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Abstract 

Background  Roughly 10% of fractures in adults are ankle fractures. These injuries are found in both sexes and pre-
sent with different fracture characteristics. The treatment varies with the patients’ biology and fracture type, 
and the goals are to restore stability, prevent pain and maintain ankle function. Clinicians generally use outcomes 
like assessment of radiography, pain level, or function. The use of patient-reported outcome measures is increasing, 
and the Manchester–Oxford Foot Questionnaire (MOXFQ) has been shown to have good measurement properties 
when validated in patients with foot and ankle disorders. However, the instrument has not been validated for ankle 
fracture patients. This study aims to assess the content validity of the items in MOXFQ in surgically treated ankle frac-
ture patients.

Methods  A qualitative deductive design was used to investigate patients’ response process of the MOXFQ. Individual 
interviews were conducted using cognitive interviewing based on the theoretical framework of the 4-step model 
by Tourangeau. Adult patients that were surgically treated for an ankle fracture between four weeks and 18 months 
were purposively sampled, and interviews followed a semi-structured interview guide. The predetermined categories 
were comprehension, retrieval, judgement, and response.

Results  Seventeen respondents (65% females) were interviewed. Respondents’ age ranged from 27 to 76 years. Some 
of the respondents in the early recovery phase were limited by post-operative restrictions and did not find the items 
in the walking/standing domain relevant. Respondents that were allowed weight-bearing as tolerated (WBAT) were 
able to recall relevant information for most items. Respondents with time since surgery more than 12 months had 
less pain and remembered fewer relevant episodes in the recall period. Items in the social interaction domain con-
tained ambiguous questions and were generally considered less important by respondents. The summary index score 
lacked important concepts in measuring overall quality of life.

Conclusions  Pain was a central concept in the post-operative recovery of ankle fracture patients. The MOXFQ-sub-
scales for pain and walking/standing had acceptable content validity in patients that were allowed WBAT. The social 
interaction-subscale and the summary index score had insufficient content validity for this patient population.
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Background
Roughly 10% of all fractures in adults are due to ankle 
fractures [1]. Studies report incidence rates of 71/100,000 
person years to as high as 187/100,000 person years [2, 
3]. The incidence of ankle fractures is slightly higher in 
females. Young males suffer more ankle fractures when 
compared to older males, while incidence rates for 
females demonstrates a bimodal distribution with a peak 
in the second decade of life and an increased incidence 
after the fifth decade [4, 5].

The characteristics of ankle fractures are depend-
ent on several factors, e.g., the mechanism of injury, the 
amount of energy and biological factors [6]. The primary 
treatment goal is the restoration of stability in the ankle 
joint, thereby preventing pain and maintaining ankle 
function, and also to reduce the risk of developing ankle 
joint arthrosis [7, 8]. Lateral malleolar fractures are the 
most common fracture type. Bi- and tri-malleolar are 
more common in the older female group compared to the 
older male group, likely associated with fragility fractures 
in the growing elderly population [4, 6, 9]. The treat-
ment of fragility fractures is also more complex, in view 
of different surgical techniques, choice of implants and 
the patients’ biological factors. In the follow-up of ankle 
fracture patients, traditional outcome measures are used, 
e.g., X-rays, assessment of pain level, or range of motion. 
Nevertheless, the use of patient-reported outcome meas-
ures (PROMs) is growing in popularity, reflecting the 
desirability of its application in clinical practice [10], 
e.g., in the assessment and follow-up of patients [11]. 
This potentially provides the clinicians with unique and 
patient-specific information in the evaluation of the 
patient and treatment. PROMs are also used at the group 
level to monitor populations, inform decision-making, 
and assess quality of care [12, 13].

