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Purpose: Dry eye disease (DED) is a common disorder that negatively impacts quality of

life and vision. Prior studies have shown some benefit of acupuncture for dry eye, but very

few have included control group to mitigate placebo effect. This study was designed with

a sham acupuncture control group to evaluate true acupuncture treatment effect.

Methods: This is a prospective, randomized, double-blinded, sham-acupuncture-controlled

trial. Acupuncture treatment for dry eye was performed as per the Niemtzow Protocol.

Twenty-four patients received true acupuncture and twenty-five received sham acupuncture.

Treatment efficacy was assessed by the Ocular Surface Disease Index (OSDI) Questionnaire,

ocular surface staining, tear flow, tear film break-up time (TBUT), and a general question-

naire. Atmospheric data were collected to control for the effect of atmospheric conditions on

symptoms of dry eye.

Results: OSDI scores in the treatment group improved compared to baseline (1 week,

p<0.01, 1 month p<0.05, 3 months p<0.05, and 6 months p<0.01). OSDI scores in the

control group improved, but did not reach significance (p=0.09). Secondary outcome mea-

sures showed no significant improvement in TBUT, Schiermer’s Test, ocular surface grading,

or artificial tear application. However, at 3 months, a significant reduction in the frequency of

eye closing was observed among participants receiving true acupuncture treatment when

compared to baseline (p=0.002). Furthermore, intragroup analysis showed significant reduc-

tion in symptoms of discomfort (p=0.01), dryness (p=0.001), scratchiness (p=0.001), and

redness (p=0.01) in the true acupuncture group at 3 months.

Conclusion: Both true and sham acupuncture improved OSDI at 1 week after treatment,

however, the improvement in OSDI was significantly greater in the true treatment groups

than the sham group at 6 months after acupuncture. True acupuncture treatment improved

many subjective assessments of dry eye symptoms, however, other common indicators used

to objectively assess dry eye (tear flow, corneal staining, TBUT) remained unchanged. While

there were trends towards improvement in the sham acupuncture group, this did not reach

statistical significant during the study period. This suggests a true treatment effect of

acupuncture rather than a placebo effect. Acupuncture can, therefore, be an effective adjunct

to routine clinical treatment of dry eye.
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Introduction
Dry eye disease (DED), or keratoconjunctivitis sicca, is one of the most common

ocular problems in the United States and one of the most frequent reasons for

seeking eye care.1,2 The prevalence of dry eye is estimated to be between 5% to
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>30% at various ages.3 DED symptoms can be particularly

debilitating and include irritation, sandy or gritty feeling,

burning or stinging, tiredness, and redness of the eyes.

These can have a major negative effect on quality of vision

and quality of life.4–6 Current treatment consists mostly of

symptomatic relief through lifestyle modifications, fre-

quent use of lubricant solutions and artificial tears, topical

cyclosporine, topical steroids, lacrimal punctal occlusion,

oral tetracyclines, and oral omega-3 fatty acids.7–9 More

recent technological advances include Intense Pulsed Light

and LipiFlow.10 However, even with such treatment,

patients often continue to have debilitating symptoms.

The pharmacoeconomic analysis postulates reductions in

productivity equivalent to an estimated annual cost of US

$6,466 per person due to DED.11,12

Acupuncture originated more than 3,000 years ago in

China and is practiced in most of the world for various disease

states.13–17 Prior studies and case reports have reported acu-

puncture as an effective treatment for dry eye.18–28 However,

other studies have suggested either a lack of effect or placebo

effect.29,30 Very few prior studies compared true acupuncture

with a sham acupuncture control group,31,32 and thus a placebo

effect could not be ruled out. Many of these studies lacked any

control group altogether and had poor methodology, making it

difficult to draw any strong conclusions about the efficacy of

acupuncture for dry eye.

The objective of this study was to improve the current

literature in assessing the efficacy of acupuncture for DED

by implementing a methodologically sound, prospective,

randomized, double-blinded, sham-acupuncture-controlled

study, using some of the most widely used clinical indica-

tors in the literature.

Materials and methods
This randomized control trial received approval from the

Institution Review Board of the University of Pittsburgh

and was conducted in accordance with the Declaration of

Helsinki.

