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Figure 5. Return to swimming after UKA (C.I.: Confidence Intervals).

Figure 6. Return to alpine ski after UKA (C.I.: Confidence Intervals).

Figure 7. Return to fitness after UKA (C.I.: Confidence Intervals).

Figure 8. Return to tennis after UKA (C.I.: Confidence Intervals).

3.5. Comparison with TKA

Three papers compared RTS outcome of UKA and TKA patients’ cohort [22,28,29].
Harbourne et al. [22] at 12 months of follow-up recorded a higher rate of return to activity in
patients with UKA than TKA (75% vs. 59% p < 0.001). According to results of Walton et al. [28],
the UKA group had a better percentage of patients that increased or maintained sport activity compared
to the TKA group (P_.0003); moreover, TKA patients significantly reduced postoperative sport activity
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compared to UKA’s (P_.0001). Wylde et al. [29] investigated return to sport after different type of
implant (THA, Hip Resurfacing, TKA, UKA) and no significant difference differences were detected in
postoperative sport participation between UKA and TKA (75% vs. 73.1%). Meta-analysis study pooling
showed a better RTS in patients undergoing UKA (Odds Ratio 2.14 95% CI 1.29, 3.55). Results are
shown in Figure 9.

Figure 9. Return to sport after UKA vs. TKA (C.I.: Confidence Intervals, O.R.: Odds Ratio).

3.6. Clinical Outcome Data

Several clinical outcome assessment measure and sport specific questionnaires were utilized.
Oxford Knee score were used in six studies [22,24–28], Knee Society Score (KSS) in five studies
[10,21,24–27], WOMAC in three studies [21,24,27,29], Forgotten Joint Score (FJS) and UCLA in two
studies [21,24], Tegner Activity Score in two studies [25,26], KOOS [23] and Lysholm Knee Scale [21] in
one study. Clinical results of Canetti et al. [21] showed a higher IKSS-Objective (97.2 ± 5.9 vs. 91.2 ± 6.5;
p < 0.05) and a higher IKSS-Objective improvement (+ 30.9 ± 7.7 vs. + 22.8 ± 12.2; p < 0.05) compared
to conventional group of lateral UKA. Naal et al. [10] obtained an improvement on KSS score in their
postoperative assessment (from 129.9 ± 24.8, vs. to 186.9 ± 18.3) with a good result in terms of quality
of life stated with SF-36. Pandit et al. [26] obtained a good postoperative results with the first 1000
cases of Oxford phase 3 medial UKA at 5 years: mean OKS was 41.3 (SD 7.2), mean AKS Objective
Score 86.4 (SD 13.4), mean AKS Functional Score 86.1 (SD 16.6), and mean Tegner activity score 2.8
(SD 1.1). The same group, in 2015 [25], published results of cementless fixation for the same implant
with similar postoperative clinical and functional results: OKS 43 (SD 7), AKSS (objective) 81 (SD 13),
AKSS (functional) 86 (SD 17), and Tegner activity score of 3 (1–8). Pietschmann et al. [27] had a higher
postoperative OKS, KSS, WOMAC and UCLA score. Active patients in sport preoperatively, except for
KSS knee objective score, obtained statistically significant higher score than inactive patients group
(OKS < 0.01, UCLA < 0.0001, KSS function < 0.01, KSS knee subjective < 0.01, KSS overall < 0.01,
WOMAC < 0.05, WOMAC stiffness < 0.05, WOMAC ADL < 0.01, WOMAC overall < 0.01). Results are
summarized in Table 2.

3.7. Clinical Outcome Data UKA vs. TKA

Four studies compared clinical outcome in patients aged more than 65 years old and underwent
to UKA and TKA [23,24,28,29]. In the patients’ cohort of Lygre et al. [23], UKA had a statistically
significant superiority over TKA in terms of KOOS “Symptoms” (adjust mean diff 2.7 p = 0.04),
KOOS “Function in Daily Living” (ADL) (adjust mean diff 4.1 p = 0.01) and KOOS "Function in Sport
and Recreation" (adjust mean diff 5.4 p = 0.006). A prospective study designed by Matthews et al. [24]
showed no statistical difference according to satisfaction (89 vs. 87 p = 0.41) and perception of knee
normality (69 vs. 68 p = 0.99) scores between UKA and TKA; nevertheless, UKA reached a statistically
significant higher WOMAC (p = 0.003), SF-36 (physical p < 0.001; mental p = 0.25), Oxford knee
(p < 0.001), American Knee Society (clinical p = 0.002; function p < 0.001) and Total Knee Function
Questionnaire scores (ADL p = 0.002; sport and exercise p = 0.02; movement and lifestyle p = 0.02).
Walton et al. [28] compared in their study Mini-Incision Unicompartmental Knee Arthroplasty versus
TKA and reported better results in terms of OKS (p = 0.0426) and mean modified Grimby score

150



J. Clin. Med. 2020, 9, 1756

(3.89 SD:1.27 vs. 2.76 (SD:1.12). In the last comparative study, performed by Wylde et al. [29], no clinical
difference between UKA and TKA in terms of WOMAC pain (81.5 SD = 20.8 vs. 81.6 SD = 19.3) and
function (76.3 SD = 21.4 vs. 79.1 SD = 20.5).

Table 2. Functional outcomes of included studies.

Author and Year N.er of Patients
Preoperative Postoperative

Outcome
Mean SD Mean SD

Canetti R. 2018 28

66.3 8.9 97.2 5.9 KSS-Objective
84.6 11.3 96.4 9.2 KSS-Functional
6.4 1.6 6.6 1.4 UCLA
n/a n/a 96.4 8.3 Lysholm scale

Naal F. 2007 83 129.9 24.8 186.9 18.3 KSS total

Pandit H. 2011 1000

24.7 8.7 38.6 8.4 OKS
2.3 1.1 2 8.4 Tegner activity score
68.7 18 81.1 11.3 AKSS-F
47.4 20 81.1 16 AKSS-O

Pandit H. 2015 520

27 9 43 7 OKS
3 n/a 3 n/a Tegner activity score

71 17 86 16 AKSS-F
52 20 92 12 AKSS-O

Pietschmann M. 2012 131

n/a n/a 95.3 9.5 KSS-Objective
n/a n/a 86.7 13.8 KSS-Functional
n/a n/a 6 1 UCLA
n/a n/a 189 26.8 KSS total
n/a n/a 38.6 7.3 OKS
n/a n/a 90.6 9.7 WOMAC ADL

S.D.: Standard Deviation, N/A: Not Available, OKS: Oxford Knee Score, KOOS: Knee injury and Osteoarthritis
Outcome Score, KSS: Knee Society Score, AKSS: American Knee Society Score, UCLA: University of California Los
Angeles, WOMAC: Western Ontario McMaster universities osteoarthritis index.

3.8. Quality Assessment (MINORS)

The MINORS score ranged from 7 [27] to 12 [25] for non-comparative studies and from 12 [28] to
17 [21] for the comparative ones (Table 1). The mean value was 10 for non-comparative studies and 15
for comparative studies. The funnel plot of studies evaluating RTS after UKA showed a symmetrical
distribution, while a rather poor precision of observations, suggesting an overall low-moderate risk of
methodological bias (Figure 10).

