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Abstract
Purpose To describe quality of life (QoL) outcome measures that are reported in the literature in patients waiting for out-
patient orthopaedic/musculoskeletal specialist care and how waiting impacts on QoL in these terms.
Methods A subset of studies reporting on QoL outcome measures were extracted from literature identified in a recent scoping 
search of Medline, Embase, Pubmed, NHS Economic Evaluation Database (Prospero registration CRD42016047332). The 
systematic scoping search examined impacts on patients waiting for orthopaedic specialist care. Two independent reviewers 
ranked study design using the National Health and Medical Research Council aetiology evidence hierarchy, and appraised 
study quality using Critical Appraisal Skills Programme tools. QoL measures were mapped against waiting period timepoints.
Results The scoping search yielded 142 articles, of which 18 reported on impact on QoL. These studies reported only on 
patients waiting for hip and/or knee replacement surgery. The most recent study reported on data collected in 2006/7. The 
Western Ontario and McMaster Universities Arthritis Index and the SF-36 were the most commonly reported QoL measures. 
QoL was measured at variable timepoints in the waiting period (from a few weeks to greater than 12 months). The impact 
of waiting on QoL was inconsistent.
Conclusion The evidence base was over 10 years old, reported only on patients with hip and knee problems, and on limited 
QoL outcome measures, and with inconsistent findings. A better understanding of the impact on QoL for patients waiting 
for specialist care could be gained by using standard timepoints in the waiting period, patients with other orthopaedic condi-
tions, comprehensive QoL measures, as well as expectations, choices and perspectives of patients waiting for specialist care.

Keywords Orthopaedics · Waiting list · Quality of life · Systematic review

Introduction

Musculoskeletal disorders are those which affect the joints, 
muscles, bones and soft tissue. They can affect people of any 
age; however, in many cases they can become recurrent and 
lifelong conditions that people are required to manage on a 
daily basis [1, 2]. Musculoskeletal conditions are becom-
ing more prevalent, demanding more of the global health 
system and resulting in significant pain and suffering for 
large numbers of the population [1, 3]. Vos et al. estimated 
that globally musculoskeletal disorders contributed 18.5% 
of years lived with a disability in 2015, a 68% increase from 
1990 [3]. Hip and knee osteoarthritis alone are reported to 
be the 11th highest contributor to global disability [4]. The 
health-related quality of life of patients with hip or knee 
osteoarthritis compared with that of population controls is 
consistently worse, including ability to move, sexual activity, 
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vitality, discomfort, depression and distress [5]. What is 
unclear is how this changes over time.

The traditional pathway for many patients with an ortho-
paedic complaint is a referral by their general practitioner 
(GP) or by other outpatient departments to an orthopaedic 
specialist for assessment and management in either the 
public or the private sector depending on the insured status 
of the patient [6, 7]. Due to the rising number of people 
with musculoskeletal disorders there has been an increased 
demand for such services, resulting in patients in the public 
sector having to wait for consultation and subsequent treat-
ment [6, 8]. In many cases, patients wait for treatment with 
little or no input from other health service providers and 
patients have reported that they feel disconnected from the 
health service providers, leading to frustration and anxiety 
[9–12]. Patients can wait for months for their initial appoint-
ment with an orthopaedic specialist and then often are sub-
ject to a further wait for any treatment, sometimes waiting 
for over a year [13, 14] and up to 3 years in some cases [6].

Placement on a waiting list has for many years provided 
a means of balancing demand for services with capacity to 
provide care [15]. There is intense interest from policy mak-
ers in waiting lists and they are commonly used as markers 
of success (or not) in the delivery of health services [16]. 
Patients are often disgruntled by lengthy waiting periods 
and this can lead to dissatisfaction with healthcare provid-
ers, with patients often reporting that waiting impacts on 
their life [17].

Whilst it is reasonable to imagine that waiting for long 
periods of time for management and treatment is likely to 
have a negative impact on a patient’s quality of life, this is 
poorly understood. There is potential for altered capacity 
to perform usual activities of daily life, loss of social inte-
gration and altered productivity levels, at home and/or in 
society [18, 19]. The impact of waiting on the success of any 
subsequent treatment is also poorly understood; however, 
there is some low-level evidence to suggest that prolonged 
waiting for care impacts on the outcome and satisfaction 
with subsequent surgical treatment [19, 20].