The Manchester–Oxford Foot Questionnaire 
(MOXFQ) is a 16-item PROM developed to be used as 
an outcome measure of foot surgery [14]. The develop-
ers performed semi-structured interviews on patients 
scheduled for hallux valgus surgery, exploring problems 
relating to their foot condition. The instrument was later 
re-validated in patients undergoing surgery for different 
disorders of the foot and ankle (Fig. 1) [15]. In 2015, the 
Norwegian Foot and Ankle Society (NOFAF) advocated 
the use of the MOXFQ for patients with foot and ankle 
disorders [16]. In recent years, several studies have used 
the MOXFQ as a clinical outcome in various orthopedic 
foot and ankle conditions, including fractures [17–22]. A 

systematic review reported that MOXFQ had the overall 
highest ratings when validating measurement properties 
of PROMs used in patients with foot or ankle disease, 
although with a fundamental lack in the validation of its 
content validity [23]. Another systematic review demon-
strated that the MOXFQ was the fourth most common 
multi-item PROM used as primary outcome measure in 
interventional trials for ankle fractures [24]. The most 
recent systematic review evaluating the evidence of 
measurement properties for PROMs used in patients 
with ankle fractures, revealed the absence of validation 
studies for the MOXFQ in this population [25]. However, 
when a PROM is applied to a new context of use, e.g., 
the use of existing measures for similar conditions, addi-
tional validation studies of the instrument’s measurement 
properties is warranted to ensure its validity and reli-
ability. According to the Consensus-based standards for 
the selection of health measurement instruments (COS-
MIN), it is recommended to start with the most impor-
tant measurement property, i.e., the content validity [12]. 
This includes examining the relevance, comprehensive-
ness and comprehensibility of the instrument in the new 
population [26]. Therefore, a validation study assessing 
the content validity of the MOXFQ in an ankle fracture 
patient population is justified.

PROMs are often used in a survey setting, as the 
instruments are intended to be completed independently 
by the respondents [27]. Already in early 1980s, survey 
methodologists and psychologist have tried to bridge the 
gap between the cognitive sciences and survey methodol-
ogy through the project Cognitive Aspects Survey Meth-
odology [28], in order to better understand the cognitive 
processes involved in the survey response. The valid-
ity evidence based on response processes, i.e., evidence 
concerning the fit between the construct and the detailed 
nature of the performance or response actually engaged in 
by test takers [29], can be improved by employing cogni-
tive interviewing in the development and adaptation of 
survey measurements [30]. This study aims to assess the 
content validity of the MOXFQ in surgically treated ankle 
fracture patients by investigating the response processes.

Methods
The Standards for Reporting Qualitative Research 
(SRQR) [31] and the Consolidated criteria for report-
ing qualitative studies (COREQ) [32] were used in the 
reporting of this article.



Page 3 of 18Nguyen et al. Journal of Orthopaedic Surgery and Research          (2023) 18:941 	

Design and method description
A qualitative deductive design was used to investigate 
patients’ response processes of the MOXFQ. Individual 
interviews were conducted using cognitive interview-
ing based on the theoretical framework of the 4-step 
model by Tourangeau (Fig.  2), which addresses the 
stages respondents undergo when replying to survey 
questions [33–35]. The first step, the comprehension, 
focuses on how the respondent understands the ques-
tion. Step two, the retrieval of relevant information, 
involves the information that the respondent needs to 
recall, and the strategy used to recall the information to 
answer the question. In step 3, labeled judgement, the 
cognitive effort used to evaluate relevant information 
to accurately answer the question is addressed. The last 
step, the response, is asking about the choices that the 
respondent makes when selecting a suitable response.

The Manchester–Oxford Foot Questionnaire (MOXFQ)
The license to use the Norwegian version of the MOXFQ 
was obtained from Clinical Outcomes at Oxford Univer-
sity Innovation (Additional file  1). The translation and 
cross-cultural adaptation process has been performed by 
a third party and followed a minimum methodology with 
at least two forward translations and one backward trans-
lation. The instrument includes 16 items distributed over 
three domains: (1) the pain domain (five items); (2) the 
walking/standing domain (seven items); and (3) the social 
interaction domain (four items) (Table 1). The items have 
a recall period of four weeks and are intended to be com-
pleted with responses given on a 5-point Likert scale, 
where zero indicates least problems and four indicates 
greatest problems. A score for each domain is presented 
on a scale from 0 to 100 where a higher score denotes 
greater severity [14]. The scores reflect the impact of foot 
and ankle problems on the specific domains. An overall 