Figure 10. Funnel plot showing studies evaluating RTS after UKA.
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4. Discussion

Elderly patients represent a selected population, which is changing in activity needs in recent
years, according to general lifestyle modifications of the society. The main findings of the present
investigation suggest a good proportional same level RTS in elderly patients after UKA (return
proportion 0.86, 95%CI 0.78, 0.94), showing also better relative RTS and time to RTS of patients
undergoing UKA, in comparison to those undergoing TKA. Moreover, patients undergoing TKA were
more likely to reduce their activity level after the surgery [28]. Meta-analysis of the sport-specific
RTS showed that higher return rates were observed for low-impact sports (e.g., swimming, fitness,
hiking), whereas high-impact sports (e.g., tennis and alpine ski) prevented a full return to activities.
The proportion of RTS for cohorts of patients undergoing UKA is in line with authors’ experience
and with literature-reported rates [10,21,30]. However, given the high heterogeneity of the studies
concerning this outcome (90%), the result should be carefully interpreted. A first consideration concerns
the average age of the cohorts, which was higher in those study reporting a lower RTS proportion.
Furthermore, the differences in type of UKA implants could determine the activity level, with possible
implications in polyethylene wearing [31]. Another major concern in general study heterogeneity is the
absence, in almost all the studies, of a description of rehabilitation protocols and of surgical incision.
In an era of wide differences in rehabilitation (i.e., fast-track, aquatic rehabilitation), understanding
the post-operative protocols may be the key to evaluate the postoperative outcomes [32]. Moreover,
the knee extension apparatus, thus the surgical approach plays a major role in return to activity and
its timing.

Clinical outcomes reported in the included studies were filtered to collect those relative to sport
participation and activity level. Although heterogeneous, an overall evaluation of the scores showed
that either objective and subjective assessment improved significantly after UKA, suggesting that
patient perception of the beneficial effects of the surgery reflects a standardized clinical examination
and ROM assessment. Similarly, comparison of clinical outcomes after UKA with those after TKR
favored the patients undergoing UKA. However, given the absence of control groups in most of the
included studies, the meta-analysis evaluation was not possible, given the impossibility to calculate
the standardized mean difference.

Concerning comparison of RTS and clinical outcomes between cohorts undergoing UKA and
TKA, a potential confounding factor is age, as average age of UKA cohorts was 66.3 years, while mean
age of TKA cohorts was 74 years. A 10-year difference is relevant by the observation that younger
patients are more likely to continue in sport participation. This is especially true, given the higher and
higher percentage of elderly population involved in sport activities in recent years [33]. Focusing on
elderly population underlined some differences with available evidence on general population
(non-elderly) [34,35]. First of all, as reported in previous literature reviews [11], the return to
high-impact sport in patients that underwent either TKA and UKA was high, and not excessively
different from those of low-impact sports [36,37]. Common experience leads the orthopedic surgeon
to suggest caution in sport participation after joint arthroplasty, for the risk of component migration,
loosening, and periprosthetic fractures. However, no specific evidence advices about long term results
of sport involvement after UKA [30].

The UKA, a joint preserving arthroplasty, has been designed for those patients with localized
osteoarthritis and was found especially beneficial in active individuals. However, the follow-up length
reported in available literature is too short to assess failure and revision rates. It is opinion of the
authors that until clear data will be available, the general attitude for patients and surgeon in regard to
RTS will go toward a careful approach.

Another concern, in regards of the available literature, is the lack of information about reasons
of not to return to sport activities. None of the articles included in this review reported the clinical
and functional reasons that prevented the patients to return to activity, except a few reported surgical
complications (i.e., common peroneal paralysis [21]). The issue of motivational causes that prevent RTS
is relevant and only some studies in the gerontology field address the question [6,14]. An interesting
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point to improve future research would be to introduce motivational and depression scales next to
functional patient reported outcome measures.

The overall LOE of included studies was low, as most of the evaluations were retrospective or
were case series. This is reflected in the relatively high risk of bias which MINORS score showed.
In particular, the worst item was the blinding of participants. However, given the type of therapeutic
intervention considered, blinding was impossible.

The funnel plot evaluation was limited to those studies assessing the proportional RTS of patients
after UKA. A balanced funnel was observed at visual inspection, but a relatively low precision was
found for some studies, suggesting an overall low–moderate risk of methodological bias.

This is the first literature review and meta-analysis that selected age of the cohorts undergoing
UKA, focusing the research questions on the elderly population. Meta-analysis had a two-fold
aim: to investigate proportional RTS in UKA-only cohorts and to compare UKA and TKA patients.
However, the study was not free from limitations. First of all, the limited number of studies reporting
sport-specific outcomes after UKA and the low LOE prevented the authors to gather a sufficient
evidence to finally answer to the research questions. Furthermore, the differences in study design,
age of the cohorts and effect sizes yielded to high heterogeneity and prevented to draw a robust
overall meta-analysis.

5. Conclusions

UKA is a valid and reliable option for elderly patients to satisfactorily resume their sport practice,
especially for low impact activities. The rate of return to sports following UKA is higher than TKA.
The most practiced sports after surgery are low contact activities such as swimming, fitness, and hiking.
Unfortunately, there is a lack of consistent clinical data on the functional improvement before and after
surgery in elderly patients, thus a standardized evaluation of patient after surgery is prevented. More,
prospective, comparative studies are needed to determine the standardized functional improvement of
elderly patients after UKA.
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Abstract: The aims of this systematic review and meta-analysis were to evaluate the effects of physical
exercise on static and dynamic balance in the elderly population, and to analyze the number of falls
and fallers. A systematic literature search was conducted using PubMed–Medline, Cochrane Central,
and Google Scholar to select randomized clinical trials that analyzed the role of exercise on balance
and fall rate in patients aged 65 or older. Sixteen articles were included in this review. Applying the
Cochrane risk-of-bias tool, three studies were determined to be at low risk of bias, nine at unclear
risk of bias, and four at high risk of bias. The meta-analysis showed improvements in dynamic
balance (p = 0.008), static balance (p = 0.01), participants’ fear of falling (p = 0.10), balance confidence
(p = 0.04), quality of life (p = 0.08), and physical performance (p = 0.30) in patients who underwent
physical exercise compared to controls. The analysis of the total numbers of falls showed a decreased
likelihood of falls in patients who participated in exercise programs (p = 0.0008). Finally, the number
of patients who fell at least once was significantly reduced in the intervention group (p = 0.02).
Physical exercise is an effective treatment to improve balance and reduce fall rates in the elderly.

Keywords: physical exercise; balance; falls; older people; systematic review; meta-analysis

1. Introduction

Increasingly, attention is being paid by the scientific community to aging, and especially to
successful aging. Several interventions aimed to improve the physical and psychosocial status of
the elderly have been developed [1]. The decline in physical performance and cognitive capabilities
with age causes progressive impairment of muscle strength, coordination, and balance [2], exposing
people to a higher risk of falls [3,4]. Human balance is a complex multidimensional concept related to
postural control, and it refers essentially to the ability to maintain a posture (e.g., sitting or standing),
move between postures, and not fall when reacting to an external disturbance [5]. Apart from the risk
of fractures [6] associated with falls, balance represents one of the main features of a plethora of daily
activities, both professional and recreational; thus, an impairment of this ability could have a detrimental
effect on quality of life [7]. A clear definition has been proposed for a “fall”, namely “inadvertently
coming to rest on the ground, floor or other lower level, excluding intentional change in position to
rest in furniture, wall or other objects” [8]. Almost one out of three elderly people experience a fall
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every year [9,10], while a person who experiences at least two falls within 6 months is defined as a
“recurrent faller” [11,12]. Falls in older people are concerning events that could result in fractures,
residual disability, chronic pain, and loss of independence, leading to important social and public
health consequences requiring expensive long-term treatments [13] and accounting for 40% of all
injury-related deaths in this group. The severity of the injuries derived from falls vary considerably
from minor cutaneous injuries to major fractures, and, in some cases, to fatal traumas [14]. For those
patients affected by osteoporosis, the risk of femoral fractures or vertebral body fractures is high,
especially for ground-level falls or falls on stairs. The risk for head trauma is consistent across the whole
elderly population, and such injuries may result in intracranial pathology with functional sequelae [15].
Progressive physical impairment can happen because of inactivity, which is recognized to be a factor in
decreased body function in the elderly [16,17]. Indeed, physical exercise (PE) plays a fundamental role
in the prevention of several age-related pathologies, such as metabolic and cardiovascular disease,
cancer, and loss of bone quality, to such an extent that the proclamation “exercise is medicine” has
been made [18,19]. There is overwhelming evidence that physical exercise can lower the risk of falling
in elderly people, averting muscle mass reduction, and improving balance control. In particular, leg
strength training seems to be crucial in preventing falls, as lower-limb weakness has been identified as
a significant risk factor for falling [20]. In particular, the risk of falling can be assessed using postural
control markers. For instance, it has been demonstrated that the risk of a fall is more than doubled
when the timed up-and-go (TUG) test requires ≥13.5 s to be completed, the gait speed is <1 m/s, and the
modified Romberg test shows a standing time of ≤19 s [21,22]. Furthermore, balance training (BT) has
been investigated in recent years [23,24] as an important intervention to slow the physiological decline
of balance control in the elderly, and has been revealed to be an effective option for improving balance
and postural control [25,26]. Aging involves some changes that affect balance; these include rigidity
and reduced range of articular motion, sarcopenia and impaired muscle strength [27,28] cognitive
decline, and changes in sensory systems, such as poor vision and hearing [29]. Thus, many systematic
reviews and meta-analyses have reported that BT plays a crucial role and it is recommended among
other interventions to reduce the risk and rate of falls in older adults [24,30]. We present an updated
systematic review and meta-analysis with the aim to analyze the effect of physical exercise on static
and dynamic balance in patients aged 65 years or over. The primary endpoint was the improvement of
balance performance after various types of physical exercise. The secondary endpoint was the number
of falls and/or fallers before and after a course of physical exercise.

