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There is a need for preventive health-care services 
for all populations to avoid premature mor-
bidity and mortality. Multiple sclerosis (MS) 

presents unique challenges to severely disabled women 
seeking necessary preventive care. Although the life span 
of women with MS is similar to that of age-matched 
healthy populations, MS may result in impaired mobil-
ity, cognitive difficulties, and mood disorders, all of 
which have the potential to negatively affect health-care 
access and outcomes. Previous studies have documented 
factors that adversely affect all physically disabled 
patients’ access to care, including inadequate insurance 

coverage, lack of accessible offices, transportation chal-
lenges, and care providers who are not well informed 
about the unique needs of this population, especially 
when it comes to reproductive health.1,2 In addition, 
the immediate and life-threatening health-care needs of 
patients with severe physical disabilities often take up the 
bulk of the time and energy of health-care providers to 
the detriment of less acutely relevant preventive health-
care services.1,3-6

These barriers to adequate care threaten the health 
of physically disabled individuals. Several studies7,8 have 
found significantly diminished use of Papanicolaou 
tests and mammography in women who have mobility 
impairments, even when controlling for demographic 
factors such as insurance coverage and consistent sources 
of care.8 However, access to general preventive services, 
such as blood pressure and cholesterol testing, did not 
depend on mobility status.7 This finding suggests that 
decreased preventive-care access among disabled women 
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Results: Forty-eight percent of patients had annual mammograms versus 72% of healthy women and 
the CDC target of 81%; 41.8% had Papanicolaou smears within 3 years compared with 82% of healthy 
women and the target of 93%; and 61.2% aged 50 years and older ever had a colonoscopy compared with 
the target of 70%. Younger age predicted lower rates of colonoscopy (P < .002) and mammography (P < 
.004), and shorter disease duration predicted lower rates of mammography (P < .004). Obesity was associ-
ated with a lower likelihood of colonoscopy (P = .007) and bone density screening (P = .02).

Conclusions: Women with severe MS disability are vulnerable to significantly decreased access to preven-
tive care. The influence of patient and physician factors and the possible consequent delays in cancer diag-
nosis should be further clarified. Int J MS Care. 2015;17:200–205.
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val (CI) for the proportion was calculated, and this was 
compared with the health organization guidelines and 
healthy population data. Logistic regression was used 
to assess the effect of age, disease duration, EDSS score, 
depression, and obesity on the probability of meeting 
the recommended guideline.

Results
A total of 67 records were analyzed between Novem-

ber 1, 2011, and May 31, 2012; the demographic 
characteristics of the sample are provided in Table 1. 
The proportion of women with a mammogram during 
the previous year was 48% (95% CI, 35.4%-60.3%), 

may not be solely due to lack of physician focus on such 
services but rather may involve factors of accessibility 
and physical limitations, such as placing legs in stirrups 
for cervical smear tests or the need to stand in a radiol-
ogy suite for mammograms.2,7 Another study of breast 
and cervical cancer screening9 in disabled patients also 
strongly suggests that accessibility issues play a key role 
in decreased cervical cancer screening in women with 
disabilities.

Few studies have reported on access to preventive care 
in patients with MS with a focus on the most severely 
disabled women. Thus, we aimed to explore preventive-
care access in women with an Expanded Disability 
Status Scale (EDSS) score of 7 or greater in one health-
care system to determine how preventive-care screening 
access compared with that of the healthy population and 
current medical recommendations.

Methods
The study protocol was approved by the Brigham and 

Women’s Hospital Institutional Review Board. Patient 
records from the Partners MS Center Oracle database 
were reviewed to identify women with EDSS scores of 
7 or greater who had all their care delivered within Part-
ners Health System. Sixty-seven patients who met these 
criteria were analyzed in the study. Extracted data from 
the electronic medical records included age, body-mass 
index (BMI), disease duration, EDSS score, clinical dis-
ease subtype, treatment for MS, history of hypertension, 
dates of annual primary-care physician (PCP) visits, and 
dates of screening mammography, Papanicolaou smear, 
colonoscopy, and bone density scans (Table 1). In the 
present patients, depression was ascertained by noting 
antidepressant drug use at the time of the most recent 
documented visit to either a PCP or a neurologist or 
noting antidepressant drug use at any time in conjunc-
tion with depression listed as a problem in the electronic 
medical record. Obesity was ascertained by a docu-
mented BMI of 30 or higher or specific mention of the 
patient’s obesity by a PCP or neurologist in the medical 
record or obesity listed as a problem in the electronic 
medical record.