Fig. 1  The Manchester–Oxford Foot Questionnaire. From “The MOXFQ patient-reported questionnaire: assessment of data quality, reliability 
and validity in relation to foot and ankle surgery”, by Dawson J, Boller I, Doll H, Lavis G, Sharp R, Cooke P, et al., The Foot, 2011;21(2):92–102. Any use 
of the MOxFQ in any language and for any purpose can only be made under licence from OUI and by contacting healthoutcomes@innovation.
ox.ac.uk.  © Oxford University Innovation Limited, 2006. All rights reserved. Reprinted with permission
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Fig. 1  continued
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Fig. 1  continued
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Fig. 1  continued

Fig. 2  Tourangeau’s 4-step model. The figure illustrates the four cognitive operations that respondents undergo when replying to a survey [33–35]
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score, referred to as the index score, is calculated in the 
same matter, except the sum score is obtained from all 
16 items [36]. The index score aims to measure the over-
all impact of foot and ankle problems on health-related 
quality of life (HRQOL).

Participants and setting
Patients who were surgically treated at the Stavanger 
University Hospital for a unilateral ankle fracture classi-
fied as AO/OTA 44 [37] and at least 18 years of age were 
potential eligible candidates. The exclusion criteria were: 
less than 4 weeks or more than 18 months since surgery; 
other major concomitant injuries; patients with cognitive 
impairment or inability to give informed written con-
sent; inability to speak, read or write fluently in Norwe-
gian; major illnesses, other injuries or surgeries affecting 
impact of the ankle fracture on HRQOL 12 months prior 
or after the ankle fracture; other dominant musculoskel-
etal disorders. Purposive sampling [38] was conducted to 
ensure heterogeneity in the respondent group concerning 
age, sex, time since surgery, fracture characteristics, and 
pre-operative physical status assessed with the American 
Society of Anesthesiology (ASA) score [39] (Additional 
file 2). The post-operative routines for surgically treated 
ankle fracture patients often include partial weight bear-
ing, and follow-up appointments at two and six weeks. 
Patients are usually allowed weight bearing as tolerated 
(WBAT) after the consultation at six weeks. The selection 
of respondents was stratified into three groups: (1) early-
phase recovery, i.e., less than three months after surgery; 
(2) middle-phase recovery, i.e., from 3 to 12  months 
after surgery; and (3) late-phase recovery, i.e., more than 

12 months after surgery. The interviews were conducted 
in a quiet, separate facility next to the hospital or in the 
respondents’ home, if preferred by the respondent.

Data collection
A semi-structured interview-guide (Table  2) was con-
structed in conjunction with a research team consisting 
of clinical researchers with background in qualitative 
research, validation of PROMs, and fracture treatment. 
Two pilot interviews were conducted to test and accom-
modate the interview-guide, resulting in modest changes, 
e.g., improving the wording to augment the interview’s 
intent. These interviews were not included in the analy-
ses. Some questions regarding retrieval and judgment 
of relevant episodes were rewritten or removed for 
increased clarity, e.g., that the relevance of each ques-
tion was directed toward the respondent’s own experi-
ence. Minor adjustments to the order and wording of the 
questions asked were also implemented as the interviews 
were conducted and analyzed (“Generally, what are your 
thoughts on the relevance of these questions considering 
your ankle fracture?”). To capture all important aspects 
of the response process, the interviewer adjusted his 
approach during the data collection, especially with use 
of follow-up questions, such as “how did you proceed in 
choosing your response?”.

The main researcher (MQN) conducted all the inter-
views. Initially, the interviewer administered the paper 
version of the MOXFQ to the respondent, asking the 
respondents to follow the instructions and indepen-
dently complete the measure. The interviewer registered 
any facial expressions, body language or verbal cues 

Table 1  The division of the Manchester–Oxford Foot Questionnaire’s items into three domains