2. Materials and Methods

This systematic review was conducted in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) guidelines [31] and was performed using the
PRISMA checklist (Table S1). In this manuscript, we included randomized clinical trials (RCTs) that
evaluated the effect of physical exercise on static and dynamic balance and on the number of falls and
fallers in the elderly.

2.1. Inclusion Criteria

The inclusion criteria were RCTs in the English language published in the past decade,
which analyzed the effects of land-based or aquatic exercise on balance and falls rate on patients aged 65
or older, according to the World Health Organization (WHO) definition of the elderly. Exclusion criteria
were studies that involved patients with Parkinson’s or Alzheimer’s disease, dementia, hemiplegia,
cancer, fibromyalgia, or following a stroke, spinal cord injuries, or fractures. We excluded studies that
evaluated activities such as tai chi, yoga, pilates, or dance.

2.2. Search Methods

A systematic literature search was conducted using the following online databases:
PubMed–Medline, Cochrane Central, and Google Scholar. We used the following search strings:
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(“Balance” (Journal) OR “balance”(All Fields)) AND (“exercise”(MeSH Terms) OR “exercise”(All Fields)
OR (“physical”(All Fields) AND “activity”(All Fields)) OR “physical activity”(All Fields)) AND
(“aged”(MeSH Terms) OR “aged”(All Fields) OR “elderly”(All Fields)). Moreover, the following filters
were used: randomized controlled trial (article types); 2010/01/01 to 2020/05/01 (publication dates);
aged: 65+ years (ages); English (languages); humans (species). The reference lists of the included
RCTs were checked in order to select further studies for inclusion. After duplicates were removed,
two reviewers (G.P. and S.V.) independently read the abstracts of studies appropriate for inclusion.
Differences of opinion were resolved by discussion with the third review author (R.P.). Finally, the full
articles were checked by two investigators (G.P. and S.V.) in order to choose the studies to be included
in the review and meta-analysis.

2.3. Data Collection, Analysis, and Outcomes

Two review authors (G.P. and S.V.) independently performed data extraction. The following
data were extracted from the included studies: authors, year of publication, type of study, level of
evidence, numbers of participants and their age and sex in both study and control groups, previous
falls, follow-up, and intervention(s) in the experimental and in the control group. Many outcomes
were analyzed for the assessment of static and dynamic balance, participants’ fear of falling, physical
performance, quality of life, and risk of falls. Finally, total number of falls, number of fallers, and fall
rate (falls per person-year) were compared between exercise and control groups.

2.4. Risk of Bias Assessment

The risk of bias of the included RCTs was independently assessed by two investigators (G.P.
and S.V.) by the Cochrane risk-of-bias tool [32]. This tool consists of seven items: random sequence
generation, allocation concealment, blinding of participants and personnel, blinding for outcome
assessment, incomplete outcome data, selective reporting, and other sources of bias. Each item was
graded as having a low, unclear, or high risk of bias. Thus, the trials presented low risk of bias if six or
seven domains were reported to have low risk of bias, unclear risk of bias if four of five domains were
at low risk of bias, or high risk of bias if fewer than four domains were at low risk of bias.

2.5. Statistical Analysis

A meta-analysis was conducted using the Review Manager (RevMan) software Version 5.3.
Continuous outcomes were used to assess effects on static and dynamic balance, fear of falling,
physical performance, quality of life, and risk of falls between the experimental and the control groups.
Dichotomous outcomes were used to assess the total number of falls and the number of fallers between
the two groups. Due to the use of different scores for the various outcomes, the continuous data are
shown as standard mean difference (SMD) with 95% confidence intervals. Negative values of SMD
indicate a benefit for the intervention group. Dichotomous data are presented as odds ratio (OR)
with 95% confidence intervals. For the calculation of the weight of the samples of the trials, falls or
fallers per month of follow-up were used instead of the total events. The I2 test was used to evaluate
heterogeneity. In the presence of low heterogeneity (I2 < 55%), we used a fixed-effect model; otherwise,
a random-effect model was applied. The statistical significance of the results was set at p < 0.05.

2.6. Quality Assessment

The GRADE (Grading of Recommendations Assessment, Development, and Evaluation)
assessment was used to evaluate the quality of the evidence of the outcomes and strength of
recommendation [33]. This tool evaluates five items for each outcome: risk of bias, inconsistency,
indirectness, imprecision, and publication bias. Each component was classified as not serious, serious,
or very serious. The GRADE allocates the quality of evidence for the outcomes as high, moderate, low,
or very low. RCTs were assigned an initial ranking of high, which could be downgraded for the items
mentioned above.
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3. Results

3.1. Results of the Search

The literature search yielded 1397 articles. After the removal of duplicates, the titles and abstracts
of 1267 of these were examined, leading to the selection of 69 eligible papers that were read in full.
Subsequently, 53 studies were excluded for the following reasons: not reporting selected outcomes
(n = 17), not evaluating land-based or aquatic exercise (n = 11), patients aged below 65 years (n = 9),
protocols of RCT (n = 7), and case reports (n = 2). Finally, 16 articles were included in this review and
meta-analysis (Figure 1).

Figure 1. Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) flow diagram.

3.2. Demographic Data

The total number of participants in all the included studies was 2960, of which 1521 were in the
combined exercise group and 1439 in the combined control group. The ages of the patients ranged from
67.3 to 86 years in the intervention groups, and from 67.2 to 86 in the control groups. The percentages
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of women in the trials ranged from 50% to 100% in the experimental groups and from 44% to 100% in
the control groups. These data indicate a higher inclusion of females for the evaluation of the reported
outcomes, and there were four studies that included only elderly women. The percentage of patients
that had fallen at least once in the previous year was heterogeneous between the studies, ranging from
13.6% to 62% in the exercise groups and from 12.4% to 69% in the control groups. The demographic
characteristics of the patients at baseline are reported in Table 1.

3.3. Physical Activity Program

Fourteen studies evaluated land-based exercise, while the remaining two studies [34,35] examined
aquatic exercise (Table 2). Regarding exercise protocols, the patients in three trials participated in the
Otago Exercise Program (OEP) [36–38], while in the other studies, the patients participated in different
types of strength and balance training exercise programs. The mean follow-up was 9.2 months and
ranged from 4 weeks to 2 years.