Participants
A total of 58 subjects were recruited from flyers,

a newsletter insert, a telephone-recorded broadcast ad,

and from the investigator’s clinic at the University of

Pittsburgh Medical Center (UPMC) Eye Center. Inclusion

and exclusion criteria are shown in Table 1. Written

informed consent was obtained from each patient prior to

enrollment in the study. All women of child-bearing age

were required to take a urine sample pregnancy test prior

to enrollment in the study and were excluded if the test

was positive. All participants were counseled to continue

their current dry eye regimen as closely as possible.

Adverse events and reasons for dropout were recorded.

Study design
This was a prospective, randomized, double-blinded, sham-

acupuncture-controlled study. Participants were randomly

assigned to a true acupuncture treatment group (n=24) or

a sham acupuncture group (n=25). Randomization was per-

formed with permuted blocks using a randomization table

created by http://www.randomization.com. Participants were

not informed of which treatment group they belonged to until

after the study was concluded. Only the acupuncturist knew

to which group each participant belonged. To maintain con-

sistency, only one licensed and experienced acupuncturist

performed all of the true and sham acupuncture treatments.

Only one blinded investigator performed all of the baseline

and follow-up eye examinations.

Prior to acupuncture treatment, a baseline ophthalmic

examination was performed in the following order:

1. Ocular Surface Disease Index (OSDI) Questionnaire.

The OSDI is a 12-item questionnaire that has been

shown to be valid and reliable in assessing the severity

of DED.33 OSDI responses yield a score from 0 to 100,

with higher numbers indicating more severe dry eye.

2. General Questionnaire assessing hours of computer

use, frequency of application of artificial tears, fre-

quency of closing eyes due to intolerable symptoms,

and 10 commonDED symptoms (discomfort, dryness,

scratchiness, burning, stinging, tiredness, redness,

watering, blurring, decreased vision), with participant-

recorded response choices of “never,” “rarely,” “some-

times,” “frequently,” and “constantly.” Responses

were translated to a numerical scale to facilitate data

Table 1 Study criteria

Inclusion Criteria

1. 18 years of age or older

2. Previous diagnosis of dry eye disease (DED) by an ophthalmologist

3. Persistent signs and symptoms of DED for at least 1 month

Exclusion Criteria

1. Intraocular surgery or laser within 90 days

2. History of acupuncture treatment within the past year

3. Known history of adverse reaction to acupuncture

4. Pregnancy

5. Breast feeding
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presentation. Assigned numerical scores were

0=never, 1=rarely, 2=sometimes, 3=frequently, and

4=constantly. The numerical values were then aver-

aged for each treatment group and presented asmean ±

SD, with high scores signifying worse symptoms.

Participants were also asked to rate their dryness

since initiation of treatments. Response choices were

“much better,” “better,” “same,” or “worse.” These

responses were also assigned a numerical value with

0=much better, 1=better, 2=same, or 3=worse. The

higher the score, the worse the subjective assessment

of dryness.

3. Visual acuity testing with Snellen chart.

4. Tear break-up time (TBUT). A micropipetter

(Gilson’s P20 PIPETMAN) was used to measure

exactly 3.0 µl of preservative-free 2% sodium fluor-

escein to instill in the eye. Tear film stability was

measured by examining the patient at a slit lamp

using cobalt blue light. The TBUT was defined as

the time, in seconds, after three consecutive com-

plete blinks for dry spots to become visible on the

cornea. The time was measured by a stopwatch and

rounded to the nearest whole second. A mean of

three measurements of each eye was recorded.

A TBUT of <10 s suggests an unstable tear film,

and TBUT is reduced in all forms of DED.34

5. Ocular surface grading. Evaluation was performed

immediately after TBUT, requiring no additional

fluorescein instillation. The fluorescein is rapidly

taken up by damaged corneal epithelium, and grad-

ing of the staining of the ocular surface has long

been used to characterize DED, assess its severity,

and monitor the clinical response to therapy.35 Using

cobalt blue light, a score of 0–3 was given to five

sections of the corneal surface (central, inferior,

superior, nasal, and lateral) and lateral and nasal

parts of the bulbar conjunctiva of each eye, for

a maximum total score of 21. A score of 0 was

given for no staining; 1 was given for few punctate

staining that could be easily counted; 2 was given

for moderate punctate staining where the individual

punctate staining was too great to count, but had not

yet coalesced; 3 was given for coalesced staining.