Domain Item Subject matter

Pain 1 Pain

11 Evening pain

12 Shooting pain

15 Usual pain

16 Night pain

Walking/standing 2 Avoid long distances due to pain

3 Change the way of walking due to pain

4 Walk slowly due to pain

5 Stop and rest due to pain

6 Avoid hard and rough surfaces due to pain

7 Avoid standing for a long time due to pain

8 Bus or car due to pain

Social interaction 9 Self-conscious about foot/ankle

10 Self-conscious about footwear

13 Limitation in work/everyday activities due to pain

14 Limitations in social or recreational activities due to pain
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indicating difficulty completing the form. After com-
pleting the questionnaire, the respondents were asked 
about the comprehension of the wording in the instruc-
tions. The interviewer then proceeded to explore their 
initial thoughts on the questionnaire (“In general, what 
are your thoughts on the questionnaire?”) [40], and the 
relevance and understandability of each item based on 
their experiences after treatment of the ankle fracture 
(“what are your thoughts on this question? What do you 
think the question is asking you?” [41]. They were asked 
about the appropriateness of the recall and response 
options [41]. Furthermore, they were asked about the 
length and time it took to complete the MOXFQ, and 

their thoughts on the questionnaire’s format. Compre-
hensiveness was assessed by prompting the respondents 
about other relevant situations pertaining to the domains 
of the MOXFQ. Additionally, the respondents were asked 
if there were other topics that they felt were relevant to 
their experience with an ankle fracture, but not covered 
by the instrument [42]. Lastly, they were given the oppor-
tunity to add additional comments. Interviews lasted on 
average 37 min (range 18–60). The data sampling was an 
iterative process, where the data collection and analyses 
were reviewed by the research team as the sampling pro-
gressed. The interviews continued until no new topics 
were identified following three consecutive interviews.

Table 3  Respondents characteristics (n = 17), stratified into three main groups according to recovery phase after surgery. 
Respondents’ number were given based on the chronological order of the interviews

a The education system in Norway into primary school with seven years of education (ages 6–12 years), lower secondary school with 10 years of education (ages 
13–15 years), upper secondary school with more than 10 years of education (ages 16–18 years), and higher education (after secondary school)
b Examples of office workers are administrators or engineers. Examples of manual worker are workshop operators or farmers

ASA American Society of Anesthesiology (pre-operative physical health status), ORIF Open reduction internal fixation

Recovery 
phase after 
surgery

Respondent 
number

Age group 
(years)

Gender Educationa Occupationb Fracture 
characteristics

Treatment ASA score

Late (longer than 12 months)

R1 50–69 Male Higher education Teacher Lateral malleolar ORIF 2

R2 70 or older Female Higher education Retired Tri-malleolar ORIF 1

R3 30–49 Female Lower secondary 
school

Manual worker Lateral malleolar ORIF 2

R4 30–49 Male Higher education Office worker Proximal fibula 
and posterior 
malleolus

Syndesmosis 
screws

2

R5 50–69 Female Upper secondary 
school

Office worker Tri-malleolar External fixa-
tion + ORIF

2

Middle (between three and 12 months)

R6 70 or older Female Higher education Retired Tri-malleolar ORIF 3

R7 30–49 Male Upper secondary 
school

Manual worker Bi-malleolar ORIF 2

R8 50–69 Male Upper secondary 
school

Retired Tri-malleolar External fixa-
tion + ORIF

3

R9 50–69 Female Higher education Retired Tri-malleolar ORIF 1

R10 50–69 Female Higher education Teacher Lateral malleolar ORIF 2

R15 70 or older Male Upper secondary 
school

Retired Bi-malleolar, 
open

ORIF 3

R16 70 or older Female Lower secondary 
school

Retired Tri-malleolar ORIF 2

R17 50–69 Female Upper secondary 
school

Health-care 
worker

Bi-malleolar Fibula 
nail + screws 
medially

2

Early (Less than 3 months)

R11 30–49 Male Higher education Office worker Lateral malleolar ORIF 1

R12 50–69 Female Higher education Office worker Lateral malleolar ORIF 2

R13 18–29 Female Higher education Teacher Bi-malleolar ORIF 1

R14 70 or older Female Upper secondary 
school

Retired Bi-malleolar ORIF 3
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Data analysis
In the deductive qualitative analysis, the initial code 
scheme was based on Tourangeau’s 4-step model of cog-
nitive interviewing [43]. Each step was defined as a cate-
gory. They were then divided into sub-categories based on 
the different parts of the questionnaire, i.e., instructions, 
items, and response categories. Texts that described 

respondents’ thought processes upon responding on the 
questionnaire were highlighted as meaning units. The 
meaning units were condensed and labeled with a code. 
The codes were sorted according to the appropriate pre-
determined categories. The labeling and categorization of 
codes was performed consecutively with the interviews, 
and the findings were discussed in the review team. 

