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ABSTARCT
Aims: Osteoporosis is a systemic skeletal disorder characterized by decreased bone mass, compromised bone density and 
strength. Dry eye is a common disease of the ocular surface characterized by tear film instability with ocular discomfort, pain, and 
visual disturbances. Both conditions share risk factors, including age, gender, and hormonal factors. In this study, our aim is to 
assess the tear production and dry eye symptoms in patients with osteoporosis and compare their results a control group without 
osteoporosis.
Methods: In this cross-sectional study, we evaluated 32 osteoporosis patients and 30 age-matched controls without osteoporosis. 
Tear production was assessed using Schirmer test and the symptoms of dry eye using Ocular Surface Disease Index (OSDI) 
questionnaire. The results of both groups were compared.
Results: The mean age of the osteoporosis group was 61.4±4.9 years, and the mean age of the control group was 57.7±6.4 years 
(p:0.224). The Schirmer test results were 12.3±7.4 mm for the osteoporosis group and 23.1±13.7 mm for the control group. The 
Schirmer test results were significantly lower in the osteoporosis group (p:0.009). The mean OSDI scores for the osteoporosis 
group was 30.4±23.1 while it was 20.6±14.6 for the control group. The difference was not statistically significant (p:0.329). 
Conclusion: This study reveals a potential connection between osteoporosis and dry eye. Patients with osteoporosis have lower 
tear production compared to control group without osteoporosis. Further research is necessary to understand this relationship 
and its implications.
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INTRODUCTION
Osteoporosis is a systemic skeletal disorder characterized 
by decreased bone mass, compromised bone density and 
strength.1,2 A bone mineral density (BMD) equal or lower 
than 2.5 standard deviations from the values observed 
in healthy, young adults is accepted as osteoporosis.3 It 
impacts a substantial portion of the population, affecting 
individuals of varying genders, ethnic backgrounds, 
and is expected to rise in prevalence with the aging 
population.4 It is more prevalent among women than 
men.4 The clinical importance of osteoporosis primarily 
lies in the fragility fractures which occur as a consequence 
of this condition. There is a significant elevation in the 
risk of fractures in areas such as the proximal femur, 
distal radius, and vertebra.3,5 These can cause significant 
morbidity, mortality and cost which makes this condition 
an important public health problem.

Dry eye is a common disease of the ocular surface 
characterized by tear film instability and often 

accompanied by symptoms such as ocular discomfort, 
pain, and visual disturbances.1 The prevalence of dry 
eye disease (DED) is higher among women compared 
to men, and it tends to increase with advancing age.6,7 
It is accepted as a multifactorial disease with various 
factors contributing to its pathophysiology including 
ocular inflammation, environmental factors, systemic 
comorbidities, topical and systemic medications and 
lifestyle.8,9 

These two diseases exhibit similar risk factors and 
epidemiological patterns. Both conditions are more 
prevalent in females and in patients with older age.1 
Both diseases share common underlying mechanisms 
including hormonal imbalances and inflammation. 
Osteoporosis is reported as a risk factor for dry eye 
development.8 It is also frequently associated with 
Sjögren Syndrome, an important cause of severe 
dry eye with impaired tear production.10 These data 
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suggest the existence of a connection between the two 
diseases. Despite the possibility of a connection, there 
is a limited number of studies exploring the relationship 
between osteoporosis and dry eye. Most of these studies 
are population-based studies using medical records 
or studies using questionnaires without using tear 
function tests. Visual disturbances are correlated with an 
increased susceptibility to falls.11 If there is a connection, 
by treating dry eye, it can be possible to prevent dry eye-
related vision problems in osteoporotic patients which 
may reduce the likelihood of falls.

In this study, our aim is to assess the tear production 
and dry eye symptoms in patients with osteoporosis 
and compare their results a control group without 
osteoporosis. 