This review aimed to systematically investigate what 
quality of life outcome measures are reported in the literature 

in patients waiting for orthopaedic/musculoskeletal consul-
tation and/or treatment and how waiting impacts on quality 
of life.

Methods

Study design

This systematic scoping review builds on our recently pub-
lished scoping review which reported on the volume, hier-
archy and quality of the available peer-reviewed literature 
on the impact of waiting for an orthopaedic consultation, 
exploring this issue in broad terms [21].

Framework for literature exploration

The literature was mapped into a ubiquitous journey that 
described the stages of waiting for orthopaedic consulta-
tions. This approach provided a framework for considering 
when in the waiting journey outcomes were measured, and 
why. The patient journey is reproduced from the scoping 
review [21]—see Fig. 1.

Review registration

The review was registered with PROSPERO 
(CRD42016047332).

Reporting standard

This review was reported in line with the PRISMA state-
ment [22].

Review purpose

The purpose of this systematic scoping review was to 
undertake a focussed analysis of the quality of life out-
come measures and their utility and results reported in the 
peer-reviewed literature when used to assess the impact 
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of waiting for consultation/treatment for patients with an 
orthopaedic/musculoskeletal complaint.

Search strategy

The search was conducted in March 2016 and updated in 
Aug 2017.

Search terms

A PO (participants, outcomes) search strategy was 
applied.

• Population: Adult patients (18 years and over) with an 
orthopaedic and/or musculoskeletal complaint for which 
they had been referred to an outpatient clinic for special-
ist consultation/treatment. No limitations were applied in 
terms of diagnostic categories.

• Outcomes: Impact of waiting was explored in terms of 
the impact on the patient’s quality of life, function and 
social integration using a recognised quality of life out-
come measure.

MeSH headings or Boolean operators were used with 
the search terms, relevant to the database being searched. 
The search terms are outlined in Table 1.

Search engines

Library databases of Medline, Embase, Pubmed and 
NHS Economic evaluation database (NHS-EED) were 
searched, from each database inception date. Broad search 
terms and inclusion criteria were applied in an attempt 
to identify all relevant papers related to patients with an 
orthopaedic/musculoskeletal complaint waiting for spe-
cialist consultation/treatment.

Additional searching

The reference lists of the papers identified through the data-
base searches were hand searched to identify additional 
papers which were relevant, but which had not been identi-
fied from the literature search.

Study identification

The titles and abstracts of each potentially relevant paper 
were screened by two researchers (JM, AT) independently 
using Covidence© for relevance to the study purpose. In the 
case of dispute, a third author (KG) arbitrated.

Eligibility criteria

To ensure maximum information was obtained, studies of 
any design were included. Thus all papers that described 
waiting for an orthopaedic/specialist appointment or treat-
ment for a musculoskeletal condition in an adult population 
and met the inclusion criteria were considered to be relevant.

Exclusion criteria

Articles were excluded if they did not report on the impact of 
waiting for management of an orthopaedic/musculoskeletal 
complaint by a medical specialist, if they described children 
(younger than 18 years), if they did not report on quality of 
life impacts using a recognised measure to allow for com-
parison of findings, were not available in full text or were 
not in English.

Hierarchy of evidence

Hierarchy of evidence was reported using NHMRC criteria 
relevant to the study question [23]. Due to the nature of 
investigations into the impact of waiting it is only possible 
to determine a causal relationship using observational stud-
ies, therefore it is most appropriate to utilise the NHMRC 

Table 1  Search terms
P Orthopedics/musculoskeletal/orthop?edic*
I Outpatient*/ambulatory care/clinic visit*

Surgery/treatment AND
Waiting lists/or wait*

C Not relevant
O Cost*/cost control/cost sharing/cost–benefit analysis/cost 

savings/cost of illness/cost analysis
Quality of life/function* status/productivity/work/sick 

leave
S No restriction on the study design
Exclusions Inpatients, not orthop?dic/musculoskeletal patients, 

paediatric
Conference papers and abstract only
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‘Aetiology’ hierarchy when determining the hierarchy of 
evidence for the relevant studies.

