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Introduction
Meibomian gland disease (MGD) is a chronic, progressive 

disorder. MGD is the leading cause of dry eye [1]. Warm compresses 
(WC) are commonly used as therapy for MGD as well as several other 
conditions of the eyelid. WCs used to heat the eyelids leads to softening 
of the waxy meibum.  Partially melting the meibum obstructing the 
meibomian glands will make the meibum more fluid so it will blend 
into the tear film retarding tear evaporation. Dr. Korb and colleagues 
showed significant improvement in tear film lipid layer thickness 
following treatment with warm compresses in a series of 20 patients 
with MGD [2]. There is little controversy in using WCs to manage 
conditions like MGD and evaporative dry eye. 

MGD is a chronic condition and therefore requires ongoing 
management. While the utility of WC maybe obvious for MGD, 
most patients performing WCs find themselves apathetic since the 
therapeutic efficacy of conventional WC is variable and this treatment 
must be continued over a prolonged period to achieve satisfactory 
reduction of symptoms. Due to these reasons, patients often discontinue 
treatment. Therefore, a more convenient method of performing warm 
compression is necessary to improve patient compliance [3].

LipiFlow (vectored thermal pulsation) is a treatment device 
specifically designed for effectively removing blockages from the 
meibomian glands. Despite the effectiveness of LipiFlow in treating 
MGD, it may be cost prohibitive in many cases for patients [4]. 
MiBoFlo Thermoflo (MiBo Medical Group, Dallas, TX, USA) was 
developed as a less costly alternative to the LipiFlow.  MiBoFlo does 
not heat the inside of the eyelid. MiBoFlo uses a thermoelectric heat 
pump to deliver a constant level of heat through an ultrasound gel. 
Gentle manual pressure is applied to the anterior surface of the eyelid 
by the tip of the hand piece, which is maintained at 108° Fahrenheit. In 
contrast to LipiFlow, both the pressure and the heat applied to the lids 
may be partially transmitted to the globe and cornea. This procedure 
takes 5 minutes per eye, may be repeated, and could be used to treat 
MGD. A series of 3 treatments with MiBoFlo are recommended by 
the manufacturer [5]. Digital Heat Inc developed a powered Heated 

Eye Pad (HEP) designed to warm the Meibomian sebum. The HEP 
resembles a spectacle frame and delivers 40° Centigrade heat to the 
external eyelids. The present study compares the efficacy of two in-
office devices (MiBoFlo and HEP) to WCs for the treatment of MGD.

Material and Methods
This study was approved by the Institutional Review Board 

of the University of the Incarnate Word, San Antonio, Texas. 
Informed consent was obtained from all study subjects prior to the 
commencement of the study.

Sixty subjects with MGD confirmed by eye exam were enrolled. 
They were randomly divided into three treatment groups after 
collection of baseline data. Baseline data included the Ocular Surface 
Disease Index (OSDI) [6], tear break-up time (TBUT) and evaluation of 
MGD and blepharitis based on the Efron scale [7]. The first group was 
the warm compress group. This group was supplied with a washcloth 
and instructed to warm the washcloth and apply it to the eyes for about 
30 seconds twice daily for 4 weeks. The second group, the MiBoFlo 
group had a small amount of ultrasound gel applied to the instrument's 
heated tip prior to gently massaging the outer skin of the upper and 
lower eyelids for a period of 12 minutes, as per the recommendation of 
the manufacturer. The patient's eyes remained closed throughout the 
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Abstract
Objective: Meibomian gland dysfunction (MGD) is the most common cause of dry eye disease (DED). Though 

manual warm compresses (WC) are the backbone of managing MGD, poor compliance makes an office-based 
procedure desirable. This paper compares WC to MiBoFlo and the heated eye pad. MiBoFlo uses a thermoelectric 
heat pump to deliver a constant level of heat through an ultrasound gel. Digital Heat Inc developed an electric 
powered Heated Eye Pad (HEP) designed to warm the Meibomian sebum. The HEP resembles a spectacle frame. 

Methods: Sixty subjects with MGD were randomly divided into three treatment groups after collection of baseline 
data. Baseline data included Ocular Surface Disease Index (OSDI), Tear Break-up time (TBUT) and Efron grading of 
MGD and blepharitis. The same data were collected 4 weeks after treatment. The first group was the warm compress 
group, the second group the MiBoFlo group and the third group the heated eye pad. 

Results: Only the warm compress group showed statistically significant reduction in dry eye symptoms by OSDI 
(p=0.015) but the other two techniques did reduce symptoms from baseline. None of the techniques improved TBUT 
from baseline in a statistically significant manner. The MiBoFlo was the only treatment that resulted in a statistically 
significant change from baseline in Efron grading of both MGD (p=0.01) and blepharitis (p=0.01). 

Conclusion: Our data suggests that MiBoFlo and the heated eye pad may be suitable alternatives to WC to 
achieve greater patient compliance.
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treatment period. They received this treatment only once before they 
were assessed 4 weeks later. The last group, the heated eye pad group 
wore the device for 10 minutes at first visit baseline and returned for 
another 10-minute treatment 2 weeks later. Four weeks after treatment 
the same test used at baseline was repeated. Data was analyzed by 
ANOVA.

