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Abstract

Background—*Functional status plays an important role in the comprehensive characterization of
older adults. Functional limitations are associated with an increased risk of adverse treatment
outcomes, but there is limited data on the prevalence of functional limitations in older women with
pelvic floor disorders.

Objective—The aim of the study was to describe the prevalence of functional limitations based
on health status in older women with pelvic organ prolapse.
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Study Design—This pooled, cross-sectional study utilized data from the linked Health and
Retirement Study and Medicare files between 1992 and 2008. The analysis included 890 women
>65 years with pelvic organ prolapse. We assessed self-reported functional status, categorized in
strength, upper and lower body mobility, activities of daily living, and instrumental activities of
daily living domains. Functional limitations were evaluated and stratified by respondents self-
reported general health status. Descriptive statistics were used to compare categorical and
continuous variables, and logistic regression was used to measure differences in the odds of
functional limitation by increasing age.

Results—The prevalence of functional limitations was 76.2% in strength, 44.9% in upper and
65.8% in lower body mobility, 4.5% in activities of daily living and 13.6% in instrumental
activities of daily living. Limitations were more prevalent in women with poor or fair health status
than in women with good health status, including 91.5% vs 69.9% in strength, 72.9% vs 33.5% in
upper and 88.0% vs 56.8% in lower body mobility, 11.6% vs 0.9% in activities of daily living, and
30.6% vs 6.7% in instrumental activities of daily living, all p<0.01. The odds of all functional
limitations also increased significantly with advancing age.

Conclusion—Functional limitations, especially in strength and body mobility domains, are
highly prevalent in older women with pelvic organ prolapse, particularly in those with poor or fair
self-reported health status. Future research is necessary to evaluate if functional status affects
clinical outcomes in pelvic reconstructive and gynecologic surgery and whether it should be
routinely assessed in clinical decision-making when treating older women with pelvic organ
prolapse.

Keywords
activities of daily living; functional status; limitations; mobility; pelvic organ prolapse; strength

Introduction

Function is complex and comprised of physical, cognitive, sensory, psychological and social
elements. Physical function encompasses domains in activities of daily living (ADLS),
instrumental ADLs (IADLs), body strength and mobility. Functional limitations reflect gaps
between the person’s capabilities to perform in these domains and the demands of the
environment.! They are associated with increased risk of adverse treatment outcomes,
including post-operative complications such as delirium, slower recovery, prolonged hospital
stay, in-hospital and long-term mortality.? Functional limitations occur more frequently in
women than men affecting 42-50% of women 65 years and older.3-5 Therefore, functional
status may be a crucial determinant of clinical outcomes among older women, and a
comprehensive characterization of function in this population is necessary.

Recent research suggests that women with pelvic organ prolapse (POP) and impaired
preoperative functional status have a longer length of hospitalization and increased
probability of complications even after controlling for a variety of potential confounding
factors.® The Institute of Medicine has identified the maintenance of functional status as a
priority in older women receiving surgical care.” In addition, the Centers for Medicare and
Medicaid Services are currently working on developing functional status quality measures.®

Am J Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.
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However, pelvic surgeons may not be inclined to evaluate functional status or promote
functional independence in older women if they are not cognizant to how prevalent
functional limitations are in women undergoing surgical treatment.

Using the linked Health and Retirement Study (HRS) data and Medicare files, the objective
of the study was to describe the prevalence of functional limitations based on health status in
women 65 years and older with POP, a prevalent pelvic floor disorder.® We hypothesized
that functional limitations are common in older women with POP.

Material and Methods

Data sources

This is a pooled cross-sectional study utilizing data from the linked Health and Retirement
Study (HRS) and Medicare files from the CMS between 1992 and 2008. This study was
deemed exempt from Case Western Reserve University Institutional Board Review. HRS is a
combined effort of the Institute for Social Research at University of Michigan and the
National Institute on Aging and represents the largest ongoing prospective observational
study of older persons’ health in the U.S.10 Data collection began in 1992 and nearly 30,000
Americans over the age of 50 have since been enrolled.1® HRS was designed to assess the
changes in labor force participation and health that individuals experience in later life.
Comprehensive data was collected on physical health and functional status through in-depth
interviews conducted every two years.1! Validity and reliability of the HRS data collection
has been studied extensively.11 The HRS data have been used to evaluate mobility
impairment and incontinence severity,12 urgency urinary incontinence in older women,13
and depression and urinary incontinence.1* The HRS data was linked to Medicare files that
contain International Classification of Diseases 91" Revision Clinical Modification (ICD-9)
codes from inpatient admissions and outpatient or ambulatory surgery files. Medicare claims
data were used to identify participating older women in HRS with POP.,

