 อาทิตย ์
เม่ือครบ 2 อาทิตยท่์านจะไดรั้บการนดัหมายใหก้ลบัมาพบแพทยเ์พื่อบนัทึกวดีิทศัน์การหยอดตา
ดว้ยวธีิท่ี 1 นั้น 

- หลงัจากนั้นท่านจะไดรั้บค าแนะน าและการฝึกฝนการหยอดตาดว้ยวธีิท่ี 2 ตามกลุ่ม เม่ือท่าน
กลบับา้นท่านจะตอ้งหยอดตาดว้ยวธีิท่ี 2 นั้นอีก 2 อาทิตย ์เม่ือครบ 2 อาทิตยท์่านจะไดรั้บการ
นดัหมายใหก้ลบัมาพบแพทยเ์พื่อบนัทึกวดีิทศัน์การหยอดตาดว้ยวธีิท่ี 2 

- รวมแลว้ท่านจะมีนดัหมายใหก้ลบัมาบนัทึกวดีิทศัน์การหยอดตาของท่าน 2 คร้ัง คือท่ี 2 อาทิตย ์
และท่ี 4 อาทิตยห์ลงัจากวนัแรกท่ีเขา้ร่วมวจิยั การหยอดตาเพื่อการฝึกฝนและบนัทึกผลทุกคร้ัง
จะใชย้าหยอดน ้าตาเทียม 

หมายเหตุ ในการใหค้  าแนะน า การฝึกฝน และการบนัทึกวีดิทศัน์ทุกคร้ัง จะใชน้ ้าตาเทียมเป็นยา
หยอดตา ส่วนการหยอดตาดว้ยตวัเองท่ีบา้น ใหท้่านใชย้าหยอดตอ้หิน และยาหยอดตาอ่ืนๆ ท่ีท่านใช้
อยูต่ามปกติ 
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ความเส่ียงทีอ่าจจะเกดิขึน้เมื่อเข้าร่วมการวจัิย 
กดอุปกรณ์ลงครอบตาแรงเกินไป ท าใหเ้จบ็ หรืออาจมีโอกาสเกิดการแพย้าน ้าตาเทียมได ้

แต่นอ้ยมาก ซ่ึงสามารถรักษาไดโ้ดยการหยอดยาแกแ้พ ้    

หากท่านไม่เข้าร่วมในโครงการวจัิยนี ้ท่านกจ็ะได้รับการตรวจเพือ่การวนิิจฉัยและรักษาโรคของท่าน
ตามวธีิการทีเ่ป็นมาตรฐานคือ การหยอดยารักษาตอ้หินตามท่ีแพทยส์ั่งต่อไป 

หากมีข้อข้องใจทีจ่ะสอบถามเกีย่วข้องกบัการวจัิย  หรือหากเกดิผลข้างเคียงทีไ่ม่พงึ
ประสงค์จากการวจัิย ท่านสามารถติดต่อ ผศ. พญ.ดารินทร์ สากิยลกัษณ์ เบอร์โทรศพัท ์086-793-
5422  

ท่านจะไดรั้บการช่วยเหลือหรือดูแลรักษาการบาดเจบ็/เจบ็ป่วยอนัเน่ืองมาจากการวจิยัตาม
มาตรฐานทางการแพทย ์ โดยผูรั้บผดิชอบค่าใชจ่้ายในการรักษาคือ คณะแพทยศาสตร์ศิริราช
พยาบาล 
           ประโยชน์ทีค่ิดว่าจะได้รับจากการวจัิย หากพบวา่การใชถ้ว้ยช่วยหยอดตาท าใหผู้ป่้วย
สามารถหยอดตาไดอ้ยา่งถูกตอ้งมากกวา่ ผูป่้วยตอ้หินท่ีมีปัญหาในการหยอดตาตนเองดว้ยวธีิปกติ 
จะไดป้ระโยชน์จากอุปกรณ์น้ี และขอ้มูลจากการวจิยัจะสามารถน าไปใชเ้พื่อพฒันาอุปกรณ์ช่วย
หยอดตาให้ดียิง่ข้ึนไป 