6. Tear flow assessment using Schirmer test with

anesthesia (Topical anesthetic, proparacaine 0.5%).

After instillation of the anesthetic, Schirmer test

paper (ColorBar SCHIRMER TEAR TEST; Eagle

Vision, Memphis, TN, USA) was placed on the

lateral third of the lower eyelid in both eyes for 5

mins, as recorded with a stopwatch. Less than 6 mm

of wetting after 5 mins indicates a diagnosis of tear-

deficiency.34

7. Atmospheric conditions. The mean temperature (°F),

dew point (°F), and relative humidity (%) were

recorded for every visit. Atmospheric data was

obtained from National Oceanic and Atmospheric

Administration, National Weather Service.

True acupuncture was performed per the Niemtzow

Protocol.36 For the treatment group, each participant received

one acupuncture treatment on two consecutive days for a total

of two treatment sessions per participant. All acupuncture

treatments were performed in a room designed specifically

for acupuncture in the UPMC Eye Center’s Center for

Integrative Eye Care. Acupuncture needs (Seirin, No. 3

gauge 0.20 mm×30 mm; Seirin-America, Weymouth, MA,

USA) were sterile, disposable, and stainless steel, with indivi-

dual guide tubes that were left in place for 45 mins without

electrical or manual stimulation. For true acupuncture treat-

ment, a total of 12 needles were placed bilaterally on the ears

(at acupuncture points Salivary Gland 2, Point Zero, and Shen

Men) and bilaterally on the index fingers (Large Intestine-1

[LI-1] and Large Intestine 2 [LI-2], and at a point between LI-

1and LI-2). The acupuncture technique has previously been

described for the treatment of xerostomia,24,37,38 and published

online with modification for use in DED. For sham acupunc-

ture treatment, four needles were placed bilaterally in a 1 cm

circle situated on the left and right upper shoulder areas outside

of any known acupuncture points or meridians. Follow-up

examinations assessing the same criteria as pre-treatment

were performed at one month, three months, and six months

after treatment. One week after treatment, participants were

also asked to complete both the OSDI questionnaire and

General Questionnaire. Figure 1 shows a flow chart of the

study design.

Statistical analysis
A two-way ANOVA analysis and two-sample independent

Student's t-tests were used for testing intragroup and inter-

group hypotheses. Since the experimental design calls for

repeated measurements, a two-way ANOVA was the pre-

ferred test. Furthermore, using a sham acupuncture control

group controlled for the between-subjects effect. Test

results were considered to be significant if p<0.05.

A primary endpoint for this study was the improvement

in OSDI. To detect significant improvements in OSDI,
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historical data was referenced, which suggested a 2.5 unit

difference in OSDI means a SD of 2.8 (power=80%,

alpha=0.05) would require a patient population of at least

20 patients in each group.39 For General Questionnaire

data, a Kruskal–Wallis test was performed on ranks to

achieve statistical differences, as these data do not follow

normal distribution. Unless otherwise noted, data are pre-

sented as mean ± SD. All analyses were performed using

Prism (GraphPad Software, Inc, La Jolla, CA).

Results
Participant demographics
Of the 58 participants recruited in the study, seven dropped

out before true or sham acupuncture treatment. Of these,

one participant withdrew with no reason stated, while the

others withdrew due to pregnancy. A total of 49 patients

completed the study.

Participants in the two groups started the study in

similar condition. At baseline, the average age of 54±13

(n=24) (p=0.2). There were two more males in the sham

acupuncture treatment group than in the true acupuncture

group (Table 2). Also, participants’ daily computer use,

which could contribute to eyestrain, was 4±3 hrs per day

in the true acupuncture group and 4±4 hrs per day in the

sham treatment group (p=0.6).

