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Abstract

Introduction: Non-attendance with scheduled postoperative follow-up visits remains a common issue in orthopaedic
clinical research. The objective of this study was to identify the risk factors associated with loss to follow-up among
elderly patients with hip-fracture postoperatively. Methods: A retrospective analysis of 1-year post-surgery was
performed on patients aged over 60 years who underwent hip-fracture surgery from January 2017 to March 2019. Based
on their completion of the appointed follow-up schedule, the patients were classified into 2 groups: the Loss to Follow-up
(LTFU) Group and the Follow-up (FU) Group. Clinical outcomes were evaluated by Functional Recovery Score (FRS)
questionnaires. Telephone interviews were conducted with patients lost to follow-up to determine the reasons for non-
attendance. A comparative analysis of baseline characteristics between the 2 groups was implemented, with further
exploration of statistical differences through logistic regression. Results: A total of 992 patients met the inclusion
criteria were included in this study, of which 189 patients, accounting for 19.1%, were lost to follow-up 1 year
postoperatively. The mean age of the patients in the LTFU Group was 82.0 years, significantly higher than the 76.0 years
observed in the FU Group (P < 0.001). The FRS for the LTFU Group was marginally higher than that of the FU group
(84.0 vs 81.0), with no significant difference (P = 0.060). Logistic regression analysis identified several significant
predictors of noncompliance, including advanced age at surgery, femoral neck fracture, hip arthroplasty, long distance
from residence to hospital, and the reliance on urban-rural public transportation for reaching the hospital.Conclusion:
Postoperative follow-up loss was prevalent among elderly patients with hip fractures. Our study indicated a constellation
of risk factors contributing to noncompliance, including advanced age, transportation difficulties, long travel distance,
femoral neck fracture and hip arthroplasty surgery.
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Introduction

Due to the acceleration of population aging, there is a
global increase in the prevalence of osteoporotic fractures.
The population of hip fractures per-year is expected to
increase to 2.6 million in 2025 and to 6.3 million by 2050.1

Many studies have reported high mortality rates following
hip fracture, with cumulative 1-year mortality ranging
from 20% to 40%.2-4 Moreover, only 30%–40% of these
patients can recover their previous functional status, while
approximately 22% transition from independent living to
long-term care.5,6 To minimize complications and promote
rehabilitation, postoperative management after hip fracture
surgery is commonly regarded as an essential component
of care for optimal outcomes.7-10 As an integral part of
postoperative management, regular postoperative follow-
up is conducted to monitor patient progress and identify
potential complications, which commonly occur within the
first year after surgery.11 The American Academy of Or-
thopaedic Surgeons (AAOS) guideline highlights poor
coordination among providers is attributed as the primary
factor compromising quality care for patients with hip
fractures.12

Previous studies have reported differences in surgical
outcomes between patients with complete and incomplete
follow-up, suggesting that those lost to follow-up may be
associated with poorer outcomes.13 In a prospective study
of 224 patients with rotator cuff tear, 102 (46%) patients
were classified as loss to follow-up. Compared to those
with regular follow-up, patients lost to follow-up exhibited
worse shoulder functions in their last functional assess-
ment questionnaires.13 Loss to follow-up (LTFU) in
clinical researches can also lead to reduced sample size and
potentially generate inaccurate conclusions if the post-
operative status of LTFU patients remains unknown.13,14

Moreover, a high rate of loss to follow-up may generate
study response bias and undermine statistic validity.15

A prospective study involving 136 patients with in-
tertrochanteric hip fractures, revealed that a substantial
28.3% of the participants failed to complete the 1-year
follow-up after surgery.16 Additionally, a multicenter trial
concerning femoral neck fracture reported a 24% loss to
follow-up among elderly patients (aged ≥70 year).17 In a
retrospective review analysis of 2165 patients, which in-
cluded a total of 8766 clinic visits across a 1-year period,
Whiting PS et al discovered that patients who underwent
surgery for hip or pelvis injury were more inclined to non-
compliance with the first post-operative follow-up ap-
pointment.18 In short, the attrition of patients during the
postoperative recovery is a common challenge faced by
elderly patients undergoing hip fracture surgery. The
purpose of this study was to identify the demographic and
clinical characteristics associated with an increased risk of
patients being lost to follow-up in elderly population.

