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A B S T R A C T

Purpose of study: To examine change in balance-related fall risk and daily functional abilities in the first 2 post-
operative weeks and up to 6 weeks after gynecologic surgery.
Materials and methods: Prospective cohort study in gynecologic surgery patients age 65 and older. Balance
confidence (Activities-specific Balance Confidence Scale) and functional status (basic and instrumental activities
of daily living) were recorded pre- and post-operatively daily for 1 week and twice the second week. Physical
performance balance and functional mobility were measured pre- and 1 week post-operatively using the Tinetti
Fall Risk Scale, Timed Up and Go, and 6-Minute Walk test. Measures were repeated 6 weeks after surgery. Non-
parametric tests for paired data were used comparing scores baseline to post-operative (POD) 7 and to POD 42.
Results: Median age was 72 years (range 65–88). Fall risk was elevated during the first 2 post-operative weeks,
greatest on the median discharge day, POD 2 (p < 0.01). Balance performance and functional mobility at 1
week were significantly lower than baseline (p < 0.01). Functional abilities declined, including new depen-
dence in medication management at home in 22% of these independent and cognitively intact women.
Conclusions: After gynecologic surgery, older women’s fall risk is highest on POD 2 and remains elevated from
baseline for 2 weeks. Functional limitations in the early home recovery period include the anticipated (bathing,
cooking, etc.) and some unanticipated (medication management) ones. This information may help with post-
operative discharge planning.

1. Introduction

Older women in the United States undergo approximately a quarter
million gynecologic surgeries annually (Erekson, Ratner,
Walke, & Fried, 2012). By 2050 this demographic will have doubled,
and 25% of older women will be over age 84 (Halaweish & Alam,
2015). Gynecologic surgery complication rates, while low, are higher in
women of advanced age (Erekson, Yip, Ciarleglio, & Fried, 2011; Mahdi,
Lockhart, &Maurer, 2015). Complication statistics rarely include two of
the most important outcomes for older persons, the risk of injurious
falls and the ability to perform tasks of daily living (functional ability)
(Erekson et al., 2012; Van Cleave, Egleston, &McCorkle, 2011). As
patients age, surgeons will be increasingly be called upon to understand
and prevent age-related complications.

A knowledge gap exists in the immediate post-discharge period,
when fall risk may be highest and functional status lowest. Surgeons are
embracing “enhanced recovery” programs to improve geriatric

perioperative care, often shortening the length of stay. Surgeons must
therefore oversee a substantial portion of recovery without adequate
existing information. Evenson et al. concluded that recovery at home is
sub-optimal for many patients after gynecologic surgery (Evenson,
Payne, & Nygaard, 2012).

The objective of this prospective cohort study was to document the
extent and duration of gynecologic surgery’s impact on balance-related
fall risk and functional abilities in the first two post-operative weeks in
women age 65 years and older, with repeat subjective and objective
assessment six weeks post-operative.

2. Materials and methods

2.1. Participants

This prospective, longitudinal study included a convenience sample
of women age 65 years and older planning to have gynecologic surgery
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at two academic institutions. Following approval of the Institutional
Review Boards, subjects were identified through contact with faculty
colleagues and review of the surgery schedules. Eligible women were
contacted either by telephone or in clinic during a pre-operative ap-
pointment from December 2004 to June 2006. Inclusion criteria re-
quired normal cognition verified with the Mini-Cog, a validated in-
strument consisting of a 3-item word recall and a clock drawing test
(score ≥3 required) (Borson, Scanlan, Chen, & Ganguli, 2003). Other
inclusion criteria were abilities to complete self-report instruments and
physical performance measures. Walking aids were allowed. Written
consent was obtained after verification of inclusion criteria. All gyne-
cologic surgeries were included except those considered minor, out-
patient procedures and anticipated to last less than one hour. Women
with concurrent neurologic, orthopedic, or psychiatric conditions that
prohibited completion of study procedures were excluded. All outcome
measures (noted below) have been validated or are standardized and
widely used, but no measures have been validated specifically in the
post-operative period.

2.2. Outcome measures

2.2.1. Subjective balance and balance confidence measure
The Activities-specific Balance Confidence Scale (ABC) estimates the

percent self-confidence that one would not lose one’s balance during 16
separate theoretical activities, ranging from walking around the house
to walking on icy sidewalks. (Powell &Myers, 1995) Scores are aver-
aged for a total of 0 (worst) to 100 (best). Scores below 80, particularly
below 68, correlate with high fall risk (Lajoie & Gallagher, 2004).