Critical appraisal

This was undertaken by two independent reviewers (AT, 
JM) using the relevant appraisal tool. Any level II studies 
were critically appraised with Critical Appraisal Skills Pro-
gramme (CASP) and Randomised Controlled Trials Check-
list [24], and any Level III or IV studies were critically 
appraised with were compared, and disagreements discussed 
and resolved using an independent arbiter (KG).

Data extraction

Data were extracted by two reviewers working together 
(JM, AT). Data were extracted into a custom-built MS Excel 
sheet to allow for ready comparison between the outcomes 
from the extracted studies. Extracted data included coun-
try of research, patient demographics, health condition, 
study design, waiting list description, length of wait (where 
described), where in the patient journey the research was 
conducted, the measures of quality of life that had been 
reported and the number of patients in each study.

Results

The search identified 2434 potentially eligible studies (see 
Fig. 2). There were 393 duplicates, and another 792 articles 
were removed, after considering title and abstract, as not 
meeting the inclusion criteria. This left 142 articles that were 
considered for inclusion.

Handsearching

Included in these potentially relevant articles was a sys-
tematic review which summarised 15 primary articles [25]. 
After debate, it was decided that, as aims of our review dif-
fered from the review aims, we should consider the 15 indi-
vidual papers in the Hoogeboom et al. (2009) review, rather 
than the review itself. A further six references were iden-
tified from handsearching the remaining included papers’ 
reference lists.

Search results

Ten of the 15 papers identified in the review [25] were rel-
evant to this study. The remaining five papers in this review 
had already been identified during the search, and had been 
excluded. Eight other papers were identified from our system-
atic review process, resulting in 18 papers finally included in 
this review. See Fig. 2 (CONSORT diagram). The total number 

of patients reported in the papers included in this review was 
2486. The results from two studies [26, 27] were excluded 
from the data analysis as they did not include raw data in their 
papers, as such no independent assessment and collation of the 
findings could be undertaken, therefore the patient’s from this 
study have not been added to the total number.

Hierarchy and quality of evidence

The included papers reflected two level II papers [28, 29] 
and the remaining mostly III-3 cohort studies [13, 14, 19, 26, 
30–39] (see Table 2). Table 2 also reports critical appraisal 
scores; the studies ranged from moderate to good quality, 
therefore the results from this review represent a relatively 
trustworthy body of evidence. Interestingly, the area of poor-
est quality in over half of the papers was in reporting of 
results and how the information was represented; confidence 
intervals were not reported in over half of the studies. The 
nature of the research questions in these studies predomi-
nantly pertains to a change in status over time, therefore a 
cohort study is an appropriate methodology to explore this.

Musculoskeletal presentations and assessments

All included papers explored the impact of waiting for a total 
hip replacement (THR), total knee replacement (TKR) or both 
TKR and THR. No identified studies explored the impact of 
waiting for any other musculoskeletal disorders or treatments. 
Only two papers [29, 38] described a standardised grading 
system for severity of joint disease, one using the using the 
Osteoarthritis Research Society International (OARSI) atlas 
and the other Kellgren–Lawrence (K/L) grading system (see 
Table 3). The remaining papers reported only that the patients 
had sufficiently severe arthritis to warrant a joint replacement.

Data collection time points

There was variability in the time points in the patient jour-
ney, when patients were assessed/re-assessed using the 
standardised measures, particularly in the pre-operative 
period. All studies collected data at the time the patient was 
placed on the surgical waitlist, with only one exception [27], 
only 1 paper explored the time period prior to being on the 
surgical waitlist [39]. All papers collected data at admission 
for surgery (or pre-admission clinic—usually within 2 weeks 
of admission), whilst only 3 papers collected data between 
being placed on the waiting list and attending pre-admission 
clinic or admission to hospital [29, 37, 39]. There was a 
more standardised approach reported in the post-operative 
period—see Fig. 3.
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The waiting period

In all but one of the studies, the waiting period was defined 
at the time the patient was placed on the surgical wait-
ing list (see Fig. 1). Only one paper described the wait-
ing period from the time the GP referred the patient to 
the speciality service [39]. This paper describes a waiting 

period of 1.8–14.2 months (mean 9.8 months) from point 
of referral by their GP to attending an orthopaedic special-
ist appointment for a knee complaint. All patients who 
were deemed to not require a TKR due to osteoarthritis 
was removed from the study at the point of their ortho-
paedic appointment. During the waiting period for Ortho-
paedic assessment there was a statistical deterioration in 