Atmospheric conditions
Atmospheric conditions could potentially complicate dry

eye assessments and have the potential to confound

results. To account for this variable, mean temperature,

dew point, and relative humidity were recorded at the

time of data collection throughout the study period

(Table 3). During the six-month enrollment period, the

mean temperature decreased as follow-up time points

extended to the fall and winter seasons. In spite of this

temperature differential, there were no significant differ-

ences between the treatment groups (p>0.9). Similarly,

there were no significant differences in dew point and

relative humidity between the two treatment groups over

the course of the study (p>0.4).

Ocular surface disease index (OSDI)
OSDI was evaluated at baseline and after 1 week, and 1, 3,

and 6 months in patients receiving either a true or sham

acupuncture treatment (Figure 2). After true acupuncture

treatment, OSDI scores significantly improved from

a baseline of 34±17 to 19±17 (1 week, p<0.01), 21±17 (1

month, p<0.05), 20±21 (3 months, p<0.05), and 16±12 (6

months, n=24, p<0.01). Although the OSDI scores improved

from 36±20 after sham treatment to 24±22 (1 week), 24±21

(1 month), 21±20 (3 months), and 25±18 (6 months), none

were significant when compared to baseline (n=25, p=0.09).

OSDI scores improved in both groups after 1 week, and

Recruitment
n=58

Screening by inclusion/exclusion criteria

Baseline examinations

Drop out, n=9

Random allocation

1 week follow-up questionnaire

1 month follow-up examinations #1

3 month follow-up examinations #2

6 month follow-up examinations #3

True acupuncture
n=24

Sham acupuncture
n=25

Figure 1 Schematic diagram of the study design.

Table 2 Demographic data and baseline values in true and sham

acupuncture treatment groups

Characteristic True
acupuncture

Sham

Acupuncture

Group (n=24) Group
(n=25)

Age (average) 54±13 60±14

Age range 24–83 24–83

Females 20 19

Pre-menopausal 4 3

Post-menopausal 16 16

Males 4 6

Female/male ratio 5:1 19:6

Computer use (hours/day) 4±3 4±4

Note: Wherever applicable, data are presented as mean ± SD.
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continued to improve in the treatment group throughout the

duration of the study (p<0.05). At 6 months after treatment,

true acupuncture treatment significantly improved OSDI

scores compared to sham treatment (p=0.04).

Secondary outcome measures
Secondary outcome assessment measures were recorded

during the study period and results presented as mean ±

SD (Table 4). After 6 months, a significant reduction in the

Table 3 Atmospheric conditions at evaluation points throughout the study

Treatment Baseline 1 Month 3 Month 6 Month

Mean temperature (°F) T 60±15 59±16 49±17 39±17

S 60±12 61±16 46±17 38±15

Dew

point (°F)

T 47±15 48±16 39±19 27±16

S 49±12 48±17 33±16 28±16

Relative humidity (%) T 64±13 68±18 71±22 65±20

S 67±13 64±13 63±315 70±21

Note: Data are presented as mean ± SD.

Abbreviations: T, true treatment; S, sham treatment.

Baseline

Ocular Surface Disease Index (OSDI)

-20

0

20

40

60

O
S

D
I S

co
re

80

100

1 week 1 month 3 month 6 month

Sham

Read true

Figure 2 Ocular Surface Disease Index (OSDI). OSDI was evaluated at baseline and after 1 week, 1, 3, and 6 months in patients receiving either true (n=24) or sham (n=25)

acupuncture treatment. True acupuncture treatment significantly improved OSDI when compared to sham treatment only after 6 months (*p=0.04). Also, OSDI scores

significantly improved 1 week after true acupuncture treatment and continued to improve (†p<0.05).