2.2.2. Objective balance (physical performance) measures
The Tinetti Fall Risk Scale (FRS) utilized, comprised of balance and

gait components, is continuous from 0 (worst) to 28 (best), and cate-
gorizes low (25–28), moderate (19–24), and high (< 19) fall risk
(Tinetti, 1986).

The Timed Up and Go (TUG) is the number of seconds to stand, walk
10 feet, return, and sit down, averaging two trials
(Posiadlo & Richardson, 1991). It assesses balance, fall risk, and func-
tional mobility (balance and gait maneuvers used in everyday life). A
variety of cut-offs have been associated with increased fall risk,
from>10 s to> 20, with>13.5 s commonly used (Shumway-Cook,
Brauer, &Woollacott, 2000).

The 6-Minute Walk test records the distance walked in six minutes
(Harada, Chiu, & Stewart, 1999). Originally for cardiovascular fitness, it
evaluates mobility-related function and rehabilitation progress. It has
been validated as a measure of recovery after colon surgery (Moriello,
Mayo, Feldman, & Carli, 2008).

2.2.3. Functional ability measures
Subjects rated their ability to perform activities of daily living (ADL)

(bathing, dressing, toileting, transferring from bed or chair, and eating)
and instrumental activities of daily living (IADL) (telephone use, travel
to places out of walking distance, grocery shopping, meal preparation,
housework, laundry, taking medication, and managing money; Branch,
Katz, Kneipmann, & Papsidero, 1984; Katz, Ford, Moskowitz,
Jackson, & Jaffe, 1963; Lawton & Brody, 1969) as completely in-
dependent, require assistance, or completely dependent. Abilities were
verified with observed task performance at baseline
(Kuriansky & Gurland, 1976). Post-operatively, subjects were asked to
judge whether they would be able to perform activities even if pro-
hibited by post-operative instructions. To assess the need for post-op-
erative assistance, partial or complete dependence was classified as
“dependent.” The ADL of continence was omitted from the analysis,
since it is frequently confounded by surgery and less reflective of the
functional impacts of interest.

2.2.4. General health-related quality of life
The Medical Outcomes Study Short Form-36 (SF-36), a validated

general quality-of-life measure, includes eight distinct health concepts:
(1) physical functioning, (2) role limitations due to physical health
problems, (3) bodily pain, (4) general health, (5) vitality (energy/fa-
tigue), (6) social functioning, (7) role limitations due to emotional
problems, and (8) mental health (distress and well-being)
(Ware & Sherbourne, 1992).

2.2.5. Post-operative delirium assessment
Delirium was assessed with the Confusion Assessment Method

(CAM) only during hospitalization to confirm subjective accuracy and
because delirium is an independent risk factor for falls (Inouye et al.,
1990).

2.2.6. Measurement timeline
Within one month prior to surgery subjects independently com-

pleted baseline questionnaires of the ABC, ADL, and IADL (Table 1).
The three physical performance measures, Tinetti FRS, TUG, and 6-

Minute Walk, were administered by either a site investigator, dedicated
physical therapist, or study coordinator using a standardized protocol.
Items were completed both in the hospital and at home. Falls, post-
operative complications, and medical events were queried by phone
every three to four days through post-operative day (POD) 14. All
measures except the CAM were repeated six weeks post-operatively.
Physical performance was tested POD 7 ±1 day and POD
42 ±6 days.

2.2.7. Analysis
The primary outcome was change in subjective (ABC) and objective

(Tinetti FRS) balance measures from pre-operative baseline to POD 7.
Secondary outcomes were daily reports of ABC, ADL, and IADL, and
change from baseline to POD 7 in the TUG and 6 Minute Walk.
Individual change scores in ABC, Tinetti FRS, TUG, 6 Minute Walk, and
selected functional activities were analyzed with nonparametric tests
for paired data comparing baseline to POD 7 and to POD 42. Assuming
a two-sided test, alpha equal to 0.05, standard deviation (SD) of 16 for
the ABC and 3.5 for the Tinetti FRS, there was 99% power to detect a
difference between pre- and post-operative of 10 points on the ABC and
a 60% power to detect a difference of three points on the Tinetti FRS
with a sample size of 60 subjects. Due to the small sample size and
absent normative data, no missing data were imputed. SAS 9.1 (SAS
Institute, Cary, North Carolina) statistical software was used.