Study Sample

There were 9,125 fee-for-service Medicare beneficiaries in the HRS with linked Medicare
claims between 1992 and 2008. The analytic sample of 918 subjects was identified through
the ICD-9 POP diagnosis code (618.XX), including 618.01, 618.02, 618.03 for anterior
vaginal wall prolapse, 618.04, 618.05 for posterior, 618.2, 618.3, 618.4, 618.1, 618.5, 618.6
for uterovaginal or apical, and 618.00, 618.9, 618.09, 618.84 for unspecified POP.
Participants for this study included women = 65 years of age with POP identified by the
linked prolapse ICD-9 code and with self-reported functional and health status data. Women
(n=28) without data on self-reported health status or functional limitations were excluded.
The HRS conducts the interviews every two years, which resulted in some of the 65 year old
participants being surveyed 1-2 years before their POP first diagnosis. Thus, the final
sample contained a small number (n=17) of women 63-64 years old.

Outcomes Variables

While proxy respondents are sometimes used in HRS when a subject is unable to complete
the interview herself, in this study there were zero instances where a proxy respondent was

Am J Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.
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used. We used the data from the interviews immediately preceding the diagnosis of POP
when it was first recorded in claims data, but before pessary or surgical treatment for POP
was initiated. The strength questions were based on the Guttman Scale of physical health
used in the examination of older adults’ social participation.1® Strength evaluation consisted
of questions about sitting for two hours or longer, pulling/pushing large objects (like a living
room chair), rising from a chair (after sitting for a long periods); upper and lower body
mobility included evaluation of lifting 10 Ibs (like a heavy grocery bag), picking up a dime
from the table, lifting arms above shoulder level, walking 1 block, walking several blocks,
climbing one flight of stairs, and climbing several flights of stairs, respectively. Mobility and
ADL were reported by participants using questionnaires originally developed by Katz et al.
that were utilized in all HRS interviews.16:17 JADL measurement in the HRS was based on
items from the inventory developed by Lawton and Brody.1® ADLs included bathing, getting
infout of bed, dressing, eating, and crossing the room; IADLSs included preparing meals,
taking medications, managing money, using the telephone, and shopping. For each item, the
participants were dichotomized into those with and without a limitation based on whether
they reported any difficulty completing a task due to a health problem expected to last three
months or more: “no” versus “yes”, “can’t do” or “don’t do”.

Respondent’s self-reported functional status was evaluated and stratified by their general
health status that was measured as “poor”, “fair”, “good”, “very good”, or “excellent”. The
primary outcomes were the prevalence of functional limitations in strength, upper and lower
mobility, ADLs, and IADLs domains that were stratified based on self-reported health status
“Good/Very Good/Excellent” versus “Poor/Fair”.

We also examined the presence of comorbidities and geriatric syndromes. Participants were
queried on whether “a doctor ever told” them they had a condition. The HRS measured
chronic diseases and comorbidities prevalent among middle aged and elderly persons most
likely to result in functional limitations.10 Selected comorbidities included lifetime history
of hypertension, diabetes, cancer, chronic lung disease, heart problems (e.g., angina,
congestive heart failure), stroke, psychiatric illness, and arthritis. Geriatric syndromes were
depression (= 4 symptoms on modified 8-item Center for Epidemiologic Studies Depression
Scale [CES-D19:29)), urinary incontinence, falls in the last year, low cognitive performance
(bottom tertile of 35 point scale measuring working memory, mental processing speed,
etc.),2 hearing impairment (self-rated “fair” or “poor” hearing, even when “using a hearing
aid as usual”),vision impairment (self-rated “fair” or “poor” eyesight, even when wearing
corrective lenses, or “legally blind”) and severe pain (self-rated as whether patients are
“often troubled” by moderate to severe pain).22:23

Statistical analysis

We conducted descriptive analysis for all study variables overall and by participants self-
reported general health status. Comparisons of functional limitations between good and poor
health self-rated health status were made using Pearson’s chi-square test for categorical
variables and Student’s t-test for continuous variables. To measure differences in the odds of
functional limitations by participants’ categorized age (65-74, 75-84, and = 85), logistic
regression was used to model the probability of disability for each category of functional
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limitations as the dependent variable conditional on age grouping. All analysis was
performed using SAS version 9.3 for Unix (Cary, NC). In order to comply with the Medicare
data users’ agreement, we masked the small cells with n less than or equal to 10 in Tables 1
and 3. Additional cells were masked, as necessary, to prevent complementary disclosure.