Table 4 Secondary outcomes were evaluated at 1, 3 and 6 months

Outcome measure Treatment Baseline 1 Month 3 Month 6 Month N p-values */**/***

TBUT T 3±3 3±3 3±3 3±3 24 <0.9/0.5/0.3

S 3±2 3±3 3±3 2±2 25

Schirmer’s test T 10±8 9±6 10±7 11±9 24 <0.3/0.4/0.3

S 9±7 11±7 8±4 10±6 25

Ocular surface grading T 8±4 6±4 7±4 7±4 24 <0.5/0.1/0.4

S 6±3 5±3 6±3 6±2 25

Artificial tear application (questionnaire) T 3±3 3±3 3±3 2±2 24 <0.5/0.3/0.3

S 4±3 3±3 3±2 3±3 25

Frequency of eye closing (questionnaire) T 6±4 3±4 3±5 3±4 24 <0.2/0.002/0.2

S 5±4 3±3 4±4 3±3 25

Notes: *Comparison of True vs Sham treatment groups. **Compared to baseline within the True treatment group. ***Compared to baseline within the Sham treatment group.

Data are presented as mean ± SD.

Abbreviations: T, true treatment; S, sham treatment; TBUT, tear film break-up time.
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patient-reported frequency of eye closing was observed

among participants receiving true acupuncture treatment

when compared to baseline (p=0.002, n=24), as recorded in

the General Questionnaire. Although there was a reduction

in the frequency of eye closing in the sham-treated partici-

pants, the difference was not significant (p=0.2, n=25).

Furthermore, there was a trend towards decreased number

of artificial tear applications in the true and sham acupunc-

ture groups, however, the change did not reach statistical

significance. For both true and sham acupuncture treatment

groups, there were no significant differences in TBUT,

Schirmer’s test, and ocular surface grading at 1 month, 3

months, and 6 months after treatment (Table 4).

General questionnaire symptoms
At baseline and at each follow-up visit, the participants in

each group completed a general questionnaire assessing

symptoms over the past week (Table 5). Responses were

assigned numerical scores, 0=never, 1=rarely, 2=some-

times, 3=frequently, and 4=constantly. The numerical

values were then averaged for each treatment group and

presented as mean ± SD, with higher scores representing

worse symptoms. Baseline characteristics for all DED

symptoms in both true or sham treatment groups were

similar (p>0.2). Participants reported a significant reduc-

tion in discomfort, dryness, and scratchiness at 1 month

after true acupuncture treatment and remained decreased

throughout the study period. Patients in the sham acupunc-

ture group also reported a significant reduction in discom-

fort and scratchiness, but this effect was reported 3 months

after treatment. At 6 months, there was a statistically sig-

nificant decrease in intragroup analysis of true acupuncture

group in dryness (p=0.001), scratchiness (p=0.001), and

redness (p=0.01). While a significant improvement in dry-

ness was reported at 1 month after either true or sham

treatments, the effect was not sustained in the sham treat-

ment group at 6 months. There were no significant

improvements in other DED symptoms such as burning,

stinging, watering, blurring, and decreased vision after

either true or sham acupuncture throughout the study per-

iod. When asked to rate the improvement in dryness at 6

months after initiation of treatment, the participants

reported a score of 1±1 after true acupuncture treatment

and 2±1 after sham acupuncture treatment. These numbers

translate to same or better rating with no significant differ-

ences between the two treatments (p=0.2).

Table 5 General questionnaire DED symptoms score

DED symptoms Treatment Baseline 1 Month 3 Month 6 Month N p-Values */**/***

Discomfort T 2±1 1±1† 1±1† 1±1† 24 >0.9/0.01/0.02

S 2±1 2±1 1±1† 1±1† 25

Dryness T 3±1 2±1† 2±1† 1±1† 24 >0.9/0.001/0.01

S 3±1 2±1† 2±1† 2±1† 25

Scratchiness T 2±1 1±1† 1±1† 1±1† 24 >0.9/0.001/0.3

S 2±1 1±1 1±1† 1±1† 25

Burning T 1±1 1±1 1±1 1±1 24 >0.6/0.1/0.1

S 2±2 1±2 1±1 1±1 25

Stinging T 1±1 1±1 1±1 1±1 24 >0.9/0.1/0.3

S 1±1 1±1 1±1 1±1 25

Tiredness T 2±1 1±1 1±2 1±1† 24 >0.4/0.1/0.2

S 2±1 2±2 2±1 2±1 25

Redness T 2±1 1±1† 1±1 1±1† 24 >0.3/0.01/0.1

S 2±2 1±2 1±1 1±2 25

Watering T 1±1 1±1 1±1 0±1 24 >0.2/0.4/0.5

S 1±1 1±1 1±1 1±1 25

Blurring T 1±1 1±1 1±1 1±1 24 >0.4/0.1/0.1

S 2±2 1±1 1±1 1±1 25

Decreased Vision T 1±1 1±1 1±1 1±1 24 >0.5/0.6/0.2

S 1±2 1±1 1±1 1±1 25

Notes: *Comparison of True vs Sham treatment groups. **Compared to baseline within the True treatment group. ***Compared to baseline within the Sham treatment