Fig. 2  CONSORT diagram
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function and pain on the American Knee Score (AKS), but 
not on the Oxford Knee Score (OKS). The waiting time 
between an orthopaedic appointment and surgery ranged 
from 9.1 to 22 months (mean 13.3 months), however what 
the authors do not clearly state is the whole waiting time 
(from GP appointment to surgery), but the patients in this 
study had a statistically significant deterioration in func-
tion on the AKS, but not pain and a statistically significant 
deterioration in their OKS scores. The remaining studies 
vary in the time points in the patient’s journey that they 
assess. Eight studies [13, 29, 30, 33, 35–37, 39] monitored 
patients from point of being placed on the waiting list to 
point of surgery. Seven papers [14, 19, 28, 31, 32, 34, 26] 
monitored patients from point of being placed on the sur-
gical waiting list, to point of surgery and varying periods 
post-operatively.

Collation of results

The results from all studies have been synthesised (see 
Table 4), reported in Table 4 is the length of wait reported 
in each study, the QoL outcome measure used, the number of 
participants in the study, the length of follow-up and a syn-
thesis of the findings. Further dissection of the study results, 
by waiting time is outlined in Table 5, reporting results by 
waiting period for treatment; 0–3 months wait, 3–6 months 
wait, 6–9 months wait, 9–12 months wait and in excess of 12 
months. Overall there are inconsistencies in the study find-
ings, with limited linkage identified between length of wait 
and whether patients deteriorate, stay the same or improve 
in their quality of life. However, the bulk of the findings 
appears to suggest either a deterioration in QoL or a sta-
sis. Only four studies reported an improvement in QoL and/

Table 2  Aetiology hierarchy Quality of life papers NHMRC Critical appraisal—
CASP cohort tool

CASP RCT 
critical appraisal 
tool

Desmeules et al. (2010a) [19] III-3 12/14 N/A
Desmeules et al. (2010b) [13] III-3 12/14 N/A
Ackerman et al. (2011) [30] III-3 12/14 N/A
Ahmad and Konduru (2007) [33] III-3 6/14 N/A
Tuominen et al. (2010) [40] III-1 12/14 N/A
Kapstad et al. (2007) [35] III-3 11/14 N/A
McHugh et al. (2006) [37] III-3 13/14 N/A
Pace et al. (2005) [39] III-3 12/14 N/A
Hirvonen et al. (2009) [28] II N/A 10/11
Fielden et al. (2005) [14] III-3 9/14 N/A
Nunez et al. (2006) [29] II N/A 9/11
Ostendorf et al. (2004) [31] III-3 11/14 N/A
Nilsdotter and Lohmander (2002) [38] III-3 11/14 N/A
Kelly et al. (2001) [36] III-3 13/14 N/A
March et al. (2002) [32] III-3 9/14 N/A
Chakravarty et al. (2005) [34] IV 9/14 N/A
Bachrach-Lindstöm et al. (2008) [26] III-3 9/14 N/A
Brownlow et al. (2001) [27] IV 4/14 N/A

Table 3  Standardised joint damage descriptors

K/L Kellgren and Lawrence, OARSI osteoarthritis research society international, JSN joint space narrowing

K/L grade and description OARSI criteria

Grade 0 No changes 1. JSN of grade 2 or higher
Grade 1 Doubtful JSN and possible osteophyte formation 2. Sum of osteophyte grades ≥ 2
Grade 2 Definite osteophyte and possible JSN 3. Grade 1 JSN in combination 

with a grade 1 osteophyte
Grade 3 Moderate osteophyte formation, definite JSN, some sclerosis and possible deformity of 

bone ends
Grade 4 Large osteophytes, marked JSN, severe sclerosis and deformity of bone ends
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or pain and function at varying stages of waiting, with the 
exception of a 0–3 month wait where no improvements were 
reported for this cohort of patients [31, 34, 36, 39]. Due to 
the heterogeneity of the identified studies, a meta-analysis 
of the study results was not possible.

Outcome measures used

In 11 of the 18 included studies, the Western Ontario and 
McMaster Universities Arthritis Index® (WOMAC) was 
used as a means of assessing pain, stiffness and physical 
function. In 9 of the 18 studies, the SF-36 was used to meas-
ure QoL impacts making them the two most commonly used 
tools in this review (see Table 4). Of the other outcome 
measures used, the EQ-5D was used in three separate stud-
ies, only two others were used more than once, WOMAC of 
the contralateral knee was used in two separate studies and 
15D were also used in two separate studies.