Descriptive Characteristics

The study sample included 890 women with POP. The majority (n=772; 86.7%) were White,
while a smaller proportion were African-American (n=53; 6%) and Hispanic (n=58; 6.5%).
The mean age of the cohort was 74.5 years (standard deviation [SD]: 6.5). The mean income
of participants was $27,012 (SD: 37,705) and the majority (n=524; 59%) were married.
Obesity (BM1=30) was present in approximately one-fifth (n=171; 19.2%) of women, and
comorbidities included arthritis (70%), hypertension (57%), heart disease (27%), stroke
(11%), cancer (14%), COPD/Lung disease (10%), and psychiatric illness (15%). The mean
number of comorbidities per person was 1.9 (SD: 1.2).

Self-Reported Health Status

The self-reported general health status was poor or fair in 29% of the sample. The majority
of Caucasians reported good or excellent health status, whereas a larger proportion of
African-Americans and Hispanics reported poor or fair health status.

Participants’ demographics of women with POP by their self-reported general health status
are shown in Table 1. There was no difference in the mean age between women reporting
good or excellent health and those who reported poor or fair health (74.2+6.4 vs 75.2+6.6
years, respectively, p=0.06). Participants with worse health status were more likely to be
obese compared to women with good or excellent health status (27.9% vs. 15.7%,
respectively, p<0.01). Women with poor or fair health status were also less likely to be
married and had lower income. In addition, those with poor or fair health status had a higher
prevalence of all chronic comorbidities and geriatric syndromes, except falls (Table 2).

Functional Limitations

Functional limitations were highly prevalent in our study sample (Table 3). The functional
domains with the highest prevalence of limitations independent of self-reported health status
were strength, upper body and lower body mobility: 76.2%, 44.9%, and 65.8%, respectively.
The prevalence of functional limitations across all domains was significantly greater in
women with poor or fair self-reported health status (as compared to women with good self-
reported health, all p<0.01) and ranged from 91.5% for strength, 72.9% for upper body
mobility, 88.0% for lower body mobility limitations, 11.6% for ADLs, and 30.6% for
IADLs. Nonetheless, participants with good or excellent health status also reported a high
prevalence of functional limitation in strength, upper body and lower body mobility
domains: 69.9%, 33.5%, and 56.8%, respectively. The likelihood of functional limitations
incrementally increased with advancing age (75 years and older) for every domain of
disability except strength (Table 4).

Am J Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.
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Our study revealed a high prevalence of self-reported functional limitations independent of
self-reported health status, particularly with respect to strength, upper and lower body
mobility that affected 44.9%-76.2% of women >65 years with POP. However, few women
reported limitations regarding ADLs and IADLs. Approximately one third of women in the
sample reported fair or poor health status, and the prevalence of functional limitations in
every domain was higher among those with fair or poor health status as compared to
participants with good health status. The likelihood of all functional limitations increased
significantly with advanced age. These results suggest that functional limitations, especially
in the strength and mobility domains, are common among women with POP, yet the
distribution of these impairments significantly differs by health status and age.

The results from this study are analogous to the high prevalence of functional limitations
that has been estimated in the older female population based on another national database
evaluation, the Medicare Current Beneficiary Survey. According to this 2011 survey, of the
total of 23.6 million women who are 65 years old and over, approximately 11.9 million
(50.4%) have mobility limitations and 9.9 million (42%) present with limitations to the
upper extremities.® Given even higher prevalence rates for strength and lower body mobility
functional limitations in our sample, we postulate that women experiencing POP have an
appreciably greater level of functional limitations compared to similar aged women in the
general population. Future studies need to decipher whether POP could be a contributing
factor in the development of functional limitations, especially in strength and lower body
mobility domains.

The findings contribute to research regarding the functional status in older women with POP.
A study by Greer and colleagues demonstrated that women with impaired preoperative
functional status had a 2.13-day longer length of stay (95% CI 0.57—3.70, p<0.01) and
higher rates of complications (OR = 2.18; 95% CI = 1.04-4.56) even after controlling for
potential confounding factors.6 The authors used the American Society of
Anaesthesiologists physical status classification, which incorporates comorbidities with
physical activity measures: climbing stairs and walking city blocks; and thus, implies that
impairments in lower body mobility could lead to worse surgical outcomes. Given our
results indicating high prevalence (62%) of self-reported limitations in climbing stairs, it
may be possible to improve surgical outcomes and shorten inhospital stays in many older
women with POP if their lower body mobility is assessed and strategies are taken to improve
it prior to surgery. Richter et a/. evaluated ADLs and IADLSs in older women undergoing
surgery for POP,24 and their findings indicated a low prevalence (3.1%) of limitations in
both domains; although, the majority of subjects (63%) in the study sample were less than
75 years old. Our current study yielded similarly low prevalence estimates on functional
limitations in ADLs and IADLs. However, the results from our study demonstrate that the
likelihood of ADLs and IADLs limitations significantly increases in women age 75 years
and older with highest in those = 85 years. From a clinical standpoint, women 75 years and
older with POP and with the highest prevalence of functional limitations are at highest risk
to have worse surgical outcomes associated with worse functional status.