Materials and methods

With the approval of our hospital’s Ethical Committee, a
retrospective analysis was conducted using Electronic
Medical Records (EMR) to review patients aged over
60 years who underwent surgical treatment for hip frac-
tures (femoral neck fracture or intertrochanteric fracture)
between January 2017 and March 2019 at our urban level I
trauma center. Patients who died during the 1-year post-
operative follow-up period and those with incomplete data
were excluded from the study. Upon discharge, compre-
hensive discharge instructions including information on
follow-up appointments, attending physicians’ names,
contact details, and directions to our clinic were provided
to patients and their family members. All patients were
required to adhere to a scheduled postoperative follow-up
in our clinic at 1, 3, 6 months and 1 year after surgery. As
there is no universally accepted definition of loss to follow-
up in orthopaedic trauma research, we referred to previous
definition of loss to follow-up in our trial.19-21 Loss to
follow-up was defined as failure to complete follow-up
appointments for orthopaedic evaluation before their final
1-year follow-up visit after surgery. Patients who missed
their scheduled follow-up appointment were proactively
contacted via phone calls and the WeChat application to
remind them of their appointments and to reschedule their
appointments. These patients were also flagged as loss to
follow-up. Moreover, at each interaction, we meticulously
updated and verified the patients’ contact information,
including their current locations, phone numbers, and
health statuses. Despite exhaustive measures taken, pa-
tients’withdrawal from further follow-ups was beyond our
control.

Based on the follow-up status, all patients were divided
into 2 distinct groups: the Loss to Follow-up (LTFU)
Group, comprising those who did not complete the follow-
up schedule, and the Follow-up (FU) Group, consisting of
patients who adhered to all follow-up appointments as
prescribed. The baseline characteristics of patients and
potential predictors for LTFU (eg, gender, employment
status, living situation, and payment type for medical
expenses) were analyzed. Payment types were classified as
Medicare (Employee Basic Medical Insurance), Medicaid
(Resident Basic Medical Insurance), other insurances (eg,
commercial insurance and worker’s compensation), and
self-pay. The distances between the participants’ resi-
dences and our clinic were determined by Google Maps,
while the mode of transportation to the hospital was
recorded. Additionally, fracture type and surgical methods
were recorded. Moreover, the Functional Recovery Score
(FRS) was utilized to assess the clinical outcomes of these
patients by telephone interview and/or mailed question-
naires (Table I, Supporting Information).22 Telephone
interviews were conducted with patients who were lost to
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follow-up or their family members for investigating their
main reasons for non-attendance and obtaining their cur-
rent contact information. To ensure accuracy and consis-
tency of patients’ questionnaires, all non-attenders
received at least 2 telephone surveys or electronic ques-
tionnaires sent by WeChat app. Patients with incomplete
information or inconsistent questionnaire answers and
those who could not be contacted successfully twice were
excluded. All participants or their legal guardians provided
written informed consent to participate in the study and to
have their information obtained from their treating
physicians.

Statistical Analysis

The statistical analysis was conducted with SPSS software
(ver. 18.0; SPSS Inc., Chicago, IL, USA). The
Kolmogorov-Smirnov test was utilized to assess the nor-
mal distribution of quantitative variables. The Mann-
Whitney U test was utilized for comparing quantitative
variables. The Chi-square test or Fisher’s exact test was
used to compare the qualitative variables as appropriate.
Logistic regression models were employed to identify risk
factors associated with loss to follow-up. Confidence in-
tervals (CIs) were presented at the 95% level and the
significance level was α = 0.05. P < 0.05 were considered
as statistically significant.