3.4. Clinical Outcome Data

The mean outcome measures before and after treatment are reported in Table 3. Dynamic balance
was assessed in nine studies, using timed up-and-go (TUG) test [35,37–41], TUG-motor [42],
TUGcog [34], or 8 foot up-and-go test [43]. Static balance was evaluated via Berg balance score
(BBS) in six studies [34,37,40,41,43,44]. Participants’ fear of falling was assessed in five studies,
using the Falls Efficacy Scale—International (FES-I) [39,45], Modified Falls Efficacy Scale (MFES) [46],
Falls Efficacy Scale, Swedish version (FES(S)) [36], and Thai Falls Efficacy Scale (Thai FES-I) [37].
Balance confidence was reported in four studies, using the Activities-Specific Balance Confidence
(ABC) Scale [34,35,46] and short-ABC [47]. Quality of life was assessed in three studies using the
Short-Form-36 (SF-36) [39,45] or Short-Form-12 (SF-12) [40] Health Survey. Physical performance was
evaluated in three studies, using the Short Physical Performance Battery (SPPB) [36,38,45].

3.5. Methodological Evaluation

Upon applying the Cochrane risk-of-bias tool, three studies (18.75%) were determined to be at
low risk of bias (A), nine studies (56.25%) were at unclear risk of bias (B), and four studies (25%)
were at a high risk of bias (C) (Table 4). More specifically, random sequence generation was adequate
in all the studies except one (93.75%). Allocation concealment was considered adequate in 14 trials
(87.5%). Blinding for participants and personnel appeared to be impossible due to the nature of the
intervention; thus, it was inadequate in 15 studies (93.75%). Blinding for outcome assessment was
graded as adequate in 13 studies (81.25%). Incomplete outcome data were judged as adequate in eight
studies (50%). Selective reporting was considered adequate in 11 studies (68.75%). Other sources of
bias were adequate in eight trials (50%).
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Table 4. Cochrane risk-of-bias tool for randomized controlled trials.

Study
Random
Sequence

Generation

Allocation
Concealment

Blinding
(Participants

and
Personnel)

Blinding
(Outcome
Assessment)

Incomplete
Outcome

Data

Selective
Reporting

Other
Sources
of Bias

Risk of
Bias

Ansai L L H L L H U B

Arkkukangas L L H L L L U B

Arnold L L H L L U L B

Boongird L L H L U L L B

Clemson L L H L H L U B

El-Khoury L L H L L L L A

Gianoudis L U H U U L L C

Hale L L H L U L L B

Hewitt L L H L L L L A

Jacobson L L H H L H L B

Leiros-Rodriíguez L U H U L L U C

Liu-Ambrose U L H L L L L A

Miko L L H L H L U B

Patil L L U L H U U C

Patti L L H L H U U C

L: low; U: unclear; H: high.

3.6. Effect of Intervention

The meta-analysis showed the effect of exercise on dynamic balance, static balance, participants’
fear of falling, balance confidence, quality of life, and physical performance compared to controls
(Figure 2). TUG times decreased significantly in the intervention group, demonstrating significant
improvements in dynamic balance in comparison with the control group (SMD −0.51, 95% CI −0.88
to −0.13, p = 0.008). BBS showed significant improvements in static balance for the exercise group
(SMD −1.29, 95% CI −2.29 to −0.29, p = 0.01). FES showed better fear-of-falling outcomes in patients
who did physical exercise compared to controls (SMD −0.13, 95% CI −0.28 to 0.03), but no significant
differences (p = 0.10). Balance confidence, assessed by ABC, showed significant differences in favor
of the experimental group (SMD −0.52, 95% CI −1.01 to −0.03, p = 0.04). Short-Form Health Survey
results showed greater improvements in quality of life in the experimental groups (SMD −0.48, 95% CI
−1.01 to −0.05), without significant differences (p = 0.08). SPPB showed no significant differences in
physical performance between the two groups (p = 0.30), but better outcomes in the exercise group
(SMD −0.19, 95% CI −0.56 to 0.17). Summarily, analyzing all the reported scores, a significant difference
was shown in favor of the physical exercise group compared to the controls (p > 0.00001).
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Figure 2. Outcome measurements.

The analysis of the total numbers of falls showed a statistically significant decreased likelihood
of falls in patients who participated in exercise programs (OR 0.64, 95% CI 0.49 to 0.83, p = 0.0008)
(Figure 3).

Figure 3. Total number of falls.

Finally, the number of patients who fell at least once was significantly reduced in the intervention
group compared to the control group (OR 0.88, 95% CI 0.79 to 0.98, p = 0.02) (Figure 4).
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Figure 4. Number of fallers (≥1 falls).

3.7. Quality Assessment

The GRADE was used to assess the quality of the evidence provided in the included trials (Table 5).
There were six comparisons for continuous data and two for dichotomous data. Regarding scores,
TUG and BBS were downgraded by one level due to inconsistency of the results; thus, they reported a
moderate quality. FES, ABC, and SPPB showed moderate quality because they were downgraded by
one level for serious risk of bias. Finally, SF-36/SF-12 was downgraded by two levels due to serious
risk of bias and inconsistency; thus, it presented low quality. In contrast, the outcomes of both total
number of falls and fallers maintained a high quality of evidence.
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4. Discussion