METHODS
The study was carried out with the permission of 
Niğde Ömer Halisdemir University Non-interventional 
Clinical Research Ethics Committee (Date: 14.08.2023, 
Decision No: 2023/68).All procedures were carried out 
in accordance with the ethical rules and the principles of 
the Declaration of Helsinki. 
This study was conducted in Niğde Ömer Halisdemir 
University Bor Physical Therapy and Rehabilitation 
Training and Research Hospital. Information regarding 
the procedures was provided to both the patients and the 
control group, and their informed consent was obtained 
through both written and verbal means.

The cross-sectional study involved 32 individuals 
diagnosed with osteoporosis and included a control 
group comprising 30 participants. The assessment 
of osteoporosis patients took place at the outpatient 
clinics of the department of physical medicine and 
rehabilitation. Osteoporosis patients aged 45 years and 
older were included in the study, and the diagnosis of 
osteoporosis was established through bone mineral 
density (BMD) measurements conducted using dual-
energy X-ray absorptiometry (DXA). A BMD T-score of 
-2.5 or lower measured from hip or spine is accepted as 
osteoporosis. The control group encompassed 30 patients 
without osteoporosis who visited the outpatient clinics for 
musculoskeletal pain. Comprehensive systemic and ocular 
histories were collected, which included information 
about systemic illnesses, previous ocular surgeries, and 
ocular diseases. Individuals with pre-existing conditions 
such as Sjögren's syndrome, rheumatoid arthritis, corneal 
pathologies, or a history of corneal surgery were excluded 
from both study groups. Both patients and controls 
underwent the Schirmer test (ST) without anesthesia, 
along with the completion of the Ocular Surface Disease 
Index (OSDI) questionnaire. During the Schirmer test, a 
standard ST filter strip (Bio Schirmer®, Bio-Tech Vision 

Care, Ahmedabad, Gujarat, India) was gently placed into 
the lateral inferior fornix, positioned at the intersection 
of the middle and lateral thirds of the lower eyelid. 
Patients were instructed to maintain their eyes open 
and blink naturally. Following a five-minute interval, the 
filter strip was carefully removed, and the wetting of the 
measurement strip was documented. The results of both 
eyes of the patients were included in the study.  The OSDI 
questionnaire is a is a 12-item questionnaire commonly 
employed in dry eye studies, providing an assessment 
of symptom frequency, identification of environmental 
triggers, and an evaluation of vision-related quality of 
life.12,13 The Turkish adaptation of the OSDI questionnaire 
has demonstrated its validity and reliability as an effective 
tool for assessing ocular symptoms in dry eye. It is 
recommended as a practical tool in the diagnosis of dry 
eye for routine clinical practice and for clinical research.14 

Statistical Analysis Statistical analysis was conducted 
using SPSS version 20.0 (IBM Corporation, Armonk, 
NY). Quantitative data were presented in the format of 
means±standard deviations, while qualitative data were 
expressed as percentages (%). The independent-samples 
t-test was employed to compare groups regarding age, 
ST values and OSDI scores. In these analyses, statistical 
significance was defined as p-values less than 0.05.

RESULTS 
A total of 32 participants were enrolled in this study 
group consisting of 32 females (100%).  A control group 
including 30 female participants constituted the control 
group.  The mean age of the study group was 61.4±4.9 years, 
and the mean age of the control group was 57.7±6.4 years. 
There was no significant difference between the groups 
in terms of age (p:0.224). The Schirmer test results were 
12.3±7.4 mm for the osteoporosis group and 23.1±13.7 
mm for the control group. The Schirmer test results were 
significantly lower in the osteoporosis group (p:0.009). 
The mean OSDI scores for the osteoporosis group was 
30.4±23.1 while it was 20.6±14.6 for the control group. 
The difference was not statistically significant (p:0.329). 

DISCUSSION
In this cross-sectional study we found that osteoporosis 
patients have lower Schirmer test results compared 
to control group without osteoporosis. This result 
indicates that patients with osteoporosis have lower tear 
production and supports the previous studies indicating 
osteoporosis as a risk factor for dry eye. Although the 
OSDI scores are lower in the osteoporosis group the 
difference between the groups was not significant. While 
the mean value of Schirmer test remained above the 
commonly utilized cutoff value of 10 mm, it's noteworthy 
that these patients do not manifest ocular symptoms, and 
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their measurements are lower than those observed in 
the control group. Collectively, within our study group, 
osteoporosis patients exhibit reduced tear production 
and demonstrate lower symptom severity, potentially 
suggesting the presence of a mild form of dry eye. 