Results

Between January 2017 and March 2019, a total of
1269 patients over 60 years underwent hip fracture sur-
geries in our trauma center. Among these patients,
214 individuals experienced mortality within 1 year
postoperatively, while 63 patients were excluded due to
incomplete information or non-response. Finally, 992 in-
dividuals were included for analysis and allocated to either
the LTFU Group (n = 189) or the FU Group (n = 803). The
LTFU rates among the 992 patients escalated progressively
from 2.6% at the 1-month, to 6.8% by the 3-month point,
and further to 15.5% at the 6-month interval, culminating
at 19.1% 1 year post-surgery. The mean age of patients was
found to be 82.0 years (IQR: 73.0-87.0 years) in LTFU
Group, and whereas it was observed as 76.0 years (IQR:
65.0-82.0 years) in FU Group, respectively (P < 0.001).
The FRS between the LTFU Group and FU group ex-
hibited no significant difference (84.0 vs 81.0, P = 0.060).
No notable differences were identified regarding sex
distribution, employment status or living status between
2 groups (Table 1).

The results of the binary logistic regression analysis
were presented in Table 2. Advanced age at surgery (OR =
1.085, P < 0.001), femoral neck fracture (OR = 3.368, P <
0.001), distance from residence to hospital (OR = 1.047,

P < 0.001), hip arthroplasty (OR = 1.971, P = 0.002) and
patients’ transportation to the hospital via urban-rural
public transit (OR = 3.667, P = 0.023) were identified
as significant risk factors for noncompliance with follow-
up visit. However, no statistically significant difference
was observed regarding the payment type of medical
expenses in the logistic regression analysis.

Previous studies have endeavored to identify the de-
mographic characteristics typically associated with pa-
tients lost to follow-up. Our study aimed to provide a more
in-depth analysis, evaluating both the demographics of
patients lost to follow-up and the specific reasons behind
their non-compliance. To this end, telephone interviews
and electronic questionnaires were further conducted to
uncover the subjective patient rationales for non-
attendance, given their potential impact on postoperative
follow-up. Patients from the LTFU Group were inter-
viewed to determine their primary reason for non-
attendance at the scheduled postoperative follow-up ap-
pointments. We then systematically categorized these
reasons, drawing on existing literature to present them in a
concise and clear manner. It was noteworthy that 32.8% of
these questionnaires completed by family members, en-
suring that the perspectives of our elderly participants were
accurately captured. The reasons for loss to follow-up
among the 189 patients in the LTFU Group were sum-
marized in Table 3. It was shown that the most common
subjective reason for not returning to our clinic was
symptoms improvement. Secondly, 30.2% of patients
discontinued follow-up due to physical ailments and/or
advanced age preventing them from traveling. Moreover,
38 patients (20.1%) cited long distance to hospital or
transportation difficulties as their main reasons for dis-
continuing follow-up. Furthermore, 18 patients (9.5%)
responded choosing an alternative health care institution
instead of continuing with our clinic’s follow-up plan.
Finally, 5 patients (2.6%) reported loss of follow-up due to
financial constraints.

Discussion

Lack of routine postoperative follow-up remains a per-
sistent issue for orthopaedic surgeons, potentially im-
posing significant costs on the health care system and
posing potential risks to individual patients.13,23,24 A
standardized hip fracture program for geriatric patients has
been reported to effectively reduce the 30-day mortality
risk among high-risk individuals.25 Conversely, patients
who discontinued follow-up might have worse function
and poorer prognosis.13,26 In addition, loss of follow-up
would potentially bring about bias, reduce statistical
power,14,27,28 and result in underestimation or overesti-
mation of therapeutic effects.29 A systematic review based
on an analysis of 235 published reports concluded that the

Rui et al. 3



Table 1. Baseline Characteristics of the 2 Groups.