group. † Intragroup comparison to baseline. Responses were assigned numerical scores, 0=never, 1=rarely, 2=sometimes, 3=frequently and 4=constantly. The higher the

score the worse the symptoms. A Kruskal–Wallis test was performed on ranks to achieve statistical differences, as these data do not follow normal distribution.

Abbreviations: T, true treatment; S, sham treatment; DED, dry eye disease.
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Adverse effects
No adverse effects of true or sham acupuncture were

noted.

Discussion
Our prospective, randomized, double-blinded sham-

acupuncture-controlled study suggests that two treatment

sessions on consecutive days of true acupuncture can

improve subjective outcomes measures of dry eye symp-

toms, as assessed by OSDI and a general questionnaire.

Also, of note, OSDI scores were reduced in both groups at

1 week after acupuncture treatment, but at 6 months after

treatment there was a statistically significant improvement

in the treatment group compared to the sham acupuncture

group. Furthermore, the subjective improvements of dry-

ness, scratchiness, and redness were significant in

intragroup analysis of the true treatment group, but not

the sham acupuncture group.

Several mechanisms of action of acupuncture have been

proposed. Acupuncture has been found to decrease proin-

flammatory cytokines, thereby having an anti-inflammatory

effect. This has implications for chronic inflammatory con-

ditions such as inflammatory bowel disease, dry eye, rheu-

matoid arthritis, and depression.40–42 Furthermore,

acupuncture has been found to increase blood flow to

organs,43 reduce the sensation of pain,44,45 and modulate

the sympathetic system in mechanisms similar to muscle

contraction in prolonged exercise.46 A series of studies ana-

lyzed protein expression in blood, urine, and saliva before

and after stimulation of the Zusanli (ST-36) point, a point

commonly used to treat a wide range of gastrointestinal

disorders. The authors concluded that stimulation of the

acupoint led to activation of different metabolic

pathways.47–49 The effects of acupuncture have been further

validated through neuroimaging studies. Dhond et al.

reported functional magnetic resonance imaging studies in

humans which showed immediate effects of prolonged acu-

puncture stimulation in the limbic and basal forebrain areas

related to somatosensory and affective functions known to be

involved in pain processing.50 Harris et al. documented that

positron-emission tomography has shown acupuncture to

increase µ-opioid-binding potential for several days in

some of the same brain areas, while also showing distinct

changes in limbic structures between true and sham

acupuncture.51

Our study suggests that the mechanism of action of

acupuncture for dry eye may be due more to modulation of

pain intensity or threshold rather than modulation of lacrimal

gland function. We found no improvement in tear flow,

TBUT, or ocular surface staining, which are more objective

indicators of DED. However, consistent with a mechanism

that modulates pain intensity or threshold, we found statisti-

cally significant improvements in DED symptoms in both

treatment groups at 1 week after treatment.

Interestingly, several randomized control trials compar-

ing acupuncture to artificial tears showed statistically sig-

nificant improvements on parameters of dry eye, but the

effect can be delayed.20,22,23,25,29,48 Gong et al. showed

that there were significant differences in the acupuncture

group compared to the artificial tears control group in

symptoms, TBUT, and Schirmer test scores at 3 weeks

post-treatment, but not immediately post-treatment.20

Furthermore, Kim et al. showed no improvements in the

acupuncture compared to the artificial tear group immedi-

ately after treatment, but significant improvement in OSDI

and visual analog scale (VAS, self-assessment for ocular

discomfort) in the acupuncture group 8 weeks after the end

of acupuncture treatment.22 Similarly, our study found

OSDI scores to be similar between true acupuncture and

sham groups until 6 months after treatment, suggesting

a delayed treatment effect of the true acupuncture group.