The primary aim of this systematic review and meta-analysis was to evaluate the improvement of
balance performance in the elderly population after various types of physical exercise. A secondary
endpoint analyzed was the number of falls and/or fallers before and after an exercise program. Physical
exercise was shown to be very beneficial for older people in terms of dynamic and static balance, fear of
falling, balance confidence, quality of life, and physical performance, with a significant improvement
reported for all the considered scores in patients who participated in a physical treatment compared to
controls. The meta-analysis proved that the parameters for dynamic and static balance, such as TUG
and BBS, demonstrated the best improvements after PE, with the most statistical significance compared
to controls. In fact, balance training led to higher confidence in the participants’ ability to perform
various daily activities without falling, better patient mobility and safety at speed, greater ability to
perform balance-related tasks, and lessened difficulties with activities of daily living. PE seemed
to be particularly useful in reducing falls via the increase of postural control, more than improving
quality of life and physical performance in older people. Moreover, with the exception of SF-36/SF-12
which was low, all the other outcomes presented a moderate quality of evidence as assessed by
GRADE, thus supporting a recommendation of physical exercise in the geriatric population with
risk of falls. The number of falls was recorded using daily fall calendars, which were returned to
the blinded investigators. Regarding the evaluation of the number of falls and fallers, almost all
the studies showed great improvements in the patients who underwent PE. Furthermore, the data
showed both high quality and strength of recommendation according to GRADE for the benefit of
balance and postural control exercises to reduce the rate of falls in the elderly. Only one study [48]
reported no benefit in terms of falls and fallers after the exercise program, although it represented
an effective approach for the improvement of multiple musculoskeletal and functional performance
in older adults with risk factors for falls. Moreover, the meta-analysis showed that in patients who
performed physical exercise, there was a statistically significant decrease in both the number of falls
and fallers (respectively p = 0.0008 and p = 0,02). Furthermore, PE was more effective in reducing
the total number of falls than the number of fallers, showing that improving muscle tropism and
postural balance through specific protocol of exercises reduced the risk of falls, but it did not completely
eradicate the risk of falling at least once. These data seem to strengthen the concept that PE represents a
crucial aspect of prevention for reducing the risk of falls, which can lead to fractures and consequently
to hospitalization, surgical procedures, and prolonged immobilization, with an increase in national
healthcare costs. In contrast, a study by Lee et al. analyzed the effectiveness of exercise interventions
on the rate of falls and number of fallers in care facilities, and they showed significant differences
between all exercise interventions and control groups in the rate of falls, but they did not find
differences in the number of fallers between all exercise interventions and control groups [50]. Similarly,
Zhao et al. [51] showed that exercise had a positive effect on the reduction of fall-related fractures,
with improvements in the rate of falls and leg strength in older people; however, they reported only a
marginally beneficial effect of exercise on balance. Although the study population was represented by
elderly people, the mean ages of the patients were different in the various studies. However, there was
not a marked correlation found between age and greater improvements in the outcomes after balance
training. Moreover, four studies enrolled only women, while the others included both sexes at various
percentages. It seemed that in studies with only women, there were better improvements in the
selected outcomes; therefore, the role of physical exercise and balance training could be greater in
elderly women, and in the prevention of osteoporosis, reducing the risk of fracture following falls.
In this systematic review, we included only RCTs in order to evaluate the role of physical activity
compared to usual care. However, it was not possible to compare different kinds of physical activity in
order to determine which is better for older people. In particular, only two studies analyzed aquatic
therapy [34,35], which seems to be an interesting alternative to land-based exercise for the geriatric
population, permitting low-impact and low-weight-bearing exercise. In fact, Guillamon et al. [52]
presented some evidence that aquatic exercise can improve modifiable risk factors of falls, although
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the quality of this evidence was low, and there was a lack of consistency between studies. A limitation
of this systematic review was the high variability of the training protocols of the included studies.
Only few studies reported a fall-prevention program with a standardized protocol. The Otago Exercise
Program was applied in three studies [36–38]; this is an individualized home-based program of balance
and strength retraining exercises designed specifically to prevent falls [53]. Hewitt et al. [45] tested
the Sunbeam program, which consists of individually prescribed progressive resistance training plus
balance exercise. The Ossébo intervention, used by El-Khoury et al. [39], is composed of exercises
designed to improve postural stability, muscle extensibility, balance, reaction time, coordination,
and internal sense of spatial orientation [54]. The Lifestyle Approach to Reducing Falls through
Exercise (LiFE) program, reported on by Clemson et al. [46], is a home-based, lifestyle-integrated
balance and muscle-strengthening exercise training program specifically developed for fall prevention.
Otherwise, the other studies did not refer to standardized exercise protocols, but they reported
various generic exercises for postural balance, stationary strengthening [43], weight bearing [49],
aerobic elements [41], and proprioceptive training and eye–hand/eye–foot coordinative [44]. Finally,
Leiros-Rodríguez et al. [40] evaluated balance exercises as a recreational activity in public parks.
Therefore, quite all the studies differed in terms of the applied exercise program; thus, it was difficult
to compare the different results for the balance scores. Moreover, there was high heterogeneity among
the studies in terms of the volume of training, due to different numbers of training weeks, sessions per
week, exercises per session, repetitions per set, and sets per exercise, which resulted in varying loads
of balance and strength training and fall-prevention exercises. Another limitation was the relatively
short follow-up of some studies: it was one year or less in 87.5% of the studies, and may not allow the
long-term effects of PA on dynamic and static balance to be determined. However, the overall quality
of the included studies was good, with only four studies at a high risk of bias. The only critical item
regarded the blinding for participants and personnel, which was at a high risk of bias in all the studies
except one [49], but this was comprehensible for RCTs that compared clinical outcomes and the details
of falls in patients who participated in specific exercise programs or no intervention. Instead, almost all
studies used a clearly randomized allocation sequence and concealment, and the outcomes and falls
were classified by qualified examiners (e.g., geriatricians or physical therapists) blinded to group
assignment. Furthermore, the adherence to treatment in the studies was high and the patients lost to
follow-up were few, demonstrating that PE protocols were well accepted by patients, despite their
elderly age. In the literature search, we excluded many studies because they evaluated the role of PE
only in patients with neurological or cardiovascular disease, whereas we were interested in analyzing
the importance of exercise in the entire geriatric population, especially in healthy people, in order to
limit the reduction of postural control and loss of muscle strength that predispose this population to an
increased risk for falls [1]. We also focused on the differences between studies regarding the percentage
of patients that had fallen at least once in the previous year. These data varied between 12.4% and
69% in the pretreatment measurements. Moreover, in many studies, this percentage was higher in the
study group than in the control group; therefore, the result of fewer falls and fallers at follow-up in the
study group acquires even more significance in light of these considerations. Valdés-Badilla et al. [55]
reported the beneficial effects on quality of life, fall risk, activities of daily living, physical activity
levels, and blood parameters of governmental physical activity programs for independent older adults.
Finally, Tricco et al. [56] demonstrated that exercise was associated with a lower risk of injurious falls
compared with usual care, but the type of physical activity used to reduce falls should be selected
on the basis of patient and caregiver values. Sherrington et al. [24], in their systematic review and
meta-analysis, demonstrated that a high dose of exercise, particularly involving balance training,
can prevent falls in older people. In a more recent meta-analysis [57], the same group showed that
exercise reduced the rate of falls in community-dwelling older people by 21%, and had a fall-prevention
effect in community-dwelling people with Parkinson’s disease or cognitive impairment. In contrast
to these studies, we evaluated as outcomes not only the rate of falls or number of fallers, but also
the clinical scores for dynamic and static balance, participants’ fear of falling, physical performance,
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and quality of life in order to analyze the improvements in performing daily activities with less risk
and fear of falling. Moreover, we focused on elderly people without neurological or cardiovascular
disease, to recommend PE as an effective treatment for all the elderly population which could prevent
impairment of muscle strength and a higher likelihood of falling. Furthermore, we analyzed various
kinds of specific BT programs, including aquatic exercise, which could represent valid alternative or
complementary activity to land-based exercise.

5. Conclusions

This systematic review proved that physical exercise is an effective treatment to improve static
and dynamic balance and reduce the number of falls and fallers for patients aged 65 or over.
The meta-analysis reports strong evidence that exercise programs can reduce fall rates in the geriatric
population. Balance and postural exercises should be included in training protocols for the elderly
in order to prevent the risk of falls, and they should be performed in the entire healthy population,
not only as rehabilitation after stroke, fractures, or for patients affected by neurodegenerative disease.
However, further large-scale trials with longer follow-up are needed to estimate the long-term effects
of balance programs on decreasing the rate of falls. Moreover, more studies involving aquatic exercise
or comparing aquatic versus land-based programs are necessary to promote innovative strategies to
prevent falls in older people, which can be delivered by exercise trainers.
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Abstract: Background: Caregivers represent the core of patients’ care in hospital structures, in the
process of care and self-care after discharge. We aim to identify the factors that affect the strain of
caring for orthopedic patients and how these factors are related to the quality of life of caregivers.
We also want to evaluate the role of caregivers in orthopedic disease, focusing attention on the
patient–caregiver dyad. Methods: A comprehensive search on PubMed, Cochrane, CINAHL and
Embase databases was conducted. This review was reported following PRISMA statement guidance.
Studies were selected, according to inclusion and exclusion criteria, about patient–caregiver dyads.
For quality assessment, we used the MINORS and the Cochrane Risk of BIAS assessment tool. Results:
28 studies were included in the systematic review; in these studies, 3034 dyads were analyzed.
Caregivers were not always able to bear the difficulties of care. An improvement in strain was
observed after behavioral interventions from health-care team members; Conclusions: The role of
the caregiver can lead to a deterioration of physical, cognitive and mental conditions. The use of
behavioral interventions increased quality of life, reducing the strain in caregivers of orthopedic
patients. For this reason, it is important to consider the impact that orthopedic disease has on the
strain of the caregiver and to address this topic.