LTFU Group (n = 189 19.1%) FU Group (n = 803 80.9%) P Value

Age at surgery (yearsb) (IQR) 82 (73.0-87.0) 76.0 (65.0-82.0) <0.001*
Gender 0.257
Male 73 275
Female 116 528

Fracture type (n) 0.001*
Femoral neck fracture 127 429
Intertrochanteric fracture 62 374

Surgical procedures (n) <0.001*
Internal fixation 65 438
Hip arthroplasty 124 365

Functional recovery scoreb (FRS) (IQR) 84.0 (63.0-93.0) 81.0 (69.0-97.0) 0.060
Employment status (n) 0.266
Employed 12 71
Unemployed 177 732

Payment type of medical expenses (n) 0.035*
Employee basic medical insurance 50 285
Resident basic medical insurance 105 392
Self-paying 26 77
Other insurances 8 49

Means of transport to hospital (n) <0.001*
Walk/wheelchair 8 66
Bus 33 136
Private car/Taxi 129 578
Urban-rural public traffic 19 23

Living status (n) 0.165
Alone 20 116
Not alone 169 687

Distance from residence to hospital (Kmb) (IQR) 17.3 (6.5-27.4) 9.7 (3.5-20.0) <0.001*

aMean values.
bMedian, IQR = interquartile range.
* P < 0.05.

Table 2. Potential Predictors of Loss to Follow-up one Year Postoperatively.

Predictor B S.E. Wald OR (95%CI) P Value

Age at surgery 0.081 0.012 48.364 1.085 (1.060-1.110) <0.001*
Payment type
Employee basic medical insurance 1.000
Resident basic medical insurance �0.033 0.215 0.024 0.967 (0.635-1.474) 0.878
Self-paying 0.534 0.303 3.105 1.706 (0.942-3.092) 0.078
Other insurances �0.251 0.544 0.213 0.778 (0.268-2.258) 0.644

Fracture type 1.214 0.201 36.386 3.368 (2.270-4.996) <0.001*
Surgical procedures 0.678 0.223 9.256 1.971 (1.273-3.051) 0.002*
Distance from residence to hospital 0.046 0.010 23.199 1.047 (1.028-1.067) <0.001*
Transport to hospital
Walk/wheel chair 1.000
Bus 0.388 0.455 0.728 1.475 (0.604-3.598) 0.393
Private car/Taxi �0.539 0.470 1.313 0.960 (0.3989-2.317) 0.252
Urban-rural public traffic 1.299 0.573 5.137 3.667 (1.129-11.277) 0.023*

CI, Confidence Interval; OR, Odds Ratio; S.E., Standard Deviation; B, Beta.
* P < 0.05.
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outcomes of patients lost to follow-up could alter the in-
terpretation of results in randomized controlled trials.30

Our findings revealed that loss to follow-up was a prev-
alent issue among our cohort of surgically treated hip
fracture geriatrics. The rate of patient attrition in postop-
erative follow-up appointments displayed a gradual ascent,
initially recording a 2.6% non-attendance rate for the first
1-month follow-up visit. This figure escalated to a sig-
nificant 19.1% within the 1 year post-surgery, correlating
closely with previously reported LTFU rates.31,32 In a
prospective cohort study involving 1083 patients who
underwent hip-fracture surgery one year postoperatively,
270 patients were found lost follow-up due to organiza-
tional issues and 69 patients could not be contacted
anymore, resulting in a loss to follow-up rate of 31.3%.33 It
has been suggested that a loss to follow-up rate lower than
5% was associated with minimal bias, whereas a rate
greater than 20% might potentially pose serious threats to
the sensitivity and validity of research data.34 Neverthe-
less, 1 simulation-based study indicated that a 20% loss to
follow-up could substantially influence study outcomes,
indicating that this rate might not be universally acceptable
for orthopedic trauma studies.35 In view of this, our
research merely documented the loss to follow-up rate
without predefining a significance threshold. However, our
findings disclosed a rate that nearly approached the critical
20% threshold. This finding emphasized the crucial role of
regular follow-up appointments and the necessity to in-
tensify interventions aimed at improving patient compli-
ance with their postoperative follow-up visits.

