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Abstract

Summary—In a cross-sectional study assessing the experiences of individuals with osteogenesis 

imperfecta accessing care during the COVID-19 pandemic, participants reported high rates of 

delays in accessing medical care and high utilization of telehealth. Considering the needs of 

individuals with complex medical conditions is important when improving access to care.

Purpose—Individuals with osteogenesis imperfecta (OI) often have complex care needs 

requiring that they see a variety of specialists. The onset of the COVID-19 pandemic in March 

2020 led to delays in medical care for many health conditions. The goal of this study was to 

describe the experiences of individuals with OI accessing medical care during this time.

Methods—Responses to an electronic survey distributed via the OI Foundation mailing list were 

collected from August 2020 until February 2021. Participants were instructed to compare their 

experiences in the months since the start of the pandemic with their experiences prior to this date. 

Data were analyzed using descriptive statistics and were compared across demographic groups 

using logistic regression and chi-squared tests.

Results—Surveys were completed by 110 participants. Most participants (72%) reported 

experiencing delays in accessing at least one care provider. The majority of participants reported 
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less or similar amounts of bone pain (74.3%) and less or the same rate of fracture (88.6%) as 

before the start of the pandemic.

Conclusion—While most study participants experienced delays in care, they did not report an 

increase in symptoms associated with OI. They also frequently utilized telehealth as a tool to see 

their providers. Future research should focus on the impact of changes in telehealth legislation on 

patients’ ability to access care. As methods for care delivery evolve, the needs of people with OI 

and other rare diseases should be considered and prioritized.
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Introduction

Osteogenesis imperfecta (OI) is a rare genetic condition characterized by increased bone 

fragility, low bone mass, and risk for fracture and skeletal deformities [1]. The majority of 

OI cases are caused by autosomal dominant mutations in genes involved in the biosynthesis 

and regulation of type I collagen, which can result in a variety of clinical manifestations 

beyond those related to the skeleton, including blue sclerae, dentinogenesis imperfecta, 

hearing loss (otosclerosis), and joint hypermobility [1, 2]. OI is commonly classified into 

four subtypes by the Sillence system, which initially classified cases based on severity 

ranging from mild (Types I and IV) to severe (Types II and III) as well as suspected mode of 

inheritance [3]. Types V-XIX have since been reported, highlighting distinct phenotypes and 

genetic mutations [4].

Multidisciplinary care is essential for treating individuals with OI and often involves 

diverse specialties including orthopedics, endocrinology, dental, physiatry, physical and 

occupational therapy, nutrition, genetics, audiology, and others [1, 2] with key goals 

of maximizing mobility, minimizing the risk of fracture, and improving quality of life. 

Bisphosphonates are still the most commonly prescribed medications for skeletal fragility 

due to OI [2]. Surgical intervention, including osteotomies and rod placement, may also be 

utilized, especially in more severe subtypes [5].

The onset of the COVID-19 pandemic in March 2020 had a major impact on healthcare 

systems, both in the USA and abroad, with many patients facing delays in routine and 

specialized healthcare services [6–8]. For example, delays have been described in the 

surgical treatment of early-stage breast and prostate cancers [9], diagnosis of head and 

neck cancers [10], and administration of childhood vaccinations [11]. People with rare 

diseases, who likely had barriers to receiving medical care and support even prior to the 

COVID-19 pandemic [12], might be expected to be more likely to experience delays in care 

during the pandemic and uncertainty regarding the impact of COVID-19 on their conditions 

[13]. Research on the experiences of these populations is limited. While there has been 

research about the experiences of individuals with OI living in the UK during the COVID-19 

pandemic [14], no published research exists describing the experiences of their counterparts 

living in the USA. The goal of this study is to assess the experiences of people with 
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OI living in the USA during the COVID-19 pandemic with regard to delays in access to 

healthcare services as well as their impact on OI-related symptoms.

Methods

Study design

This cross-sectional study was conducted to investigate the access to healthcare and medical 

services by people with OI. This study was reviewed by the Emory University Institutional 

Review Board. All participants consented to participate in the study and verified that they 

were over 18 years of age before completing the survey. Participants were also eligible if 

they were at least 18 years old and completing the survey on behalf of a person with OI. As 

no identifying information was collected, responses from participants who reported the same 

age were reviewed to determine if they had the same self-reported OI subtype, gender, and 

relationship to the person with OI (i.e., self or on behalf of another person). Based on these 

criteria, we feel that there were no duplicate surveys.

Participants

The survey was distributed to potential participants through the OI Foundation mailing list. 