3. Results

Of 140 women approached to participate, 71 enrolled and 64
completed the study (Fig. 1). Seven dropped out, four because surgery
was cancelled. The median age of those who did and did not enroll was

Table 1
Assessment Measures and Time Points.

Post-operative Day Pre-op 1 2–6 7 10 14 42

Mini-Cog, SF-36 √ √
Subjective: ABC, ADL, IADL √ √ √ √ √ √
Objective: FRS, TUG, 6 Minute Walk √ √ √
Confusion Assessment Method √ √a

Mini-Cog Screen for dementia (exclusion criterion).
SF-36 Medical Outcomes Study Short Form-36.
ABC Activities-specific Balance Confidence Scale.
ADL Activities of Daily Living scale modified from Katz.
IADL Instrumental Activities of Daily Living scale modified from Lawton.
FRS Tinetti Fall Risk Scale.
TUG Timed Up and Go test.

a Confusion assessment method only during hospitalization.
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not significantly different (all p > 0.05). Ninety-five percent of the
questionnaires, including 98% on POD 7, were completed. Five subjects
completed only questionnaires (no physical performance testing) be-
cause of distance from the hospital. Seven subjects did not undergo
objective testing on POD 7 because of illness (2) or scheduling problems
(5), and three on POD 42 because of illness (2) or scheduling (1).
Baseline characteristics and procedures are provided in Table 2.

Six (9%) were major oncologic procedures, 18 (28%) were major
benign abdominal procedures, 29 (45%) were major benign vaginal

procedures.
On POD 7, fall risk was significantly greater than at baseline by all

subjective (Fig. 2) and objective (Table 3) measures.
Balance confidence was lowest on POD 2, the median day of dis-

charge, and improved steadily but remained significantly lower than
baseline for two weeks (p < 0.01 for each time point) (Fig. 2). At
baseline 36% of subjects were already at moderate or high risk of falling
by the Tinetti FRS. One week after surgery 44% were in these categories
(p = 0.25). An exploratory analysis of fall risk measures in subjects
younger than age 75 compared to older ones found only one statisti-
cally significant difference, a greater improvement in TUG in the older
women, whose median time went from 11.5 to 10.7 s, compared to 9.5
to 11.0 s in the younger group (p = 0.01).

Seventy-five percent of subjects were discharged by POD 2, and
98% by POD 5. On POD 3, 83% of participants needed ADL assistance
(bathing, dressing, transferring, or toileting) (Fig. 3, Supplemental
Table; subjects are included [repeated] in each category for which they
reported dependence that day). Independence in toileting and trans-
ferring was regained quickly, while bathing and dressing assistance
needs declined gradually over 2 weeks. Dependence in IADL rose from
24% to over 90% of subjects during the first post-operative week
(p < 0.01). Throughout the first week 75 to 90% required help with
housework, grocery shopping, and traveling outside the home. Two
thirds could not prepare meals at home initially, which tapered to one
third over two weeks. Fourteen subjects (22%) lost the ability to
manage their medications without help during the first week, despite
documented intact pre-operative cognition, lack of post-operative de-
lirium, and thorough discharge instructions.

Six weeks after surgery subjective and objective balance-related
measures and basic functional abilities had returned to baseline.
Impairments in IADL were, however, still prevalent (46%, p < 0.01
compared to baseline), particularly with housework and grocery
shopping. Despite this, the SF-36 “Role limitations due to physical
health problems” scale was improved. There were no significant dif-
ferences in the seven other SF-36 scales.

One 73-year-old subject “stubbed her toe” and fell in her home on
POD 10, resulting in a wrist fracture. Her fall risk was elevated prior to
surgery with a pre-operative ABC score of 66, which decreased to 16 on
POD 3 but had risen to 53 the day she fell. Her Tinetti FRS, however,
remained essentially unchanged at 17 and 18 during the study. Other
subject complications included a peroneal nerve compression neuro-
pathy; one patient with pulmonary embolism, atrial fibrillation, and

Fig. 1. Study Participants.

Table 2
Baseline Characteristics of Subjects (N = 64) and Procedures Performed.