Several factors, including socio-economic demographic
features as well as patient-related factors, might impact
patients’ adherence to follow-up after surgery. The binary
logistic regression analysis revealed that advanced age,
femoral neck fracture, hip arthroplasty, long distance be-
tween residence and hospital, urban-rural public trans-
portation for hospital visits were significant predictors for
loss to follow-up 1 year postoperatively. In the present
study, the average age of the LTFU group was higher than
that of the FU group. Compared with the elderly, younger
patients might be more likely to attend follow-up visits

independently without relying on family members. Berg
et al identified unmarried or unemployed status as inde-
pendent predictors of loss to follow-up in a cohort study of
335 patients treated for metacarpal fractures,10 which was
attributed to social deprivation.10,36 However, there were
no differences between the 2 groups in our study regarding
employment or living status. The significant differences in
patient age and living situation between our study and
Berg’s series suggest a reduced impact of social depri-
vation on follow-up rates. Additional risk factors for loss to
follow-up were found related to fracture type and surgical
method. Specifically, patients with femoral neck fracture
who underwent hip arthroplasty were more likely to be loss
to follow-up in our study. Consistent with our observa-
tions, a secondary analysis of a cohort involving 2520 hip
fracture patients revealed that patients who received ar-
throplasty for femoral neck fractures were more prone to
LTFU than those subjected to internal fixation.37 This
disparity may stem from the fact that hip arthroplasty is
perceived as a more definitive treatment, whereas indi-
viduals with internal fixation require ongoing surveillance
to confirm fracture healing, which in turn fosters greater
compliance with postoperative follow-up visits.37

It has been suggested that loss to follow-up might be
associated with poor clinical outcomes as dissatisfied
patients seek further care elsewhere. However, our study
demonstrated that the Functional Recovery Scores among
the LTFU cohort were not significantly different from
those of the FU group. Additionally, 71 (37.6%) patients in
the LTFU group responded symptomatic improvement and
voluntarily discontinued their scheduled clinic visits, cit-
ing this as the reason for their noncompliance with clinic
attendance. A systematic meta-analysis of 8 prospective
randomized trials, which included a total of 2206 patients,
compared the effectiveness of arthroplasty and internal
fixation in treatment of geriatric femoral neck fracture. The
findings underscored that patients who underwent ar-
throplasty reported better function, fewer complications
and less postoperative pain.38 Patients with reduced
postoperative discomfort may have considered subsequent
follow-up appointments to be non-essential, thus poten-
tially increasing their risk of becoming LTFU, which was
emerged as the predominant cause for patient attrition in
the study of Casp et al.39 Joshi et al40 reported a note-
worthy finding of reduced failure in revision surgery and
higher satisfaction results among those classified as LTFU
subsequent to total knee arthroplasty, as opposed to pa-
tients who fully engaged in their postoperative follow-up.
This observation posited that the absence of continued
engagement in follow-up appointments did not invariably
signal suboptimal clinical outcomes. Additionally, a na-
tional multicenter follow-up study had illuminated that
patients’ perception of symptom improvement during the

Table 3. Primary Reasons for Follow-up Loss.