The health organization–recommended guidelines for 
breast cancer, cervical cancer, colorectal cancer, osteo-
porosis, and general wellness are provided in Table 2. 
For each of these conditions, the proportion of patients 
who met the recommended guideline was calculated. 
In addition, the exact binomial 95% confidence inter-

Table 1. Demographic characteristics of the  
67 study patients
Characteristic Values

Age, mean (SD), y 56.8 (10.9)
Postmenopause, No. (%) 50 (74.6)
Disease duration, mean (SD), y 20.0 (9.7)
EDSS score, median (range) 8 (7–9.5)
Disease category (SPMS, PPMS, RRMS, DD/

NMO/CIS), No.
54, 8, 2, 3

MS disease-modifying treatment, No. (%) 25 (37.3)
Obesity, No. (%)a 19 (29.7)
Type of insurance (government, private, 

none), No.
51, 15, 1

Antidepressant medication use, No. (%) 33 (49.3)
Antipsychotic medication use, No. (%) 6 (9.0)
Symptomatic medication use, No. (%) 47 (70.1)

Abbreviations: CIS, clinically isolated syndrome; DD, demyelinating 
disease; EDSS, Expanded Disability Status Scale; MS, multiple sclero-
sis; NMO, neuromyelitis optica; PPMS, primary progressive multiple 
sclerosis; RRMS, relapsing-remitting multiple sclerosis; SPMS, sec-
ondary progressive multiple sclerosis.
aObesity status was not available in three patients.

Table 2. Screening recommendations for 
breast cancer, cervical cancer, colorectal 
cancer, osteoporosis, and routine health visits 
with primary-care providers 

Condition Criteria

Breast cancer Mammography beginning at age 35–39 y to 
establish a baseline, every 1–2 y for women 
aged 40–49 y, and yearly for women aged 
≥50 y

Cervical cancer For sexually active women, screening every 
3 y after age 18 y

Colorectal cancer10 Colonoscopy every 10 y for men and 
women aged ≥50 y

Osteoporosis10 Routine screening in women aged ≥65 y

Well-visit 
examination

Every 1–3 y between ages 18–49 y and 
yearly for individuals aged ≥50 y

Note: Data were derived from References 11 to 14.
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younger age was no longer significantly associated with 
a decreased likelihood of getting a colonoscopy, but the 
direction of the associations remained (odds ratio [OR] 
= 1.45; 95% CI, 0.61-3.42; P = .40).

Shorter disease duration was associated with a lower 
likelihood of colonoscopies (P = .004) and mammo-
grams within 2 or 5 years (P < .004 for each compari-
son). Obesity was associated with a lower likelihood of 
colonoscopies (P = .007) and bone density screening (P 
= .02) and a greater likelihood of hypertension screening 
(P = .003). Restricting the analysis to patients 50 years 
and older did not affect these associations, and the effect 
remained significant (disease duration: estimated OR 
= 2.60; 95% CI, 2.26-5.33; P = .01; obesity: estimated 
OR = 0.21; 95% CI, 0.05-0.85; P = .03).

In a multivariate analysis (Table 4), obesity was also 
associated with a lower likelihood of colonoscopies (P = 
.02) and bone density screens (P = .04) and was linked 
to a higher likelihood of receiving hypertension screen-
ing (P = .002). In addition, increasing age was associated 
with a decreased chance of having a Papanicolaou smear, 
and increased disease duration was associated with an 
increased chance of having a colonoscopy. Finally, there 
was no significant association between annual PCP visits 
and the other screening tests.