Table 4  Predetermined categories deducted from Tourangeau’s 4-step model and selected quotations from responders used in the 
analyses

Main category Category Sub-category Quotation

Comprehension Comprehensibility of instructions “It was pretty easy to understand what to do. Not that much text 
and that which was important was emphasized with bold font and 
underline.” (r13)

Feasibility “… It’s probably fine, except that I probably should’ve had it in 
Nynorsk [one of two official Norwegian written languages).” (r9)

Comprehensibility of items “What is pain then? A little bit? A lot? None? Because when I jumped 
down there, then it was painful.” (r3)

Retrieval Relevance of items The pain domain “Pain in the foot, that I don’t have. I walk freely.” (r3)

The walking/standing domain “That eight, it is so difficult. I use the car anyways here [chuckles]. We 
don’t walk when going shopping here.” (r15)

The social interaction domain “… there are things in the garden that I haven’t managed to do 
because … it hurts when I’m on my knees … because I get that 
bend in my foot…” (r5)

Incomplete constructs “Then you have this issue with vibration in the skin against the 
plates. It is a bit uncomfortable … Electric scooter on cobblestone 
[laughs].” (r7)

“If I’ve been sitting for a long time, then it’s painful to start. Then it’s 
so stiff… That’s probably when it’s most painful.” (r9)

“You’re divorced, as I’ve said, so the kids had to stay with their mom 
in that entire period.” (r4)

Recall “Yes, it is okay [to think back on the past four weeks]. Because I feel it 
has been stable lately.” (r17)

Judgement Instrument “Today, irrelevant, because I feel that my foot is doing so well. But 
when I filled it out the last time, then it was probably more relevant 
… half a year after I broke my foot.” (r4)

Domains “I couldn’t stand that long. I couldn’t walk that much. I was limping 
down the hallways. Everybody could see me coming … And that’s 
why I got the lightest tasks so that I would avoid standing and 
walking.” (r7)

Items “… those nerve pains appear, then it just strikes you. But it could also 
be … that they are mild, the other pain, like an aching-pain sort of 
… There is sort of a difference between the pains. Those nerve pains 
are painful. But it doesn’t last that long. Just a few seconds … But it 
was probably those nerve pains I was thinking of when I crossed off 
moderate” (r17)

“I don’t think I need to ask about that, really. Because to me it doesn’t 
mean anything what other might think. Entirely indifferent.” (r15)

Missing constructs “Yes, sometimes you can feel that the foot is so stiff, you know. That 
you’re done, just like you have … I was going to say prosthesis, but 
… Something is not right, but … it was different before I had the 
fracture.” (r16)

Response process Absent response “I think it was just that I forgot there, because I was thinking that 
sometimes … But when I think more about it now, then I see that 
there are different situations that I have … Well, yes …” (r5)

Deduction of information 
to a suitable response

“… you added daily activities, so it’s alright then … if it had been just 
work, then I would have been hesitant to what to answer, because I 
haven’t been to work, but that has nothing to do with the foot” (r3)
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The interviews were audio-recorded with a digital voice 
recorder (Olympus WS-853) and transcribed verbatim 
using NVivo by the main researcher.

Results
Sample characteristics
In total, 17 respondents (65% females) were interviewed 
(Table 3). Respondents’ age ranged from 27 to 76 years. 
All respondents had at least 10 years of education. There 
were office workers and manual workers. Some of the 
respondents were retired. Respondents had uni- and 
multi-malleolar fractures. Additionally, one respondent 
had an open fracture. The fractures were mainly treated 
with open reduction and internal fixation. One respond-
ent received a fibula nail, and one was treated with syn-
desmosis screws. The ASA score ranged from one to 
three. Some of the respondents presented with several 
comorbidities, e.g., one respondent had diabetes melli-
tus, hypertension, asthma, and morbid obesity. Another 
suffered from polyarthritis, hemochromatosis, and 
hypothyroidism.