Reasonsa N Percent (%)

Symptoms improvement 71 37.6
Lack of ability to hospital 57 30.2
Difficulties of transportation to hospital 38 20.1
Change health care institution 18 9.5
Financial constraints 5 2.6

aAll patients stated 1 main reason.
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follow-up period could engender a perception that further
follow-up may be deemed unnecessary.41

Previous studies in the field of traumatic surgery and
emergency medicine had indicated that distance to hospital
and transportation expenses played significant roles in
noncompliance with postoperative follow-up.42,43 Geng
et al. concluded that inconvenient transportation and long
distance to clinic were the most commonly reported rea-
sons for discontinuing follow-up appointments.44 Our
findings also revealed a correlation between distance to
hospital and noncompliance among our patients, as those
from the LTFU group tended to reside farther away from
the medical facility. However, a retrospective analysis of
307 patients who underwent surgical treatment after or-
thopedic trauma found no association between distance to
the hospital and noncompliance.45 It is worth noting that
their trauma center served a relatively larger geographic
area than ours, potentially leading to additional impact on
patients’ transportation arrangements and resulting in more
patients being loss to follow-up. Due to the challenges in
accurately calculating transportation costs, our analysis
was limited to analyzing the chosen mode of transport for
accessing hospital. It was found that the convenience of
patients’ follow-up visits was a primary factor, as indi-
viduals in the LTFU group were more likely to rely on
public transportation such as urban-rural coaches. This
finding was consistent with the results obtained from the
questionnaire survey, highlighting that 20.1% of patients in
the LTFU group identified geographical distance to the
hospital and transportation difficulties as primary factors
contributing to discontinuation of follow-up.

Geriatric patients, often termed “transportation disad-
vantaged patients”, face unique challenges due to their
complex medical needs and chronic physical ailments,
making them less suited for public transport.46 Further-
more, a great proportion of elderly patients with infirmity
or at an advanced age, specifically 30.2% of those in the
LTFU group, reported a lack of capability to continue their
follow-up appointments. This finding underscored the
pivotal role that the inconvenience of attending clinic visits
played in this context. Additionally, 18 patients in the
LTFU group, accounting for 9.5%, stated that they had
opted for an alternate health care institution, due to in-
convenience of accessing our hospital. Finally, the pay-
ment type of patients’ medical expenses was analyzed.
Although the proportion of patients with resident basic
medical insurance or at their own expense was higher in the
LTFU group, no statistic differences were found in the
logistic regression analysis. The public medical insurance
system in our country, which covers the majority of the
population, ensures that medical services are readily ac-
cessible to patients at a low cost.47

Our study had several potential limitations that warrant
acknowledgment. Firstly, it was dependent on accurate

entry of databases. The absence of comprehensive infor-
mation precluded us from analyzing additional factors such
as life style, household income, and education level, which
had been also reported to be associated non-compliance.
Secondly, the study encountered challenges in addressing
the socioeconomic and geographic disparities that unde-
niably influenced patients’ ability to adhere to follow-up
appointments. Another issue was the potential for inter-
viewer bias, as the survey outcomes hinged on the patients’
responses to telephone contact. To mitigate this, we
simplified the questionnaires to enhance response rates and
endeavored to ensure that all non-attenders received at
least twice telephone surveys. We also excluded the in-
complete or inconsistent information to minimize bias in
our findings. Lastly, our study was initiated prior to the
COVID-19 pandemic’s emergence, which resulted in
substantial change in orthopedic clinical and surgical ac-
tivity, as well as postoperative follow-up due to the im-
plementation of social distancing policies.48 To mitigate
any potential confounding effects that the pandemic and its
associated restrictions might have had on patient follow-up
behaviors and clinical outcomes, we excluded patients who
were part of the study during the pandemic period. Despite
the inherent limitations, our research successfully identi-
fied elderly patients at an elevated risk of being lost to
follow-up following hip fracture surgery.

Conclusions

Loss to follow-up was a prevalent issue among elder
patients underwent surgery for hip fractures. Our research
findings indicated that there were multiple factors con-
tributing to noncompliance. Advanced age, femoral neck
fracture, hip arthroplasty, long distance, and inconvenience
to hospital were identified as risk factors of loss to follow-
up within 1 year postoperatively. Furthermore, our study
suggested that patients who were lost to follow-up after
surgery were more likely satisfied with their clinical
outcomes and perceived further follow-up as unnecessary.
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