ค่าตอบแทนที่ผู้เข้าร่วมการวิจัยจะได้รับคือ  ค่าเดินทางเพื่อมาติดต่อตามนดัคร้ังละ 250 บาท 
            ค่าใช้จ่ายทีผู่้เข้าร่วมการวจัิยจะต้องรับผดิชอบเอง ไม่มี นอกจากค่าการรักษาพยาบาลตาม
ปรกติ 
   หากมีข้อมูลเพิม่เติมทั้งด้านประโยชน์และโทษทีเ่กี่ยวข้องกบัการวจัิยนี ้ ผู้วจัิยจะแจ้งให้
ทราบโดยรวดเร็วและไม่ปิดบัง 
           ข้อมูลส่วนตัวของผู้เข้าร่วมการวจัิย จะถูกเกบ็รักษาไว้โดยไม่เปิดเผยต่อสาธารณะเป็นราย 
บุคคล   แต่จะรายงานผลการวจัิยเป็นข้อมูลส่วนรวมโดยไม่สามารถระบุข้อมูลรายบุคคลได้  ข้อมูล
ของผู้เข้าร่วมการวจัิยเป็นรายบุคคลอาจมีคณะบุคคลบางกลุ่มเข้ามาตรวจสอบได้ เช่น ผู้ให้ทุนวจัิย 
สถาบัน หรือองค์กรของรัฐที่มีหน้าทีต่รวจสอบ  รวมถึงคณะกรรมการจริยธรรมการวิจัยในคน เป็น
ต้น 
ผู้เข้าร่วมการวจัิยมีสิทธ์ิถอนตัวออกจากโครงการวจัิยเมื่อใดกไ็ด้ โดยไม่ต้องแจ้งให้ทราบล่วงหน้า 
และการไม่เข้าร่วมการวจัิยหรือถอนตัวออกจากโครงการวิจัยนี ้จะไม่มีผลกระทบต่อการบริการและ
การรักษาทีส่มควรจะได้รับตามมาตรฐานแต่ประการใด 
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 หากท่านได้รับการปฏิบัติทีไ่ม่ตรงตามทีไ่ด้ระบุไว้ในเอกสารช้ีแจงนี ้ท่านสามารถร้องเรียน
ไปยงัประธานคณะกรรมการจริยธรรมการวจัิยในคนได้ที ่ส านักงานคณะกรรมการจริยธรรมการ
วจัิยในคน อาคารเฉลมิพระเกยีรติ ๘๐ พรรษา ๕ ธันวาคม ๒๕๕๐ ช้ัน 2 โทร.0-2419-2667-72 
โทรสาร.0-2411-0162 
 
  

ลงช่ือ................................................... ผู้ร่วมวจัิย/อาสาสมัคร 
        (......................................................)   
วนัที.่......................................................... 
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APPENDIX C 

Informed Consent Form 
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วนัที.่................ เดือน.................... พ.ศ................ 

 ข้าพเจ้า          อายุ  

 ปี   อาศัยอยู่บ้านเลขที ่              ถนน                    แขวง/ต าบล  

   เขต/อ าเภอ   จังหวดั                     
รหัสไปรษณย์ี      โทรศัพท์       
  

ขอแสดงเจตนายนิยอมเข้าร่วมโครงการวจัิยเร่ือง ประสิทธิภาพของ“ถว้ยช่วยหยอดตา”ใน
ผูป่้วยตอ้หินท่ีหยอดตาดว้ยตนเอง   
 โดยข้าพเจ้าได้รับทราบรายละเอยีดเกีย่วกบัทีม่าและจุดมุ่งหมายในการท าวจัิย  รายละเอยีด
ขั้นตอนต่างๆ ทีจ่ะต้องปฏิบัติหรือได้รับการปฏิบัติ  ประโยชน์ทีค่าดว่าจะได้รับของการวจัิย และ
ความเส่ียงทีอ่าจจะเกดิขึน้จากการเข้าร่วมการวจัิย รวมทั้งแนวทางป้องกนัและแก้ไขหากเกดิ
อนัตรายขึน้  ค่าตอบแทนทีจ่ะได้รับ (ระบุเฉพาะถ้ามี)  ค่าใช้จ่ายทีข้่าพเจ้าจะต้องรับผดิชอบจ่ายเอง 
โดยได้อ่านข้อความทีม่ีรายละเอยีดอยู่ในเอกสารช้ีแจงผู้เข้าร่วมการวจัิยโดยตลอด  อกีทั้งยงัได้รับ
ค าอธิบายและตอบข้อสงสัยจากหัวหน้าโครงการวจัิยเป็นที่เรียบร้อยแล้ว    
 ข้าพเจ้าจึงสมัครใจเข้าร่วมในโครงการวจัิยนี้ 
 หากข้าพเจ้ามีข้อข้องใจเกี่ยวกบัขั้นตอนของการวจัิย หรือหากเกดิผลข้างเคียงทีไ่ม่พงึ
ประสงค์จากการวจัิยขึน้กบัข้าพเจ้า ข้าพเจ้าจะสามารถติดต่อกบั ผศ. พญ.ดารินทร์ สากิยลกัษณ์ เบอร์
โทรศพัท ์086-793-5422 
 หากข้าพเจ้าได้รับการปฏิบัติไม่ตรงตามทีร่ะบุไว้ในเอกสารช้ีแจงผู้เข้าร่วมการวจัิย  ข้าพเจ้า
สามารถติดต่อกบัประธานคณะกรรมการจริยธรรมการวิจัยในคนได้ที ่ส านักงานคณะกรรมการ
จริยธรรมการวจัิยในคน อาคารเฉลมิพระเกยีรติ ๘๐ พรรษา ๕ ธันวาคม ๒๕๕๐ ช้ัน 2 โทร.0-2419-
2667-72  โทรสาร. 0-2411-0162 