Keywords: caregiver; orthopedic disease; caregiver strain; hip; knee; shoulder; caregiver stress; dyads

1. Introduction

Orthopedic surgery is one of the most commonly performed surgeries worldwide [1,2]. Patients
undergoing orthopedic surgery can experience difficulties in the management of post-surgical
symptoms and physical limitations [3]. Orthopedic patients may experience barriers such as difficulties
with Activities of Daily Living (ADL) [4,5], and problems returning to post-surgical lives. For these
reasons, the role of the caregiver is of paramount importance in supporting dependent people both in
simple and complex activities [6]. Although they are often family members without formal training,
they take part in the activities of daily care, offering emotional support to the patients and replacing,
in whole or in part, the physically dependent patients in the ADLs. Additionally, they monitor the
patient’s care pathway, managing the symptoms and taking on the family responsibilities previously
managed by the patients [7]. All these factors contribute to increasing the caregivers’ workload and
they could affect caregivers’ quality of life, both pre to post the patients’ orthopedic surgeries [8]. The
poor physical conditions of patients are associated with a decrease in the quality of life of the caregiver
and an increase in stressors, due to all the caregivers’ responsibilities; the caregiver can also present
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physical problems due to the effort involved in helping the patient to move. It is therefore important to
enhance the caregiver’s safety to improve his/her physical condition [9]. Caregiving is emotionally and
cognitively demanding, and literature indicates that caregivers’ overall health is adversely altered [10].

The term “dyad” refers to the relationship between patient and caregiver, who are involved
physically and emotionally. The dyad is an important foundation for problem identification and
problem-solving included in the orthopedic patient process, from the pre-operative period to the
post-operative period. Humor, reassurance, and empathy are also important factors in this dyad
relationship. There is a need to enhance patient–caregiver dyad research, by studying the relationship
from pre-operative to follow-up to evaluate the changes in the patient’s outcomes, but also in the
caregiver’s psychological and cognitive sphere. There is a need to identify the type of supportive
relationship that is established with informal caregivers to offer them an appropriate educational plan.
Furthermore, it is necessary to evaluate if the degree of instruction received during the hospitalization
period and the knowledge of informal caregivers about the disease, is sufficient for them to be able to
face a functional recovery process in the postoperative period in order to maintain the role of caregiver
after patients’ surgery [11].

The present systematic review aims to identify, analyze and synthesize the studies on the role of
informal caregivers’ strain and difficulties when caring for orthopedic patients, focusing attention on
the patient–caregiver dyad, during the pre-operative to post-operative period.

2. Materials and Methods

A literature review was performed and reported following PRISMA statement guidance [12].
Preliminary searches of main databases could not find any existing or ongoing systematic reviews on
caregiver strain or difficulties of caring for orthopedic patients.

2.1. Eligibility Criteria and Search Strategy

Key words and combinations of key words were used to search the electronic databases and were
organized according to the Population Intervention Comparison Outcome (PICO) model as follows.

Study: original studies with different study designs; English language; recent studies (from 2003
to 2020).

Participants: patient–caregiver dyads, orthopedic patients and informal caregivers.
Interventions: educational interventions, home-care rehabilitations, emotional and social supports.
Outcome measures: The primary outcome of the review is the caregivers’ role in the orthopedic

patients’ functional recovery, the caregivers’ knowledge to manage orthopedic disease symptoms, the
caregivers’ strain, and the dyads’ quality of life; the secondary outcome is the impact that orthopedic
disorders have on quality of life, on stress level and on the psychological and physical status of patients.

A comprehensive search of the databases PubMed, Medline, Cochrane, CINAHL, and Embase
databases was conducted since the inception of the database to March 2020 with the English language
constraint. To ensure a comprehensive search, facet analysis, necessary to identify the key terms to be
used in the search strategy, was carried out. Keywords were combined using the Boolean operators
“AND” and “OR”. The search strategy was iterative and flexible within the limits of the search engines
of the individual databases.

The following medical subject heading (MeSH) keywords and free terms were used for the
search: caregiver, spouse, orthopedic disease, orthopedic, caregiver burden, hip, knee, shoulder, elbow,
wrist, hand, humerus, femur, patella, spine, ankle, foot, caregiver stress, patient–caregiver dyads.
Search strategies were checked by two reviewers (VC and GF). The exclusion criteria included: formal
caregivers, reviews, books, patients and caregivers without a relation. Further details about search
strategies are in Appendix A.
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2.2. Study Selection and Data Collection

Two researchers (VAr and VAl) independently reviewed all studies (title, abstract and full text) that
met the inclusion criteria and extracted relevant data. Disagreements were resolved by a discussion
among the reviewers.

We included observational studies, prospective studies, cohort studies, mixed studies, pre–post
quasi-experimental designs, randomized controlled trials, descriptive cross-sectional studies,
prospective longitudinal cohort studies, non-randomized trials, qualitatively focused ethnographic
approaches and retrospective analyses. The studies included articles published from 2003 to 2020.
Disagreement regarding the exclusion and inclusion criteria were decided by the senior reviewer (VD).

2.3. Quality Assessment

Two reviewers independently evaluated (VAr/VAl) the potential risk of bias of the studies included
using MINORS [13], a methodological index for non-randomized studies, and the Cochrane Risk of
Bias Tool [14] for randomized controlled trials.

The MINORS items were scored as 0 if not reported, 1 when reported but inadequate, 2 when
reported and adequate. The global ideal score was 16 for non-comparative studies and 24 for
comparative studies.

The Cochrane Risk of Bias Tool assessed randomized controlled trials with the following criteria:
selection, performance, detection, attrition, reporting and other biases. Each criterion was evaluated
assigning zero for low risk, one point for unclear risk, and two points for high risk of bias. The potential
total score range was 0–14, in which a low score indicated a higher quality level, and a high score
indicated lower quality. Based on this score, an overall score of 0–1 shows high quality, an overall
score of 2–3 shows moderate quality, and an overall score of >3 shows low quality [15].

2.4. Data Synthesis and Analysis

Data were extracted and synthesized through Microsoft Excel. Several data were extracted, and
they concern outcome measures; authors and year; study design; orthopedic disease; aim of each study
follow-up period; the relationship between patient and caregiver; number of patients and caregivers
for each study; data findings; and study conclusion.

Data analysis was done using the description of the study and patient and intervention
characteristics. Categorical variable data were reported as percentage frequencies. Continuous variable
data were reported as mean values, with the range between the minimum and maximum values.

3. Results

The selection process is illustrated in Figure 1. The search strategy yielded 61 articles. After
duplicate removal and title, abstract and full texts review, 28 studies were evaluated for methodological
quality and were eligible for the review.

3.1. Study and Patient Characteristics

A total of 3034 patients–caregiver dyads were reviewed (Table 1).
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Figure 1. Study selection process and screening according to the PRISMA flow chart [12].

According to the aim of the review, the studies included analyzed the patient–caregiver dyad in
the orthopedic disease context. It was found that the majority of the studies included (75%) analyzed
dyad characteristics in hip disease (hip fracture, hip arthroplasty, hip deformity). To a lesser extent, 11%
of the studies considered patients affected by knee orthopedic disease (knee fracture, knee arthroplasty,
patella fracture) and 14.3% with backbone conditions (spinal arthrodesis, scoliosis, spine deformity,
and cord injury) (Table 2).
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Table 2. Characteristics of orthopedic diseases in included studies.

JOINTS TOT * %

Hip
Hip fracture

Hip arthroplasty
Hip deformity

19
1
1

21 75%

Backbone

Spinal arthrodesis
Scoliosis

Spine deformity
Cord injury

1
1
1
1

4 14.3%

Knee
Knee fracture

Knee artrhroplasty
Patella fracture

1
1
1

3 10.7%

* TOT: Total.

The topics of the studies included in the systematic review make it possible to evaluate the
caregiver’s role in the orthopedic patients’ functional recovery, dealing with knowledge to manage
symptoms and orthopedic disease in 8 studies, caregiver strain in 15 studies and dyads’ quality of life
in 5 studies.

In the studies evaluating the quality of life of the dyad, 7.14% of the studies affirmed that the
patient’s quality of life was improved due to the assistance provided by the informal caregiver. Despite
the improvement in patients’ quality of life, their quality of functional recovery does not improve, and
the 14.2% of studies state that it is influenced by caregivers’ psychological factors.