The most common points of assessment of QoL in the 
patient journey were at the outpatient appointment, where 
the patient met the surgeon and the decision was made 
to place them on the surgical waiting list and at point of 
surgery. The use of the outcome measures reported in the 
studies and the study results are mapped against the patient 
journey in Table 5.

Discussion

This is the first systematic scoping review to our knowl-
edge that explores waiting for orthopaedic assessment and/
or treatment on quality of life, the measures used to assess 
this and the outcomes reported. The studies available in this 
area were limited to those patients waiting for a total hip or 
knee replacement due to a diagnosis of osteoarthritis pre-
dominantly. No other studies were identified that explore 
the impact of waiting for other musculoskeletal conditions.
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Assigning patients to the surgical waiting list

Only two studies [29, 38] identified that a standard measure 
was used to identify patients (K/L and OASRI), the remain-
ing studies reported patients were identified based on clini-
cal assessment in isolation. This is an area that has attracted 
recent research; due to the costs associated with arthroplasty 
surgery, there is significant interest in surgery outcomes and 
whether the treatment is being offered to appropriate patients 
[41–43]. It is proposed that approximately 25% of patients 
who have a joint arthroplasty were inappropriately provided 
that treatment, which has led to interest into the clinical deci-
sions that lead to a patient being offered arthroplasty surgery 
[42–45].

The interest in arthroplasty outcomes has led to further 
research into the validity and reliability of these two grading 
scales (K/L and OARSI) reported in this systematic review 
[46]. Significant discrepancies have been noted [46], with 
radiographic OA being twice as commonly reported using 
the OARSI atlas compared with the K/L system. However, 
Kohn et al. 2016 also raised concerns regarding the inter-
rater reliability of the K/L system with considerable variabil-
ity between observers noted [47]. Other issues include the 
sensitivity to change of these scales and most importantly 
the link between radiographic findings and function and pain 
levels, where there is controversy in the literature regarding 
the link between severity of radiographic changes and symp-
toms [47–51]. These factors have important implications 
when assessing the impact of waiting for orthopaedic sur-
gery/care; the appropriateness of the patients being placed 
on the list will influence the impact of the waiting period. 
The appropriateness of referrals to specialists is a longstand-
ing problem in healthcare; many patients are placed on wait-
ing lists for extended periods of time only to establish that 
they have been incorrectly referred [8, 52], a factor that will 
influence the impact of waiting. However, it is beyond the 
scope of this review to explore this concern further.

The waiting period

In all but one of the included studies, the waiting period was 
deemed to start once the patient had been placed on a surgi-
cal waitlist (see Fig. 1—outlining the waiting list journey), 
with only one paper discussing the period of waiting for a 
specialist appointment [39]. In this study, it was of note that 
from orthopaedic assessment to surgery the least changes 
occurred, a statistically significant change in the total AKS, 
but not the elements of pain and stiffness individually and 
not the OKS, this may suggest that once a plan is in place, 
or they have been provided with a definitive diagnosis, 
there is a change in the severity and speed of the patient’s 
deterioration.

Whilst in the context of tertiary hospitals there is sig-
nificant interest in the surgical waiting lists internationally, 
a more holistic approach to research in this field should 
include the whole patient journey as described in Fig. 1. As 
with the one study that explored that aspect of waiting, there 
was a slowing in the deterioration once an appointment had 
been attended at this hospital that perhaps provided addi-
tional information, investigations and/or treatment options. 
Therefore, initiatives that can intervene during this period of 
the patients waiting journey maybe of significant value to the 
organisation and more importantly the patient. Such initia-
tives have been introduced sporadically in countries includ-
ing the UK, Australia and Sweden, in the form of orthopae-
dic triage often by professionals other than Doctors. As yet 
little is known about the merits of these initiatives in quality 
of life terms and what impact they have on patients waiting 
for specialist care. Some studies have explored interventions 
whilst waiting [53, 54], again these are predominantly lim-
ited to those patients waiting for joint replacement surgery. 
Whilst there is a lack of clarity regarding the impact of wait-
ing, it may be difficult to accurately interpret these results as 
with no intervention it is unclear why some people improve, 
some stay the same and some deteriorate.