ข้าพเจ้าได้ทราบถึงสิทธ์ิทีข้่าพเจ้าจะได้รับข้อมูลเพิม่เติมทั้งทางด้านประโยชน์และโทษจาก
การเข้าร่วมการวจัิย และสามารถถอนตัวหรืองดเข้าร่วมการวจัิยได้ทุกเมื่อโดยไม่ต้องแจ้งล่วงหน้า
หรือระบุเหตุผล โดยจะไม่มีผลกระทบต่อการบริการและการรักษาพยาบาลที่ข้าพเจ้าจะได้รับต่อไป

หนังสือแสดงเจตนายนิยอมเข้าร่วมการวจัิย 

(Informed Consent Form) 
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ในอนาคต และยนิยอมให้ผู้วิจัยใช้ข้อมูลส่วนตัวของข้าพเจ้าทีไ่ด้รับจากการวจัิย แต่จะไม่เผยแพร่ต่อ
สาธารณะเป็นรายบุคคล โดยจะน าเสนอเป็นข้อมูลโดยรวมจากการวจัิยเท่าน้ัน 
              ข้าพเจ้าได้เข้าใจข้อความในเอกสารช้ีแจงผู้เข้าร่วมการวจัิย และหนังสือแสดงเจตนา
ยนิยอมนี้โดยตลอดแล้ว   จึงลงลายมือช่ือไว้ 

 

ลงช่ือ.......................................... ผู้ร่วมวจัิย/อาสาสมัครหรือผู้แทนโดยชอบธรรม 
(.......................................................) 
วนัที.่....................................................     
 

ลงช่ือ.........................................ผู้ให้ข้อมูลและขอความยนิยอม/หัวหน้าโครงการวจัิย
(.......................................................)  
วนัที.่....................................................   
 

ในกรณีผู้ร่วมวจัิย/อาสาสมัคร อ่านหนังสือไม่ออก มีพยานซ่ึงไม่มีส่วนได้เสียอยู่ด้วยตลอด
ระยะเวลาทีม่ีการให้ข้อมูลและผู้ร่วมวจัิย/อาสาสมัครหรือผู้แทนโดยชอบธรรมให้ความยนิยอมเข้า
ร่วมการวจัิย พยานขอยืนยนัว่าข้อมูลในหนังสือแสดงเจตนายนิยอมหรือข้อมูลทีไ่ด้รับและเอกสาร
อืน่ได้รับการอธิบายอย่างถูกต้อง และผู้ร่วมวจัิย/อาสาสมัครหรือผู้แทนโดยชอบธรรมแสดงว่าเข้าใจ
รายละเอยีดต่างๆ พร้อมทั้งให้ความยนิยอมโดยสมัครใจ จึงได้ลงลายมือช่ือไว้เป็นพยาน 

 

 ลงช่ือ................................................... พยาน/วนัที.่...............................................  
        (....................................................)   
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APPENDIX D 

Instruction Manual of Instillation techniques 

 Instillation with the Eye Drop Guide 

 Instillation with Traditional technique 
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การหยอดตาโดยใช้อปุกรณ์ “ถ้วยช่วยหยอดตา” 

1. ลา้งมือใหส้ะอาด 

2. เขยา่ขวดยาก่อนใช ้

3. เปิดจุกขวดแลว้สอดปลายขวดยาเขา้ไปทางคอของอุปกรณ์ใหสุ้ด 

4. อาจจบัขวดยาและอุปกรณ์ดว้ยมือเดียวกนั หรือใชค้นละมือจบัแยกกนักไ็ด ้โดยใชมื้อ
ขา้งท่ีถนดัจบัขวดยาดว้ยน้ิวโป้ง น้ิวช้ี และ/หรือ น้ิวกลาง และขา้งท่ีไม่ถนดัจบัอุปกรณ์
บริเวณคอขวด 

5. ดึงเปลือกตาล่างลงเลก็นอ้ย โดยถา้จบัขวดยาและอุปกรณ์ดว้ยมือเดียวกนั ใหใ้ชมื้ออีก
ขา้งดึงลงเบาๆ ถา้จบัคนละมือใหใ้ชข้อบล่างของปากถว้ยดนัเปลือกตาล่างลงเบาๆ  

(ปรับลกัษณะการเปิดเปลือกตาล่าง และการวางมือตามความถนดัของผูป่้วยแต่ละราย) 