Several studies have hinted at the potential connection 
between osteoporosis and dry eye.8 However, most 
of these studies have relied on medical records or 
questionnaires, without utilization of tear function tests to 
investigate this relationship. In the existing literature, we 
did not come across studies that specifically investigated 
dry eye in osteoporosis patients using dry eye tests and 
subsequently compared them with a control group without 
osteoporosis. In a retrospective cohort study in Taiwan 
utilizing data from the Health Insurance Database, Jeng 
et al.1 suggested that osteoporosis represents a risk factor 
for the subsequent onset of dry eye syndrome. While the 
findings of this study are consistent with our findings, a 
direct comparison cannot be made due to the absence 
of dry eye test results in that study. Another study has 
also identified osteoporosis as a common comorbidity 
in patients with Sjögren's syndrome, a condition known 
to be a significant cause of severe dry eye.10 Collectively, 
these findings suggest a relationship between dry eye and 
osteoporosis.

The effect of sex hormones was suggested as a factor in the 
development of both osteoporosis and dry eye. Symptoms 
of the dry eye are frequent among postmenopausal 
women, and there are sex hormone receptors on the 
ocular surface.15 These findings  have supported the 
hypothesis that sex hormones could have influence on 
tear production.16,17 Although we did not investigate the 
levels of sex hormones in the current study, we expected 
similar sex hormone profiles in both groups since there 
were only age matched female patients in the study and 
control groups in this study. Our results suggest factors 
other than sex hormones are affecting tear production in 
patients with osteoporosis.

Vitamin D may be another important factor in the 
pathogenesis of both diseases. Calcium and vitamin D 
are crucial for the preservation of bone health, and there 
appears to be a positive correlation between vitamin 
D deficiency and the occurrence of osteoporosis.18 It is 
reported that  deficiency in vitamin D could be a risk 
factor for the development of dry eye syndrome and 
deficiency in vitamin D could impair tear production.19 
Tear production measured by Schirmer test was also 
found to be decreased in patients with low serum 25(OH)
D levels which is the active metabolite of Vitamin D.20 
Our results showing lower tear production in patients 
with osteoporosis support these findings. Vitamin D 
may play a significant role in the coexistence of these two 
diseases.

In individuals with osteoporosis, falls can result in 
subsequent disabilities and mortality, and visual 
impairment plays a significant role in these incidents.1,11 
Our study underscores the elevated risk of developing 
dry eye syndrome among osteoporosis patients. 
It's crucial to note that dry eye can lead to visual 
disturbances, potentially increasing the likelihood of 
falls. Raising awareness of this relationship is important 
to decrease the risk of falls among individuals with 
osteoporosis.

Limitations
There are some limitations of the current study. The study 
did not investigate the levels of sex hormones or vitamin 
D, which are potential factors in the development of both 
osteoporosis and dry eye. Including such measurements 
could provide deeper insights into the mechanisms 
involved. The study primarily focused on female 
patients, and the results may not be directly applicable 
to males with osteoporosis. We used the Schirmer test 
and the OSDI questionnaire to assess dry eye syndrome. 
While these tests provide valuable insights, we recognize 
that a more comprehensive evaluation of tear function 
could enhance our understanding of the relationship 
between osteoporosis and dry eye. 

CONCLUSION
Our study reveals a potential connection between 
osteoporosis and dry eye, with female patients with 
osteoporosis showing lower tear production compared 
to a control group. Although symptom severity was 
not significantly different, this suggests a mild or 
asymptomatic form of dry eye in osteoporosis patients. 
The shared risk factors, including age and gender, hint at 
common underlying mechanisms. Vitamin D deficiency 
may also play an important role. Further investigation 
is necessary to provide a more comprehensive 
understanding of the relationship between these two 
conditions. 
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