Comprehension
Comprehensibility of instructions
Table  4 summarizes the predetermined catego-
ries deducted from Tourangeau’s 4-step model with 
selected quotations from responders. Most respond-
ents found the instructions brief and easy to under-
stand. Respondent 4 (r4) missed today’s date on the 
questionnaire, although, he had completed it on the 
consent form: “Didn’t read instructions very thoroughly. 
There were not that many instructions. It was self-
explanatory.” Another respondent (r16) had completed 
it incorrectly, but correctly on the consent form. There 
was some confusion regarding instructions on bilateral 
fractures. This was sorted out once the respondent read 
the instructions again. See Additional file  3 for addi-
tional quotations on each category.

Feasibility
The respondents reported that the questionnaire was easy 
to understand and didn’t take too long time to fill out. 
There weren’t any complicated words or phrases. One 
respondent (r3) commented that item 1 and 15 should be 
next to each other as these were related: “But if you take 
number … question number 1 and put it right above 15, 
then like “I have pain in my foot. Ehh yes. And how much 
pain do you have?” Right? It’s a bit like that. So those two 
should be one after another.” Another respondent (r9) 
would like to have the questionnaire in Nynorsk (one of 
two official Norwegian written languages). Almost all 
patients did not circle the appropriate side on top of page 

2. The reason was that they missed the instructions: “I 
don’t know why I didn’t see it. It clearly says …” (r9).

Comprehensibility of the items in MOXFQ
In general, the respondents did not identify any major 
problems with the language or intent of the items. There 
were slightly different interpretations of the word pain. 
One respondent (r3) believed this to be a very harsh 
word, e.g., related to the moment she fractured her ankle. 
Two other respondents (r2 and r16) denied that they had 
pain and described it as discomfort. Respondents also 
reflected upon the type of pain, or the situations they 
experienced it: “pain is difficult to describe, if it is due to 
surgery or weightbearing, or just stiffness after you have 
used it” (r3).

For item 2, respondents commented that long dis-
tances were dependent on the person, and measured 
this in how many hours they could walk. One respond-
ent (r9) was confident that she walked longer than other 
people at her age and suggested that the items could be 
worded such that they specified the activity according 
to the individual. For item 9, which addressed patients’ 
feeling of self-consciousness regarding their ankle, the 
general understanding of the question was if they were 
worried about others opinion about their foot. One dif-
ferent interpretation on the question was if other people 
cared about them: “… Others are interested in how I’m 
doing, and …” (r17). The word “usually” in item 15 caused 
slight difficulty in one respondent, where she believed the 
question to be asking about the status before the injury: 
“… like usually, as in prior to surgery then? It says the last 
four weeks. So usually is like in the old days …” (r3).

Retrieval of relevant information
The pain domain of the MOXFQ
The respondents described various relevant experiences 
for all items in the pain domain, i.e., item 1, 11, 12, 15, and 
16 (Additional file  4). Late-phase recovery respondents 
reported that the items were relevant, but less now when 
compared to earlier in the recovery stage since they were 
less bothered by pain now. The patients that had the sur-
gery less than one year ago, i.e., early- and middle-phase 
recovery respondents, found the items more relevant. For 
instance, on item 1: “Yes, I’ve experienced that sometimes. 
However, mild and brief ” (r13). Similar descriptions were 
also reported for item 15. The respondents found item 11 
highly relevant, but usually they believed this pain to be 
related to the level of exertion during the day: “My foot 
is worse in the evening, depending on what I’ve done dur-
ing the day. Like yesterday, two hours of padel [a racket 
sport that combines tennis and squash], then I had to limp 
to the bathroom later” (r7). The two remaining items in 
this domain, i.e., item 12 and 16, the respondents had 
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more diverse experience as not all respondents reported 
that they had experienced shooting pain or had trouble 
sleeping: “Sometimes when I’ve gone to bed … Sometimes 
I wonder if it is the screws that … When I’m laying side-
ways, that the screws somehow … That I feel them” (r9).

In general, the respondents believed that the construct 
pain was covered by the items in the pain domain. They 
experienced other bodily pain when asked about addi-
tional relevant experiences with pain, e.g., pain in the 
thigh and hip when rolling over in bed due to the cast. 
They also mentioned stiffness and pain due to swelling of 
the foot and ankle, or that the swelling led to pain when 
wearing shoes: “Stiffness. I can feel it here. It’s just like 
there’s a band attached here and it’s tightening.” (r15).