6. ถา้หยอดตาในท่านัง่หรือยนื ใหแ้หงนศีรษะไปทางดา้นหลงั 

7. ครอบถว้ยลงใหป้ลายขวดยาตรงกบัตา 

8. เหลือบตามองข้ึนดา้นบนเลก็นอ้ย 

9. บีบขวดยาใหย้าหยดลงตาทีละหยด จนกระทัง่รู้สึกวา่หยอดยาเขา้ตาแลว้ 

10. หากหยอดยาไม่เขา้ตาใหข้ยบัอุปกรณ์ใหต้รงกบัตา ก่อนหยอดยาอีกหยด 

11. เม่ือหยอดยาเขา้ตาแลว้ ใหห้ลบัตา 2-3 นาที 
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การหยอดตาด้วยตนเอง 

1. ลา้งมือใหส้ะอาด 

2. เขยา่ขวดยาก่อนใช ้

3. ใชมื้อขา้งท่ีถนดัจบัขวดยาดว้ยน้ิวโป้ง น้ิวช้ี และ/หรือ น้ิวกลาง  

4. ถา้หยอดตาในท่านัง่หรือยนื ใหแ้หงนศีรษะไปทางดา้นหลงั 

5. ใชมื้ออีกขา้งดึงเปิดเปลือกตาล่างลงเบาๆ 

6. ถือขวดยาเหนือลูกตา ใหต้รงกบัตา  

7. เหลือบตามองข้ึนดา้นบนเลก็นอ้ย 

8. บีบขวดยาใหย้าหยดลงตาทีละหยด จนกระทัง่รู้สึกวา่หยอดยาเขา้ตาแลว้ 

9. หากหยอดยาไม่เขา้ตาใหข้ยบัมือใหต้รงกบัตา ก่อนหยอดยาอีกหยด 

10. เม่ือหยอดยาเขา้ตาแลว้ ใหห้ลบัตา 2-3 นาที  

45 



BIOGRAPHY 

Name   : Darin Sakiyalak MD 
Date and place of Birth : December, 18th 1967, Bangkok, Thailand 
Current work position  : Assistant Professor, Department of Ophthalmology,                            

Faculty of Medicine, Siriraj Hospital, Mahidol University.                                       
2 Prannok Rd., Bangkoknoi, Bangkok 10700, Thailand 

Educational Credentials 
1991 Doctor of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidol University 
1997 Diplomate of the Thai Board of Ophthalmology, Siriraj Hospital, Mahidol University 
2000 Glaucoma fellowship, Case Western Reserve University, Cleveland, Ohio, USA 
2002 Glaucoma fellowship, University Eye Specialist, Chicago, Illinois, USA  

Work Experience 
1991-1997 Full-time Staff, Naval Medical Department, Royal Thai Navy 
1997-2008 Instructor, Department of Ophthalmology,  

Faculty of Medicine, Siriraj Hospital, Mahidol University. 
2008-present Assistant Professor, Department of Ophthalmology,  

Faculty of Medicine, Siriraj Hospital, Mahidol University. 
  
Publications 

1. Yang J, Sakiyalak D,  Krupin T.  Pigmentary glaucoma. J Glaucoma. 2002; 10:30-2. 
2. Zimmerman R, Sakiyalak D, Krupin T.  Treatment of glaucoma and cataract: Separate 

procedures.  Glaucoma Perspective in Practice. 2002; 4.1:7  
3. Kitnarong N, Suwattee N, Sakiyalak D, Thammataksin S.  Surgery for Primary 

Pterygium Using a Pedunculated Conjunctival sliding Flap Technique Compare to a Bare 
Sclera Technique. Thai J Ophthalmol. 2004; 18:141-145 

4. Sakiyalak D, Rodanant N.  An unusual blindness in 16-year-old boy.  Siriraj Med J. 
2005; 57:394-7  

5. Sakiyalak D, Hongyok T, Kitnarong N.  Sequential versus Combined Glaucoma and 
Cataract Surgery in Siriraj hospital.  Siriraj Med J. 2006; 58:911-5.   


	Cover (English)
	Cover (Thai)
	Accepted
	Abstract (Thai)
	Abstract (English)
	ACKNOWLEGEMENTS
	CONTENTS
	CHAPTER I INTRODUCTION
	CHAPTER II  LITERATURE REVIEWS
	CHAPTER III  RESEARCH METHODOLOGY
	CHAPTER  IV  RESULTS
	4.1 Baseline characteristics
	4.2 Effect of the Eye Drop Guide
	4.3 Risk factors associated with failure of eye drop instillation

	CHAPTER V DISCUSSION
	CHAPTER VI CONCLUSION
	REFERENCES
	APPENDICES
	BIOGRAPHY