Age, median (range) 72 (65–88)

Caucasian 100%
Medical comorbidities, n (%)
Hypertension 36 (56)
Previous myocardial infarction 2 (3)
Previous cardiac surgery 5 (8)
Diabetes mellitus 1 (2)
Previous stroke/TIA 2 (3)
Active cancer 4 (6)
History of cancer 6 (9)
Chronic lung disease 2 (3)
Assisted living residence 2 (3)

Procedures
Oncologic Procedures n = 6

(9.4%)
Exploratory laparotomy with hysterectomy, BSO, or mass
excision and lymphadenectomy; with or without prolapse or
incontinence procedure

n = 5

Hysterectomy, adhesiolysis, mass excision n = 1
Benign Procedures n = 58

(90.6%)
Abdominal
Sacrocolpopexy, with or without repairs or extirpations n = 10
Hysterectomy, BSO with sling or paravaginal repair n = 2

Laparoscopic
BSO, adhesiolysis, myomectomy n = 1

Vaginal
Hysterectomy with oophorectomy, colposuspension,

repairs, or sling
n = 11

Hysterectomy alone n = 3
Colposuspension with repairs and/or sling (with 1

diagnostic laparoscopy, 2 paravaginal repairs, 1 Burch)
n = 15

Colporrhaphy, colpocleisis, and/or sling n = 15
Hysteroscopy, uterine ablation n = 1
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Fig. 2. Activities-specific Balance Confidence Scale.

Table 3
Post-operative Changes in Subjective and Objective Balance Assessment.

Baseline Post-operative Day 7 Post-operative Day 42

Median IQR N Median IQR p* N Median IQR p*

ABCa 91 82–96 63 78 52–92 <0.01 63 91 76–96 0.22
Tinetti FRSa 27 23–28 52 25 22–27 <0.01 56 26 24–28 0.83
TUGb 10.2 8.3–11.5 52 11.0 9.6–13.3 < 0.01 56 9.4 8.5–11.5 0.57
6-Minute Walka 1234 950–1452 52 1027 758–1194 <0.01 56 1270 1048–1482 0.96

IQR = interquartile range, ABC = Activities-specific Balance Confidence Scale, FRS = Fall Risk Scale, TUG = Timed Up and Go.
TUG values in seconds; 6 Minute Walk values in feet.

* p-value (statistical significance) for signed rank analysis of change from baseline.
a Higher scores indicate better functioning.
b Higher scores indicate poorer functioning.

Fig. 3. Subjects reporting partial or complete dependence in performing daily living activities before and after surgery.
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Clostridium difficile enterocolitis; and one pulmonary embolus two
weeks post-operatively. Transient delirium was diagnosed in three
subjects who suffered no sequelae.

4. Discussion

In this descriptive study of older patients, fall risk increased mark-
edly after gynecologic surgery as assessed by balance confidence, and
remained significantly worse than baseline during the first two post-
operative weeks. POD 2 was both the median day of discharge and the
nadir of balance confidence, potentially indicating a high fall risk at
home. Decrements in physical performance measures from baseline to
POD 7 were all statistically significant but numerically modest. These
data indicate that the increase in fall risk after surgery is substantial but
begins to abate within a few days in ambulatory patients. New ADL
impairments were as expected, particularly bathing, dressing, trans-
ferring, and toileting. Nearly all subjects required assistance with IADL
in the first week, the most surprising of which was that 22% required
help managing their medications despite baseline independence and
post-operative intact cognition. Shopping and housework dependencies
persisted six weeks in almost half of subjects. Other functional abilities,
as well as balance confidence and physical performance, had largely
recovered by six post-operative weeks.

Lawrence et al. found a greater fall risk than reported here as
measured by the TUG one week after major abdominal surgery in men
and women over age 65 (Lawrence et al., 2004). Their cohort under-
went more extensive procedures on average. Falls were not mentioned
as an outcome; none were reported.

Approximately one third of ambulatory individuals over age 65 fall
annually, with post-operative rates equivalent or greater (Staggs,
Mion, & Shorr, 2015). Consistent with this, fall risk was elevated in one
third of our subjects prior to surgery. Two to three falls could have been
expected during the study; one occurred in a subject at high risk for
falling based on her pre-operative ABC and FRS scores. While her
subjective balance confidence dropped markedly, her objective balance
performance did not change throughout the study, illustrating the un-
certainty regarding post-operative fall risk measurement. In a national
data set comparison of Medicare enrollees, physical performance
testing added little to fall prediction based on self-reported balance
issues and fall history (Gadkaree, Sun, Huang, & Varadhan R., 2015).
This underscores the need for measures to be validated in the post-
operative setting.