Regarding the caregivers’ quality of life, 7.14% of the studies say the decrease in caregivers’ quality
of life is related to the increasing intensity of care and caregiver strain [14].

The studies analyzing caregiver strain report that the factors affecting caregiver difficulties are
increased recovery time (21.4%), complication and symptom management (14.2%), financial resources
(10.7%), functional level reduction (10.7%), bad healthcare experiences (7%), any trusting relationships
(7%), patients’ and caregivers’ age (7%), poor social support (7%), poor self-efficacy (7%), transport
(3.5%), and rural environment (3.5%). Two studies identified a significant correlation between caregiver
strain and caregiver characteristics such as age [16,17] and gender [17].

The studies included in the review used some different follow-up periods: the pre-operative
period (12.5%) and 2 weeks (4.6%), 1 month (18.2%), 3 months (20.4%), 6 months (23.3%), and 1 year
(21%) after surgery. The follow-up period analysis was useful for analyzing the caregivers’ strain
duration. In studies that analyzed the duration of caregiver strain, fourteen percent of studies reported
that caregiver strain lasted for one year, 10.7% for six months, 7.1% for one month and 3.5% for
two years.

Regarding the studies that analyzed knowledge to manage symptoms, they reported that
pre-operative education was fundamental to improve the management of symptoms. Pre-operative
education and postoperative social support reduced caregiver strain in 46.5% of studies.

To understand the relationship between the informal caregivers and the patients that form the
dyads, studies reported that the major of informal caregivers were patients’ relatives. The most
common relationships between the primary caregiver and the care recipient in this review included
spouses (22.1%), daughters (8.7%), sons (6.7%), daughters-in-law (5.2%), and others, including partners,
mothers, grandchildren and siblings (9.2%) (Table 3).
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Table 3. Caregivers’ demographic characteristics (relationship with patients).

Relationship with Patients N %

SPOUSE 726 23.9%

CHILDREN (DAUGHTERS
AND SONS)

468 15.4%

OTHERS 162 5.3%

DAUGHTER IN LAW 160 5.2%

MOTHERS 51 1.7%

GRANDCHILDREN 25 0.8%

SIBLING 7 0.2%

TOTAL 1599 52.7%

N/A 1435 47.2%

3.2. Intervention Characteristics

The most common outcome measures observed in original studies according with the aim of
this review were Caregiver Strain Index (CSI), utilized in 32% of the studies recruited [18–25]; Zarit
Burden Interview (ZBI), in 7.14% [26,27]; Mini-Mental Test (M-MT) in 7.14% [22,27]; and Health-Related
Quality of Life score (HRQL) in 14.2% of the studies [27–30].

Participants’ knowledge of the intervention and post-surgical management was tested via
Knowledge Expectations of significant others (KEso) and Received Knowledge of significant others
(RKso) [16]; confusion assessment method (CAM) and family version (FAM-CAM) [7] were used to
measure empowering by knowledge.

Measures for general health status included the Short Form 36 Health Survey (SF-36) [18,22,31,32],
the Functional Independence Measure Score (FIM) [27]; the Short Physical Performance Battery
(SPPB) [27]; Time Up and Go Test (TUG) [18,19,27]; International Fitness Scale (FIS) [27]; The University
of California, Los Angeles Activity Scale (UCLA) [29]; The Blaylock Risk Assessment Screening Score
(BRASS) [37]; and the italics Self-Efficacy Scale (GSE) [21,26].

ADLs for patients and caregivers were assessed using the Barthel index [18,22,32]; the Reintegration
to Normal Living Index (RNLI) [20]; and the Family Function Rating Scale [21]. The Visual Analogue
Scale for Pain (VAS) [27,33] was the scale most often used to evaluate symptoms, as well as depression
scales [24,27].

3.3. Quality Assessment

Most of studies included in this review (N = 27; 96.4%) were evaluated with MINORS. Of these,
one study (3.57%) had low risk of bias and 26 (92.8%) had high risk of bias. The only RCT (Crotty, 2003)
in this review had moderate quality due to insufficient details about the double-blinding procedure.

4. Discussion

This review aimed to synthesize the studies on the role of informal caregiver strain and difficulties
when caring for orthopedic patients, focusing attention on the patient–caregiver dyad, from the
pre-operative period to the post-operative period. Family caregivers are a relatively unused resource
as a way to identify early symptoms and complications in orthopedic patients and to improve health
outcomes for orthopedic patients. When pre-operative education is performed, family caregivers can
apply their knowledge by acting on early recognition of symptoms [3,7].

Learning about diseases drives caregivers to satisfaction and to learn strategies to help patients,
also with emotional support. Extensive efforts have been made to understand the strain felt by
caregivers of patients with orthopedic disease. Orthopedic caregivers without enough information had
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less security in dealing with the patients’ disease than those who received an appropriate education
from health care team members: this is a finding that was consistent with the stress and coping model
of caregiving [29].

Caregiving and poor quality of life can relate bidirectionally. In the dyad, concerns are about
mobility, pain, self-care, support from the caregiver and discharge on the same day regarding recovery
expectations, and drugs and their effect on postoperative recovery [34]. Orthopedic patients feel more
pain and greater difficulties with physical activity; this leads to an increase in the caregiver’s workload,
and several studies underestimate this result [35]. The impact of the orthopedic disease on dyads
is crucial for patients’ outcomes and caregiver strain. The physical outcomes of patients and their
functional recovery, and also the impact of caregiver assistance on care transition, have been studied
more frequently [36].

In this context, the formal rehabilitation program has a key role in restoring patient autonomy
and also involving the caregiver to reduce and improve rehabilitation times [38,39]. When the
patients’ formal post-surgery rehabilitation program is insufficient, the supply of a family caregiver is
fundamental. For example, it could be necessary to improve the information and caregivers’ education
about the management of symptoms. A focus on the orthopedic patient and caregiver education
regarding the clinical post-operative problems, potential risks involved, and patient and caregiver
roles to improve the caring process is necessary.

In many of the studies recruited, caregiver strain is one of the main topics. The difficulty of
assistance is often not recognized, and it can lead to mental and physical problems, but can also have
a strong impact on social life [35]. Caregiver stress increases in the immediate postoperative period,
while decreasing a lot after a year after surgery [25]. Especially in patients undergoing hip replacement,
the caregiver strain is very high, which is why it is important to ease caregiver stress and increase the
quality of care throughout the functional recovery period, including the periodic follow-up [24]. In
most of the studies analyzed, the follow-up period of the dyad is approximately one year. This means
that it cannot be said that the interventions implemented on the dyad provide long-term benefits and
that the outcomes are valid.

Concerning the strain of care [30], we have found that caregivers showed disorders in the cognitive
and physical spheres of their daily lives during the treatment period, from the pre-operative to
post-operative period, leading to a reduction in their quality of life.

This review showed the importance of information and education before and after orthopedic
surgery, to limit the functional restriction of patients by scared caregivers and to analyze its influence
on functional recovery. The patient’s functional level, quality of life, physical performance, pain,
caregiver strain, and their the emotional and cognitive state should be evaluated, and perception of
physical state should be assessed [40]. A study conducted in 2010 aimed to investigate the causes
of stress attributed to the caregivers of patients with orthopedic disease [23]. The caregiver tension
can result from changes in the patient’s physical and cognitive states, and the sustained role during
the patient’s daily life activities. Several factors can contribute to caregiver stress, including financial
strain, which is one of the most significant causes of caregiver stress. The financial problems arise
from the need to incur medical expenses, rehabilitation, and transportation. This can be added to the
physical and mental stress of the caregiver.

Post-operative recovery of patients was associated with the mental state of their family members.
When a caregiver’s mental state is “poor”, the patient is more likely to relapse, which could lead a
prolongation of recovery. Agreeing with this hypothesis, it is recommended to consider the mental
well-being of the informal carers by evaluating patient recovery time [22].