and the proportion in women 50 years and older was 
55.1% (95% CI, 40.2%-69.3%). This proportion 
is significantly lower than the proportion in healthy 
women (72%) and the Centers for Disease Control 
and Prevention (CDC) target rate (81%).15 The pro-
portion of women with a Papanicolaou smear within 
3 years was 41.8% (95% CI, 29.8%-54.5%). This is 
also significantly lower than the proportion in healthy 
women (82%) and the CDC target rate (93%).15 Of 
patients 50 years and older, 61.2% (95% CI, 46.2%-
74.8%) had a colonoscopy, and this is not significantly 
different from the target of 70%.15 The proportion of 
women who ever had a screening bone density test was 
68.6% (95% CI, 56.2%-79.4%), and 61.2% (95% CI, 
48.5%-72.9%) had annual PCP visits. The proportions 
of women who had other screening tests are provided in 
Table 3.

In addition, the demographic predictors of meet-
ing the recommended criteria were investigated, and 
the results of univariate analyses are shown in Table 3. 
Younger age was associated with a lower likelihood that 
a patient had received colonoscopies (P = .002), a higher 
likelihood of Papanicolaou smears within the previous 
3 years (P = .04), and a lower likelihood of mammog-
raphy for all year cutoffs (P < .05 for each comparison). 
Restricting the analysis to individuals 50 years and older, 

Table 3. Proportion of patients who had each screening procedure and univariate association 
between each screening procedure and potential predictors

Screening 
procedure

Proportion 
(95% CI)

Odds ratio (95% CI)

Age Disease duration EDSS score Obesity (Y/N) Medication use

Mammogram 
within 1 y

0.48 (0.35-0.60) 1.65 (1.02-2.67)a 1.41 (0.84-2.38) 0.54 (0.26-1.11) 0.61 (0.20-1.83) 1.53 (0.58-4.01)

Mammogram 
within 2 y

0.63 (0.50-0.74) 1.83 (1.11-3.02)a 2.64 (1.37-5.08)a 0.65 (0.31-1.35) 0.45 (0.15-1.34) 1.19 (0.44-3.21)

Mammogram 
within 5 y

0.72 (0.59-0.82) 2.31 (1.31-4.08)a 3.36 (1.53-7.38)a 0.56 (0.25-1.25) 0.44 (0.14-1.39) 1.21 (0.42-3.50)

Papanicolaou 
smear within 1 y

0.25 (0.16-0.37) 0.71 (0.43-1.18) 0.72 (0.40-1.32) 0.73 (0.32-1.64) 0.73 (0.20-2.65) 2.15 (0.69-6.72)

Papanicolaou 
smear within 3 y

0.41 (0.30-0.54) 0.60 (0.37-0.97)a 0.86 (0.51-1.44) 0.74 (0.36-1.51) 0.73 (0.24-2.20) 1.55 (0.58-4.14)

Papanicolaou 
smear within 5 y

0.61 (0.49-0.73) 0.75 (0.47-1.20) 1.13 (0.67-1.90) 0.80 (0.39-1.64) 0.45 (0.15-1.34) 1.74 (0.65-4.71)

Colonoscopy 0.49 (0.37-0.62) 2.42 (1.39-4.23)a 3.46 (1.74-6.88)a 1.17 (0.58-2.35) 0.18 (0.05-0.62)a 1.06 (0.41-2.77)
Hypertension 
screen

0.46 (0.34-0.59) 1.60 (0.99-2.59) 1.17 (0.71-1.96) 0.80 (0.40-1.61) 6.20 (1.87-20.6)a 1.07 (0.41-2.79)

Bone density test 0.69 (0.56-0.79) 1.09 (0.68-1.76) 1.65 (0.91-3.00) 0.98 (0.46-2.07) 0.26 (0.08-0.81)a 0.69 (0.24-1.95)
Annual visit 0.61 (0.49-0.73) 1.07 (0.68-1.69) 0.88 (0.52-1.47) 1.27 (0.62-2.61) 0.41 (0.14-1.22) 1.35 (0.50-3.62)

Abbreviations: CI, confidence interval; EDSS, Expanded Disability Status Scale.
Note: For age and disease duration, the reported odds ratios refer to a 10-year increase in each measure.
aSignificant at P < .05.
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recommendation for colonoscopy in younger individuals 
in the absence of specific risk factors.