The OI Foundation is a patient advocacy organization dedicated to improving the quality 

of life of individuals affected by OI. The survey was first distributed to individuals on the 

OI Foundation mailing lists on August 31, 2020. The survey was also sent to healthcare 

providers who were members of the Pediatric Endocrine Society Bone and Mineral Special 

Interest Group to be shared with their patients with OI. Survey responses were collected 

from August 31, 2020, through February 14, 2021. Survey responses were included in the 

analysis if they answered questions regarding how the COVID-19 pandemic affected the 

individual with OI. Survey responses that only included consent or demographics about the 

individual with OI were excluded from the analysis.

Data collected

Participants completed a Research Electronic Data Capture (REDCap, Vanderbilt University, 

Nashville, TN) survey answering questions regarding demographics, use of and access to 

healthcare services and medications, bone pain and fractures. The day that the World Health 

Organization classified COVID-19 as a global pandemic, March 11, 2020, was selected 

as the reference date. Participants were asked to compare their experiences during the 

beginning of the COVID-19 pandemic (March 11, 2020–July 10, 2020) to the months 

preceding the COVID-19 pandemic (December 11, 2019–March 10, 2020).

Participants self-reported their OI subtype. For analysis, participants were classified as 

having severe OI if they self-identified as having types 2, 3, 6–8 or “severe” OI. Participants 

were classified as having mild OI if they self-identified as having types 1, 4 5, or 

“mild.” Participants were classified as unknown if they reported that their OI subtype was 

“unknown.”

Malina et al. Page 3

Arch Osteoporos. Author manuscript; available in PMC 2024 March 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Analysis

Descriptive statistics were complied. Outcomes were compared by demographic groups 

using logistic regression and chi-squared tests. Due to the descriptive and observational 

nature of this study, complete data was analyzed. Analysis was done using Stata release 

17 (StataCorp, College Station, TX). A sensitivity analysis was performed including 

only participants living in the USA. Results were similar when including and excluding 

participants living outside the USA, so results are reported including all participants.

Results

Baseline demographics: geography, age, sex, OI subtype

A total of 110 participant responses were analyzed; 9 surveys were partially complete. An 

additional 21 surveys were initialized but not completed. Due to the methods of survey 

distribution, the response rate is unknown. The demographics of survey participants are 

summarized in Table 1. Notably, 62% of survey respondents were female, and the median 

age was 32.5 years (interquartile range 8.2–58.4 years); 45 individuals (40.9%) were less 

than 18 years of age. Most individuals (68, 61.8%) reported having mild OI, 37 (33.6%) 

reported having severe OI, and 5 individuals reported their OI subtype was unknown. 

Participants represented a diverse sampling from regions of the USA. The region with the 

greatest representation was the southeast USA (27.5%).

Access to care

Most survey respondents (79 individuals, 71.8%) reported delays in accessing healthcare 

services including aquatic therapy, physical therapy, occupational therapy, audiology, and 

physiatry (Fig. 1). Nearly half (44%) of participants reported receiving some care via 

telehealth, most commonly for appointments with their primary care providers. While many 

individuals did report delays in accessing their physician teams, many were able to access 

their primary care and specialist providers in their usual manner as before the pandemic 

(42.9% for primary care, 52.5% for orthopedics, and 44.2% for endocrinology). Access to 

aquatic therapy (24 individuals delayed, 82.8% of individuals receiving aquatic therapy) and 

dentistry (53 individuals delayed, 71.6% of individuals needing dental services) were most 

impacted. Among individuals who reported delays in accessing care, 63.6% indicated that 

they had used telehealth services. Several participants commented on increased or new needs 

for mental health services for anxiety.

Additionally, 11 individuals (55% of those scheduled for surgery) had delays in scheduled 

elective surgeries including 6 orthopedic procedures and 1 dental procedure. Children under 

16 years of age (35.5% of participants) were 3 times more likely to experience delays in 

some aspect of care than participants older than 16 (p = 0.031).

Bisphosphonates

Of the 45 individuals who reported using bisphosphonate therapy, 40 (88.9%) were using 

intravenous, 8 (17.8%) were using oral, and 3 individuals reported using both oral and 

intravenous formulations. The median dosing interval for bisphosphonate infusions was 6 

months. As expected, children under 16 were > 6 times as likely to be on bisphosphonates (p 
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< 0.001). Of the 16 individuals who reported bisphosphonate infusion delays, 15 individuals 

reported that their delay was, indeed, due to the COVID-19 pandemic, either because the 

infusion site was unavailable or because of concerns about the pandemic (Table 2). The 

majority of patients (11) who reported delays in bisphosphonate treatment were under 16.

Symptoms

When comparing the early COVID-19 pandemic to the months before the COVID-19 

pandemic, most participants reported that they had similar bone pain and similar rate of 

fractures. Participants over age 16 were three times more likely than younger participants 

to report increased bone pain (p = 0.040); this was not associated with receiving 

bisphosphonate infusions. Most participants indicated that they were as likely to seek care 

for their fractures in an emergency healthcare setting or physician’s office or to treat at 

home during the COVID-19 pandemic as before. Notably, 43.1% and 38.1% of participants 

reported they were less likely to seek care in an emergency healthcare setting or physician’s 

office, respectively, and 30.8% of participants answered that they were more likely to treat a 

fracture at home during the COVID-19 pandemic (Table 3).