The patient–caregiver dyad has also been studied in the traumatological and chronic fields. It
has been well documented in hip injuries, while less attention is paid to other orthopedic conditions.
Quantitatively, 19 studies deal with hip fractures, four studies deal with knee injuries, five studies
with spine injuries, and two studies with general orthopedic pathologies. All revised studies refer to
the caregiver strain and the amount of care for the patient with the orthopedic condition, which will
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reduce the quality of life of the caregiver due to the resulting growing stress. Many studies focus on
patient outcomes related to care by a caregiver. The aim is to improve care but also to reduce the strain
and stress factors attributable to this type of relationship established with the patient.

The present results should be interpreted in the context of the strengths and weaknesses of the
studies composing the orthopedic caregiver. For example, most studies of orthopedic caregivers have
used self-report questionnaires rather than assess the level of quality of life or have used rating scales
that emphasize increasing caregiver strain.

Self-reported quality of life was greater than objective measures of quality of life, so it is possible
that the actual caregivers’ stress level was even worse than that estimated by the present systematic
review. Repeating objective measures for all the caregivers would yield more accurate estimates of the
real caregiver strain when caring for orthopedic patients.

Caregivers could be important to patients’ healthcare, particularly according to the duration of
caregiving, workload and stress level: these are also the factors that increase caregiver difficulties.
Patients demonstrated the greatest increase in quality of recovery thanks to communication with
their caregiver and thanks to the help they received from caregivers in maintaining social interaction.
Besides, caregivers could improve orthopedic patients’ life with behavioral interventions such as
emotional comfort and support, both during pre-operative and post-operative periods.

Limitations

There were several limitations to this study. Further research is needed to examine how the
intervention described would be successful with a larger sample. The study lacked a control group:
future research is needed using a design that randomly assigns participants to intervention and
control groups. Despite these limitations, the interventions were successful in increasing knowledge of
caregivers’ importance in orthopedic disease.

5. Conclusions

Despite the challenges in studying the role of caregivers in orthopedic diseases and family
caregiver strain and challenges when caring for orthopedic patients, the literature indicates that not
only the increase in caregivers’ stress levels but also the decrease in quality of life was less severe in
caregivers who received appropriate behavioral interventions including health care advice, such as
medication advice or psychological tips. To improve the quality of health care, stressors should be
considered for caregivers due to the high strain, especially in the post-discharge period.

Clinicians should consider the importance of caregiver interventions, not only for the orthopedic
patient but also for the spouse, child, or friend who will be providing care for that individual. Further
studies should focus on the important physical and mental role of the informal caregiver for patients
who receive orthopedic surgery and the importance of psychological sphere for the patient–caregiver
dyad. Focusing on caregivers’ welfare rather than only on patient well-being could radically improve
both caregivers’ performance and patients’ recovery.
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Appendix A. List of Search Terms Used for Systematic Review

Search terms for Medline Complete (via EBSCO Host): 1971 to 27 January 2019

1. MH “Chronic Disease”
2. chronic disease*
3. chronic illness*
4. chronically Ill
5. 1 or 2 or 3 or 4
6. MH “Aged+”
7. Aged
8. Elderly
9. older adults
10. 6 or 7 or 8 or 9
11. MH “Continuity of Patient Care+”
12. continuity of patient care
13. patient care continuity
14. continuum of care
15. continuity of care
16. care continuity
17. 11 or 12 or 13 or 14 or 15 or 16
18. MH “Patient Readmission”
19. re-admission*
20. readmission*
21. patient readmission*
22. hospital readmission*
23. post discharge*
24. postdischarge*
25. re-hospitalization
26. rehospitalization
27. re-admit*
28. 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27
29. 5 and 10 and 17 and 28

269. records found

Search terms for PubMed: 1971 to 27 January 2019

1. Chronic Disease [Mesh]
2. chronic disease*
3. chronic illness*
4. chronically ill
5. 1 or 2 or 3 or 4
6. Aged [Mesh]
7. aged
8. elderly
9. older adult
10. 6 or 7 or 8 or 9
11. Continuity of Patient Care”[Mesh]
12. patient care continuity
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13. continuum of care
14. care continuity
15. 11 or 12 or 13 or 14
16. Patient Readmission”[Mesh]
17. re-admission*
18. readmission*
19. patient readmission*
20. hospital readmission*
21. post discharge*
22. postdischarge*
23. re-hospitalization
24. rehospitalization
25. re-admit*
26. readmit*
27. 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26
28. 5 and 10 and 15 and 27

233. records found

Search terms for CINHAL (via EBSCO Host): 1995 to 27 January 2019

1. MH “Chronic Disease”
2. chronic disease*
3. chronic illness*
4. chronically Ill
5. 1 or 2 or 3 or 4
6. MH “Aged”
7. aged
8. older adult*
9. 6 or 7 or 8 or 9
10. MH “Continuity of Patient Care”
11. patient care continuity
12. continuum of care
13. continuity of care
14. care continuity
15. 10 or 11 or 12 or 13 or 14
16. MH “Readmission”
17. re-admission*
18. readmission*
19. patient readmission*
20. hospital readmission*
21. post discharge*
22. postdischarge*
23. re-hospitalization
24. rehospitalization
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25. re-admit*
26. readmit*
27. 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26
28. 5 and 9 and 15 and 27

169. records found

Search terms for Embase: 1971 to 27 January 2019

1. ‘chronic disease’/exp
2. ‘chronic disease’
3. ‘chronic illness’/exp
4. ‘chronic illness’
5. 1 or 2 or 3 or 4
6. AND ‘aged’/exp
7. ‘aged’
8. ‘aged patient’/exp
9. ‘aged patient’
10. ‘aged people’/exp
11. ‘aged people’
12. ‘aged person’/exp
13. ‘aged person’
14. ‘aged subject’/exp
15. ‘aged subject’
16. ‘elderly’/exp
17. ‘elderly’
18. ‘elderly patient’/exp
19. ‘elderly patient’
20. ‘elderly people’/exp
21. ‘elderly people’
22. ‘elderly person’/exp
23. ‘elderly person’
24. ‘elderly subject’/exp
25. ‘elderly subject’
26. ‘senior citizen’/exp
27. ‘senior citizen’
28. ‘senium’/exp
29. ‘senium’
30. 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24

or 25 or 26 or 27 or 28 or 29
31. ‘advance care planning’/exp
32. ‘advance care planning’
33. ‘care, continuity of’/exp
34. ‘care, continuity of’
35. ‘continuity of patient care’/exp
36. ‘continuity of patient care’
37. ‘episode of care’/exp

191



J. Clin. Med. 2020, 9, 1497

38. ‘episode of care’
39. ‘night care’/exp
40. ‘night care’
41. ‘patient care’/exp
42. ‘patient care’
43. ‘patient care management’/exp
44. ‘patient care management’
45. ‘patient care team’/exp
46. ‘patient care team’
47. ‘patient centered care’/exp
48. ‘patient centered care’
49. ‘patient helper’/exp
50. ‘patient helper’
51. ‘patient isolation’/exp
52. ‘patient isolation’
53. ‘patient management’/exp
54. ‘patient management’
55. ‘patient navigation’/exp
56. ‘patient navigation’
57. ‘patient-centered care’/exp
58. ‘patient-centered care’
59. ‘continuity of care’/exp
60. ‘continuity of care’
61. ‘continuum of care’
62. ‘care continuity’
63. 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47

or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59 or 60 or 61 or 62
64. ‘hospital readmission’/exp
65. ‘hospital readmission’
66. ‘patient readmission’/exp
67. ‘patient readmission’
68. ‘readmission’/exp
69. ‘readmission’
70. ‘readmission rate’/exp
71. ‘readmission rate’
72. ‘readmissions’/exp
73. ‘readmissions’
74. ‘rehospitalization’/exp
75. ‘rehospitalization’
76. ‘post discharge’
77. 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74
78. 5 and 29 and 61 and 75

135. records found
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