We found no correlation between the frequency of 
PCP visits and screening tests, possibly suggesting that 
the breakdown in access to care occurs at a point of 
referral for screening tests by a provider. Alternatively, 
these results may indicate decreased patient compliance 
with referrals. Women with disabling MS are generally 
followed with certain frequency by a neurologist and a 
PCP. Other specialists, such as urologists, mental health 
workers, and physical and occupational therapists, may 
also be involved in the care of these patients. Enhancing 
collaboration among all health-care providers is impor-
tant to ensure adherence to recommended screening 
practices. Furthermore, neurologists often serve as the 
primary contact for more disabled patients with MS and 
should also have basic awareness of the age-appropriate 
health maintenance and screening recommendations.

In contrast to some other studies,20,21 in the pres-
ent sample, psychotropic medication use showed no 
association with the preventive care, indicating that the 
presence or absence of clinically significant psychiatric 
symptoms requiring treatment may not be an important 
variable affecting access to care in this patient population.

Obesity was a factor associated with a lower likeli-
hood of colonoscopies and bone density tests and 
increased hypertension screens. In older healthy adults, 
BMI is known to have a significant inverse relationship 
with ambulatory measurements in terms of the distance 
walked, steps taken, and walking velocity.22 Colonos-
copies and bone density scans require certain physical 
activity either in preparation for the testing (bowel-
clearing regimen before colonoscopies) or during the 
procedure (positioning for bone density screening) and 
may have been disproportionately affected. Hyperten-

Discussion
Patients with MS have only a slightly shortened life 

expectancy relative to the general population.16 All-cause 
mortality for patients with MS includes complications of 
cardiovascular disease, malignancies, suicides, and causes 
directly attributable to MS, such as severe infections.17 

Some studies suggest that women with MS, especially 
with the primary progressive type, may have a relative 
survival disadvantage compared with men with primary 
progressive MS.16

Women with advanced MS in this study were shown 
to have markedly decreased access to preventive health-
care services, falling below CDC targets and below 
documented screening rates for age-matched healthy 
adults. Therefore, this group should be considered a 
vulnerable population for routine preventive health care. 
This is consistent with other literature identifying many 
barriers to preventive care among disabled women, 
most of which are based on challenges associated with 
accessibility.10,18 For example, a recent study looking at 
barriers and facilitators related to breast cancer screen-
ing in patients with MS reported that more than 80% 
of women who have not received annual mammograms 
had mobility impairment.19 These patients were also 
more likely to report additional barriers to screening, 
such as transportation issues, inaccessibility within the 
facility, difficulty with positioning in the mammogram 
machine, and barriers related to health-care providers, 
such as negative attitudes and a lack of referrals.

Restricting the analysis to patients 50 years and 
older, colonoscopy frequency was no longer affected by 
age. This might suggest that the observed association 
between younger age and lower colonoscopy frequency 
in a non–age-restricted cohort merely reflects the lack of 

Table 4. Multivariate analysis for the odds ratio association with specific screening results

Predictor

Odds ratio (95% CI)

Mammogram 
within 2 y

Papanicolaou smear 
within 3 y Colonoscopy Hypertension Bone density test

Age 1.57 (0.83-2.97) 0.55 (0.31-0.99)a 1.93 (0.95-3.92) 1.74 (0.95-3.18) 0.87 (0.48-1.56)
Disease duration 2.04 (0.91-4.59) 1.26 (0.63-2.52) 2.40 (1.08-5.29)a 1.09 (0.52-2.29) 1.70 (0.81-3.55)
EDSS score 0.64 (0.27-1.53) 0.74 (0.34-1.65) 1.37 (0.55-3.39) 0.82 (0.35-1.92) 0.86 (0.37-2.01)
Obesity (Y/N) 0.54 (0.14-2.07) 0.58 (0.17-1.99) 0.16 (0.03-0.78)a 9.56 (2.27-40.3)a 0.27 (0.08-0.94)a

Antidepressant/
antipsychotic 
medication

2.24 (0.67-7.48) 1.90 (0.64-5.68) 1.85 (0.67-7.48) 0.94 (0.29-3.01) 0.94 (0.28-3.11)