A meta-analysis by Yang et al. performed on data from

seven randomized control trials comparing acupuncture

with artificial tear replacement found that acupuncture

therapy improved TBUT, Schirmer I test, corneal fluores-

cein staining, and VAS compared with artificial tears.28

Another systematic review by Lee et al. concluded that all

prior acupuncture studies had high risk of bias, due to lack

of blinding, insufficient sample size, and no power

analysis.52 The authors also point out that not a single

acupuncture study has reported negative results and there-

fore limited ability to draw reliable conclusions.

The strength in our study lies in the fact that we con-

ducted a prospective double-blinded, randomized controlled

trial, using sham acupuncture as the control. This thereby

quantifies potential biases and placebo effect. Furthermore,

we are one of the only studies to include a power analysis. To

our knowledge, only one other study by Shin et al. have

evaluated the efficacy of acupuncture for DED using sham

acupuncture as a control.32 After subjects completed three

treatment sessions per week over a 3-week study period, the

authors found no statistically significant differences in OSDI,

TBUT, or Schirmer’s test from baseline between true and

sham acupuncture groups. However, within-group analysis

showed improvements in OSDI and VAS in both treatment
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and sham groups and TBUT in the treatment group at 3

weeks after treatment. Our results of finding a statistically

significant decrease in OSDI between true and sham acu-

puncture groups can possibly be explained by the difference

in acupuncture methodology. Compared to Shin et al, we

used different meridians for both true and sham acupuncture,

and we did not use “de qi” manipulation. Furthermore, we

included a longer follow-up period of 6 months compared to

4-week analysis that was used by Shin and colleagues.

Because the mechanism of action of acupuncture is still

widely unknown, it is possible that our method is more

efficacious for the treatment of DED symptoms than the

currently published studies or that the longer follow-up per-

iod captured the delayed effects of acupuncture. It is also

possible that sham acupuncture can lead to unintended treat-

ment effects. In fact, Lund et al. argue that sham acupuncture

is not acceptable as a placebo control because even super-

ficial minimal sham acupuncture procedure can lead to phy-

siologic change beyond that of a placebo effect.53,54

There are a few limitations in our study which the

authors would like to highlight. First, our study design

included all types of dry eye, including aqueous defi-

ciency (ie, Sjogren’s) and evaporative dry eye (ie, rosa-

cea). Given the Niemtzow Protocol was designed to

treat both xerostomia and DED, it is possible that

Sjogren’s dry eye patients may have further benefit

from the treatment. Furthermore, the study did not con-

trol for use of medications for dry eye, contact lens use,

medical comorbidities, or patient demographic informa-

tion such as ethnicity. All of these coule be potential

confounding factors that could influence documented

treatment effect.

In a recent systematic review, Kim et al. concluded

that longer periods of treatment (>1 month) was prefer-

able to shorter periods, and that there was an optimum

number of two to three space-out treatments per week.55

While our study only included two treatments on conse-

cutive days, it is possible there could be a greater treat-

ment effect had these patients received treatments over

many weeks. Furthermore, there is no accepted acupunc-

ture for dry eye regimen and most published studies

apply needles to different sets of acupoints. More

research is needed to create an optimized treatment pro-

tocol for acupuncture for dry eye.

Conclusion
Our study shows improvement in dry eye symptoms using

true acupuncture compared to sham acupuncture for at

least 6 months post-treatment. Specifically, there was

a significant decrease between true and sham treatment

groups in OSDI scores at 6 months, and intragroup sig-

nificant decrease in symptoms of dryness, scratchiness,

and redness in the true acupuncture group. Although this

did not reach statistical significance, patients who received

true acupuncture treatment required fewer artificial tear

drops than those who received sham acupuncture, which

aids to decrease the financial burden of dry eye.

Acupuncture can be a useful adjunctive treatment to effec-

tively reduce dry eye symptoms, especially given the low-

risk profile. While further investigation is needed to opti-

mize an acupuncture treatment regimen, our study sug-

gests that acupuncture has an effect on dry eye

symptoms beyond a placebo effect.
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