Results
[Table 1]: Lists the results of this study. Only the warm compress 

showed statistically significant reduction in dry eye symptoms by OSDI 
(p=0.015) but the other two techniques did reduce symptoms from 
baseline. None of the techniques improved TBUT from baseline in a 
statistically significant manner. The MiBoFlo was the only treatment 
that resulted in a statistically significant change from baseline in both 
MGD (p=0.01) and blepharitis (p=0.01) grades. The improvement in 
MGD grading was also statistically different (p=0.01) from both the 
warm compresses and heated eye pad. The improvement in blepharitis 
grading was not statistically different from the warm compresses but 
was statistically different than the heated eye pad (p=0.01).

Discussion
The warm compress was the only treatment to result in a statistically 

significant reduction in dry eye symptoms. We suspect this could be 
the result of the treatment being used twice daily rather the once or 
twice in 4 weeks like the other treatments.  The symptom improvement 
data is consistent with Sim et al that found lid warming improved 
symptoms by 50% [8]. Although all three treatments reduced dry eye 
symptoms the tear breakup time was not significantly improved by any 
of three treatments. This could reflect the observation by Murakami et 
al who reported that not all WCs are equally effective [9]. They suggest 
the efficacy of heat retention and heat transference to lid structures 
accounts for this WC variability. It is worth noting that it takes at least 
4 minutes of treatment with warm compresses is required to achieve an 
eyelid temperature of 40°Centigrade to cause the meibum to melt [10]. 
It is likely the warm compresses, heated eye pad and the MiBoFlo did 
not achieve this temperature for the desired time. 

The MiBoFlo was the only treatment that changed the signs of 
blepharitis and MGD. The major difference between the treatments 
tested was MiBoFlo employs an ocular surface massage while the heat is 
applied. This is most likely reason that MiBoFlo resulted in significant 
improvement of the signs of blepharitis and MGD. Pult found no 
significant changes were observed in ocular signs after treatment 
with warm compresses [11]. Blackie et al showed that WC used for 
lid warming, even when only minimal contact pressure is applied, 
also transfers ksignificant heat to the cornea and may risk corneal 
deformation [12]. Corneal temperatures reach a peak temperature after 
about 8 minutes of WC application. Based on the association between 

keratoconus and rubbing-related corneal trauma, keratoconus patients 
with MGD should exercise caution when performing treatments 
involving WC and massage to avoid mechanical trauma to the 
cornea. In conclusion, warmth-based treatments offer value in the 
management of MGD. Our data suggests that MiBoFlo and the heated 
eye pad may be suitable alternatives to WC to achieve greater patient 
compliance. Practitioners and patients have choices in this modality of 
MGD management.
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Variables Characteristics Frequency Percent
Sex Male 140 41.9

Female 194 58.1
School type Government 238 71.3

Private 96 28.7
Maternal 
education

Cannot read and write 86 25.7
Can read and write 16 4.8
Elementary 96 28.7
Secondary 70 21
Certificate and above 66 19.8

Maternal age 15-25 76 22.8
26-35 178 53.3
36-45 67 20.1
>45 13 3.9

Religion Orthodox 318 95.2
Muslim 8 2.4
Protestant 8 2.4

Father education can read and write 46 13.8
Can read and write 16 4.8
Elementary 104 31.1
Secondary 74 22.2
colleague /university 93 27.8

House hold head Father 164 49.1
Mother 93 27.8
Both 51 15.3
other family member 26 7.8
house wife 168 50.3

Maternal job Student 4 1.2
 Governmental 68 20.4
 Private 82 20.4
 NGO 12 3.6
 Students parent Both are alive 287 85
 Father only 35 10.5
 mother only 8 2.4
 both are not alive 4 1.2
 Total 334 100

Table 1: Sociodemographic characteristics of the study participants in Debere 
Birhan Town, North Shoa Ethiopia, and June 2019.

Figure 1: Proportion of myopia among the study participants in Debere Berhan 
town, north Shoa, Ethiopa, June 2019.

Figure 2: Proportion of myopia among of elementary school students in relation to 
their habit of using a working distance <30 cm in Debere BirhanTown, North Shoa 
Ethiopia, June 2019.
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Variables Absolute NO. Categories      COR   ( 95% C.I)           AOR ( 95% C.I)
Type of school 96 Private 3.215 (1.428,  7.238) 2.682 (1.029, 6.993)

238 Government 1 1
Hours spent per week  to near 

works /Read and write
198 28-36hr  0.213 (0.121, 0.375) 0.213 (0.115,0 .397)
49 >42hr 1 1

Working distance less <30cm 188 No 0.382 (0.165,0.883) 0.286 (0.107,0.767)
146 Yes 1 1

Being from non-myopic family 221 No 0.11 (0.34,0.373) 0.101 (0.020,0.499)
Family 13 Yes 1 1

Table 2: Factors associated with myopia among elementary school students, Debere berhan town, north shoa, Ethiopia, June 2019.
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