Abbreviations: CI, confidence interval; EDSS, Expanded Disability Status Scale.
Note: For age and disease duration, the reported odds ratios refer to a 10-year increase in each measure.
aSignificant at P < .05.
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with MS and severely limited mobility with a randomly 
selected group of individuals without identified chronic 
disability. All of these factors have been shown to affect 
health-care access, and the lack of these data is a limita-
tion of this study.9

It is not known whether the decreased rates of pre-
ventive screening in severely disabled women with MS 
do, in fact, lead to poorer health outcomes, measurable 
in delayed cancer diagnoses that subsequently increase 
morbidity and mortality. A large recent Canadian study 
examined cancer risk and tumor size at diagnosis in a 
cohort of patients with MS compared with the general 
population.16 Overall cancer risk was lower in patients 
with MS than in the age-, sex-, and calendar year–
matched general population, consistent with previously 
published studies, but the tumor size at cancer diagnosis 
was larger than expected in the cohort (P = .04), suggest-
ing diagnostic neglect.16-18 This finding can have major 
implications for the well-being of patients with MS and 
may be explained by inadequate access to preventive 
screening tests.

This study is the first to collect medical record data 
on severely disabled women with MS from a single 
center and one health system. This method minimized 
the patient recall bias that can be a confounder in ques-
tionnaire-based studies and ensured data accuracy owing 
to no “out of network” referrals. However, these results 
may not be generalizable to a wider and more diverse 
patient population because they represent a homoge-
neous patient cohort attending an academic health cen-
ter. We recognize that this is a limitation of this work. 
One additional pilot study has previously reported on 
preventive screening in people with MS. Health-care 
access was ascertained using patient-reported informa-
tion through completion of surveys by patients in private 
and academic MS centers.10 It is reassuring that their 
observations were generally comparable with the present 
data.

Future research in this field should focus on larger 
studies of neurologically vulnerable populations from 
a variety of health-care systems. Further analyses with 
expanded patient samples may reveal which additional 
factors are relevant to care access in this population 
and whether certain centers have managed to improve 
screening access through targeted interventions that 
could be more broadly implemented. o
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sion screening is usually performed in the office, with 
the patient sitting in a chair or in a wheelchair; thus, 
no additional physical activity beyond arriving for an 
appointment is required. It is also reassuring that obesity 
in a patient seems to prompt a health-care provider to 
perform hypertension screening with greater frequency.

Patients with MS generally have an increased risk 
of bone density loss due to recurrent exposure to corti-
costeroid therapies. Immobility is a further risk factor 
for osteoporosis.23 All of the present patients had severe 
mobility limitations, and 61.2% have been treated with 
either intermittent or long-term corticosteroids over the 
course of their disease. Therefore, we chose to report 
bone density screening frequency for all the patients 
regardless of age.

The present study did not include direct patient 
contact; therefore, we were not able to assess whether 
the availability of a caregiver or appropriate transporta-
tion to and from the medical testing or discomfort in 
positioning or preparations for the examinations, such 
as precolonoscopy bowel-cleansing regimens, may have 
been a factor in the overall decreased care. Furthermore, 
we did not specifically assess factors such as health-care 
provider attitudes and patient fear of a procedure or of 
a possible cancer diagnosis. We did not specifically con-
sider disease-modifying therapies in this project, as more 
than 92% of the patients had progressive MS; patients 
receiving immunosuppressive or immunomodulating 
therapies were treated off label. However, medication use 
was not associated with the screening tests in a univari-
ate analysis (Table 3). We did not address family history 
of malignancies, other personal cancer risk factors, or 
personal history of previous cancers in this study owing 
to the manner of medical record analysis. Moreover, we 
did not factor in race, socioeconomic status, educational 
level, or insurance type. In addition, this work would 
have been enhanced by comparing the group of patients 

PracticePoints
• Severely disabled women with MS have signifi-

cantly decreased rates of mammography, Papani-
colaou smears, and colonoscopies compared with 
healthy women and Centers for Disease Control 
and Prevention target rates.

• These women may be at risk for delayed cancer 
diagnoses, and efforts should be made to improve 
access to preventive screening in this population.
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