Baseline functional limitations in our subjects were probably similar
to the national database cohort of pelvic organ prolapse patients re-
ported by Sanses et al (Sanses et al., 2016). Limitation prevalence in
their study versus ours, respectively, were 4.5% versus 3% in ADL and
14% versus 24% in IADL. Their IADL questionnaire did not include
housework, which was our subjects’ most reported limitation.

Post-operative function has been reported using numerous mea-
sures, making direct comparisons difficult (Begg,
Drummond, & Tiplady, 2003; Evenson et al., 2012; Greer et al., 2015;
Horvath, 2003; Kikuchi et al., 2008; Kwon et al., 2012; Van Cleave
et al., 2011). Many of these studies included younger subjects than ours,
reported less specific results, were done in other specialties, did not
evaluate change from a pre-operative baseline assessment, or did not
address the first two weeks at home. A pain-focused study found that
less than 20% of hysterectomy patients could participate in their usual
activities one and two weeks post-operatively, and only half felt re-
covered by six weeks (Evenson et al., 2012). Our subjects appeared to
experience less impairment, despite being older. This could have been
due to the inclusion of smaller, less invasive procedures, or because our
subjects’ “usual activities” were less vigorous. Our subjects also had less
post-operative functional impairment than those studied by Lawrence
et al. (Lawrence et al., 2004). Their study found greater dependence
through three post-operative weeks for all daily living activities. De-
pendence in medication management increased seven-fold from a

baseline of 7% to 49% one week post-operative, compared to 22% of
our subjects some time within the first post-operative week. In contrast
to that study, we asked our subjects whether they would be able to
perform activities, even if prohibited by post-operative instructions,
which doubtless increased our “independent” ratings comparatively.

This prospective study provides a detailed description of select post-
operative fall risk and functional issues in older gynecologic surgery
patients during the early days of hospital and home recovery. We chose
a broad descriptive study, including not stratifying outcomes by vaginal
and abdominal procedures, because the scope of these outcomes was
unknown. Other strengths include a high follow-up rate, novel in-
vestigation of balance confidence, documentation of physical perfor-
mance before and after surgery, and extensive exploration of new ADL/
IADL impairment. We verified cognitive capacity as well as ADL/IADL
performance capabilities to maximize reliability of self-report mea-
sures. All measures were validated or standardized and widely used, but
their fall implications in the post-operative period are uncertain. The
chief study limitation is the relatively small size of the cohort, which
precluded potentially informative stratification and multiple analysis.
The functional and fall risk impact of surgery would probably differ by
service (oncology versus benign), approach (abdominal versus vaginal
or minimally invasive), extent of surgery (reconstructive versus ob-
literative), and perioperative factors. These may or may not interact
with age, personal fall history, and other personal factors. The fact that
no measures are validated in the post-operative period is only one of the
limitations inherent in studying fall risk. Falls are complex syndromes
and balance is only one component. A further limitation is our rela-
tively homogenous white population, precluding generalization.

These data are useful for application during pre-operative pre-
paration and education, discharge planning, physician oversight of the
home recovery period, and future research in women of advanced age.
Specific information regarding potential care requirements at home
may benefit patient and family preparation, increase confidence, and
raise satisfaction. Such information could also improve post-discharge
communication with patients and enhance collaboration with other
healthcare personnel. Ensuring adequate medication oversight at home
could help minimize readmission. Although this study is too small to
have found an increase in falls, measured risk did increase. A pre-op-
erative discussion or fall risk consultation may mitigate patient and
family distress as well as physician liability should a fall occur
(Terranova, Cardin, Martella, Amato, &Militello, 2012). This study also
provides insight into knowledge gaps in perioperative care of older
patients. Further study is warranted regarding post-operative fall in-
cidence, risk measurement, underlying causes, and the contribution of
disability, as well as mitigating factors. Further research is also needed
into patients’ home recovery experiences, obstacles faced by older
women, and unmet needs.

5. Conclusion

An increase in older women’s fall risk extends well beyond dis-
charge after gynecologic surgery. Some functionally independent older
women may unexpectedly require assistance with indispensable tasks
such as medication management.
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