Discussion

This study found that many individuals with OI experienced delays in receiving care 

including bisphosphonate treatment as a direct result of the COVID-19 pandemic after initial 

lockdowns in March 2020. However, the majority did not experience increased symptoms 

associated with OI, including fracture and bone pain.

These results are consistent with other studies about access to care during the COVID-19 

pandemic among individuals with rare bone diseases as well as a myriad of other conditions. 

In a study conducted by Smyth et al. in the UK around the same time period, 63% of 

participants reported having delays in access to various aspects of medical care [14]. This 

difference between the results in our study and the UK study might have been due to 

differences in regulations regarding medical care in the two nations or because of differences 

in specific specialties queried (e.g., dentistry). A longitudinal retrospective study in France 

by Soussand and colleagues similarly reported a 45% decrease in care activities to treat rare 

diseases during the early months of the pandemic [8]. They reported that telehealth usage 

dramatically increased but only compensated for 1/3 of the decrease in care activities for 

those with rare diseases [8].

While telehealth certainly facilitated access to care for some study participants, the 36.4% 

of participants who experienced delays but did not access telehealth services indicates 

that telehealth alone was insufficient to fill gaps in access to care at the beginning of the 

pandemic. This may have been due to delays in the establishment of telehealth services by 

providers or issues regarding insurance coverage of telehealth visits. Furthermore, the nearly 

72% of individuals in our study who reported experiencing delays in care is significantly 

higher than the national estimates of all patients experiencing delays, which range from 20 

to 48% [16, 17]. This may, in part, be due to the many medical services commonly utilized 

by individuals with OI. According to the OI Foundation, the medical team for individuals 

with OI might include “a primary care doctor, orthopedists, endocrinologists, geneticists, 
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rehabilitation specialists, neurologists, and pulmonologists,” in addition to physical and 

occupational therapists [17].

This survey did not explicitly ask about participant experiences seeking mental healthcare 

during the pandemic, but several participants reported feeling an increase in their anxiety 

and depression in free text responses, with one participant even reporting receiving a new 

diagnosis of depression. Studies suggest that people with OI may have increased baseline 

depression and anxiety, in part due to fear of falling and fracture beginning at a young age 

[19]. These findings support that the provision of mental healthcare for individuals with OI 

should be an ongoing priority, in addition to ongoing research efforts [20].

While this study benefited from a large number of participants, especially for a study 

of a rare disease, it also had several key limitations. As a cross-sectional study with no 

identifiable participant information, it was impossible to assess change in access to care 

over time or temporal change in any other variables. In particular, given that the survey was 

initially distributed in August of 2020, only 4 months following the onset of the pandemic, 

it is possible that some individuals had not yet experienced delays in direct care or utilized 

telehealth services at this time point, even if they went on to do so further into the pandemic. 

Furthermore, since the median interval between bisphosphonate infusions was 6 months, 

some participants may not have experienced delays or symptoms because they had not yet 

been due for their next infusion. In other longitudinal studies, for example, the percentage 

of participants who reported experiencing delays in care increased from 63 to 72% over 

the course of the first year of the pandemic, and telehealth utilization increased from 52 to 

74% [14]. Finally, the survey did not ask about socioeconomic status, which may create an 

additional barrier to accessing care, particularly via telehealth.

These results indicate that, overall, individuals with OI were able to receive the majority 

of their medical care during the early pandemic period. Patients and providers adapted 

to the ever-changing circumstances, often offering telehealth services when in-person 

appointments were limited or deemed unsafe. Further research should continue to focus 

on the impact of delays in care, as health outcomes, especially adverse outcomes, are 

unlikely to manifest immediately following delays in care. There is also an ongoing need 

for increased access to care, especially within treatment modalities that may not effectively 

translate to telehealth (e.g., aquatic therapy, dental, and surgery). Furthermore, laws enacted 

at the beginning of the pandemic to enable increased access to telehealth are now 

undergoing modification/elimination, and both providers and policymakers should remain 

mindful of the effects of decreasing access to telehealth, particularly for individuals with 

rare diseases for whom components of healthcare may be more susceptible to limitations in 

accessibility. As methods for care diversify and evolve, it is essential that the needs of those 

with OI and other complex chronic conditions are recognized and prioritized.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Access to services. Participants responded if their access to various specialists was delayed, 

via telehealth or like normal. Abbreviations: PT (physical therapy), PCP (primary care 

provider), OT (occupational therapy)
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