However, perhaps of more urgent need is exploring the 
journey of patients where surgery is not an option, whether 
this is due to alternative diagnoses (i.e. non-operable con-
ditions), co-morbidities or patient preference, as this is an 
unknown entity at this time.

Outcome measures

The WOMAC is disease specific, and is one of the most 
commonly used outcome measures in arthritis research, 
particularly for osteoarthritis of the hip and knee [55]. The 
WOMAC is a self-reported instrument with five items for 
scoring pain, two for stiffness and 17 for functional limita-
tion. Functional tasks include stair use, standing up from 
sitting, getting in and out of the car, shopping, putting on 
and taking off socks, bending and walking, tasks which 
have relevance to lower limb pathology. WOMAC has been 
widely translated and validated in other languages. The 
WOMAC instrument has been shown to be less sensitive 
to detecting change over time in some intervention-based 
studies [55–59]. It is proposed that the rigid nature of the 
questions may impact on sensitivity to change, particularly 
when compared with more open-ended measures [56]. When 
compared with self-reported pain on a nominated activity, 
the WOMAC index has been shown to be less sensitive to 
change in patients with osteoarthritis of the knee [56]. This 
raises questions around the appropriateness of using the 
WOMAC index to track patients over time, as sensitivity to 
change is crucial to tracking deterioration in patients wait-
ing for care.
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The SF36 is a broad quality of life measure, estimating 
health status in domains of vitality, physical functioning, 
bodily pain, general health perceptions, physical role func-
tioning, emotional role functioning, social function and 
mental health [60], all essential factors for patients with 
a musculoskeletal complaint. It has been widely used in 
research internationally, on many different health conditions 
to evaluate individual patient’s health status and compare 
this to population norms, research the cost-effectiveness 
of treatments and monitor and compare disease burdens. 
A number of studies have explored the sensitivity of the 
SF-36 to change, Kean et al. observed that it may not be 
sufficiently sensitive to change when compared with other 
measures such as PROMIS Pain Interference short forms 
and the Brief Pain Inventory [61]. Similar findings were 
reported by McElhone et al. in patients with Systemic Lupus 
Erythematosus (SLE) which has similar symptoms to many 
musculoskeletal disorders [62]. These findings raise ques-
tions regarding the appropriateness of the SF-36 for use in 
research into the impact of waiting.

Limitations/issues

A significant issue in the results was that the most recent 
data collection period using a recognised quality of life 
outcome measure was 2006–7, reflecting that this area of 
research has not been explored for 10 years, despite the con-
tinually rising demand for orthopaedic care.

Conclusions

The focus of this review was to establish the impact of 
waiting for orthopaedic care and what established outcome 
measures are used to calculate this. The impact of waiting 
is a complex and multi-dimensional issue that is difficult 
to quantify. There are a number of qualitative studies that 
aim to establish the experiences of patients waiting for care 
[8–11, 17, 62, 63], as waiting is commonplace in modern 
day healthcare. These studies suggest increased social isola-
tion, psychological distress and deterioration in self-reported 
health and mobility. However, this systematic review has 
established that as yet there is no repeatable validated out-
come measure that captures these factors, it allows them to 
be monitored and inform strategies to address them.

This systematic scoping review also highlights that there 
is a lack of clarity regarding the impact of waiting for a total 
hip or knee replacement on patient’s quality of life and what 
outcome measures can be best used to assess this impact. 
There is no information available for other musculoskeletal 
complaints. Some studies note an improvement in quality of 
life, whilst others report no change or a deterioration. These 
discrepancies may be due to the choice of outcome measure 

and their ability to detect change or relate to the choice of 
patient selected for a joint replacement and therefore place-
ment on an orthopaedic outpatient waiting list.

What is clear is that there is an urgent need for further 
work to investigate the impact of waiting for orthopaedic 
care on patient’s quality of life and what measures can be 
used to assess this, particularly for musculoskeletal condi-
tions other than those awaiting hip or knee joint replacement. 
Waiting is an accepted part of modern day public health 
care, yet at this time little is understood about the short- and 
long-term impact of waiting on patients and the impact it 
may have on subsequent treatment.
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