Am J Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.
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The strengths of our study include the large databases representing the Medicare population
with detailed self-reported data on functional status. Currently, functional status is not
routinely evaluated in older women undergoing surgical treatment, but may be an important
outcome and measure, as the preservation of functional independence is a cornerstone in
geriatric medicine and the priority identified by the Institute of Medicine. All participants
completed interviews without any use of proxies, eliminating the potential for measurement
bias. Further, our study leverages the expertise and resources of a large prospective cohort
evaluating older men and women. The HRS uses well validated survey measurement
methods and strategies. The linkage of Medicare claims files to survey assessments from
HRS constitutes a unique resource of self-reported and claims-based data with a major
advance in quality and enhancement of data to conduct comparative research.25:26 The
availability of diagnosis codes linked to surveyed participants in the HRS-Medicare data
allowed us to investigate the functional status in older women with POP. This study displays
a comprehensive summary of functional limitations categorized by several physical function
domains (strength, mobility, ADLs, IADLS) and stratified by self-reported health status with
very little missing data.

There are, however, also limitations of the research. First, there was a lack of clinical data on
the severity of prolapse, pelvic floor symptoms, and quality of life evaluation. More
bothersome symptoms of prolapse are more likely to cause a woman to limit her walking or
lifting and, therefore, more likely lead to impairments in these domains. Although we cannot
evaluate this hypothesis in this study, the impact of POP on quality of life has been well
documented in past studies and has led to the development of standardized and validated
questionnaires intended for clinical use.2’-29 In addition, the cross-sectional design does not
allow us to evaluate the changes in POP and functional status and how these conditions
affect each other. Despite these limitations, our study is an initial step in the evaluation of
functional status in older women. The results emphasize the high prevalence of functional
limitations in older women with POP, and provide a background for further research on
functional status measures in older women with pelvic floor disorders. Our research
represents an initial study in a series of trials evaluating outcomes of POP-related procedures
across gradients of functional limitations.

The evaluation of functional status consists of assessment in strength, upper and lower body
mobility, ADLs, and IADLs. However, it is presently unknown whether the evaluation of
preoperative functional status in older women with pelvic floor disorders using objective
measures of physical and functional performance will allow pelvic surgeons to improve
safety and quality of surgical care for their older patients.39-34 Furthermore, it is not clear if
(1) there is a relationship between functional limitations and the severity of pelvic floor
symptoms and (2) whether functional limitations would improve with the treatment of POP
because women do not need to restrict their activities due to symptomatic POP. Our research
group is currently conducting a prospective cohort study to evaluate functional status in
older women with pelvic floor disorders before and after POP treatment utilizing subjective
and objective measures. This information is paramount to the preoperative counselling of
our older female patients and will be used to provide additional evidence-based
recommendations to enhance their understanding of the maintenance of, and improvement in
their functional status after pelvic floor surgery.

Am J Obstet Gynecol. Author manuscript; available in PMC 2016 May 01.
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Pelvic floor surgeons will invariably face rising numbers of older women in their surgical
practices because our nation faces an impending increase in health care demand due to the
greater number of older patients with more complex medical needs.3>7 Qur study describes
a comprehensive summary of functional limitations in older women with POP, a condition
that is a common indication for surgery in older women. The high prevalence of functional
limitations in strength and mobility suggest that these domains warrant further evaluation as
predictors of surgical outcomes and measures to promote functional independence.
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Odds of functional limitations in women with pelvic organ prolapse by age category.

Table 4

Functional Limitations

65-74

Age, years
75-84
OR (95% CI)

>85
OR (95% CI)

Strength

Upper Body Mobility
Lower Body Mobility
ADLs

IADLs

Ref
Ref
Ref
Ref
Ref

2.11 (1.50-2.96)
157 (1.18-2.09)
2.26 (1.66-3.07)
2.66 (1.11-6.35)
1.96 (1.28-3.02)

1.78 (0.92-3.47)
458 (2.47-8.51)
3.61 (1.78-7.32)
13.4 (5.12-34.9)
4.93 (2.61-9.31)
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