The walking/standing domain of the MOXFQ
Respondents that were interviewed shortly after surgery 
indicated problems recalling relevant episodes for the 
walking/standing domain, i.e., item 2 to 8, as they were 
not allowed weightbearing yet. Respondents from later 
recovery phases were more likely to share relevant expe-
riences for items in this domain (Additional file 5): “I’ve 
walked downtown to [city], and then walked around there 
for a bit. Of course, you would always feel some discom-
fort, but not like it’s the end of the world!” (r16). Item 8, 
asking about the use of bus or car, had less relevance for 
people living on the countryside since they were depend-
ent on using the car for everyday tasks in the first place.

When asked about other relevant limitations related to 
mobility, respondents commented that they experienced 
stiffness and pain when they were about to start walking 
again after resting or sitting still for a while. Additionally, 
some would feel pain in the other foot when walking long 
distances or if they have been standing still for a while.

The social interaction domain of the MOXFQ
The items included in the social interaction domain (item 
9, 10, 13 and 14) were intended to measure limitations 
in social interaction. Two of these items, item 9 and 10, 
referred to self-consciousness about their foot/ankle and 
the use of footwear, respectively. These items emerged 
as less relevant to the respondents since not all were 
able to share relevant thoughts or experiences regard-
ing these issues (Additional file 6). Respondent 13 shared 
her thoughts when interacting with children shortly after 
surgery, where she was worried about the impression she 
would leave for her young students if they saw her ankle 
“… Lately, the weather has been nice, and you’ve been 
using summer shoes and summer clothes … when you’re 
working as a teacher, and I’m on a primary- and lower 
secondary school, then sometimes I’ve been thinking: “poor 
kids if they [laughs] … have to look at this half-swollen 

foot after a day with a lot of walking and stuff”, but …” 
(r13).

The respondents were asked to recall other important 
experiences that had an impact on the social interaction 
due to the ankle fracture. The burden of being dependent 
on others was mentioned, e.g., having to leave his chil-
dren with his divorced wife, or asking a parent to help 
with grocery shopping. Another example was refraining 
oneself from going to a festival due to fear of a new injury.

Recall
A recall period of four weeks was acceptable for the 
respondents, except when replying to the survey at 
early stages since they would experience a considerable 
improvement within a short time span: “… there was a 
huge difference for … at least for me … Four weeks ago, 
then it was one week after surgery. At that point things 
were miserable and painful … Now it is sort of … What 
should one base it on? … Because it says, “during the past 
4  weeks” and there is a progression in it … The first two 
weeks were definitely worst. Then things started to stabi-
lize a bit and …” (r11). Respondents later in the recovery 
process felt things were more stable and that it was easier 
to remember specific and relevant episodes related to 
their ankle fracture.

Judgement
General aspects of the MOXFQ
In general, respondents reported that the questionnaire 
was helpful in assessing the respondents’ experiences 
after the ankle fracture. The respondents in late recov-
ery phase and those that had experienced very little pain 
and limitations after the injury did not find the ques-
tionnaire as relevant: “… And for me, I just replied “no” 
to everything because I don’t have pain. So, there’s nothing 
that limits me because of that … No matter what situation 
they ask me about here, then it’s not because of pain that 
prevents me from doing it …” (r6). The questionnaire was 
also experienced as less relevant for respondents in early 
recovery phase. Respondents had difficulties replying to 
items concerning limitation in mobility related to pain 
since they were not allowed to put weight on the oper-
ated foot, thereby limiting the relevance of the instru-
ment: “Because all the questions were based on pain. 
That the pain was the limitation, but I don’t feel that the 
pain was restricting me because … because I had to use 
crutches and I couldn’t walk without the crutches and put 
full weight on my foot, so I never reached the point where 
it was the pain that hold me back” (r13).

When asked about the adequacy of the instrument to 
cover important aspects concerning the impact from the 
ankle fracture, respondents pointed out the lack of ques-
tions asking about psychological well-being, worrying 
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thoughts regarding surgery and the complications from 
surgery, or “the feeling of uselessness” (r15). One patient 
summed it up: “… So here, it’s like pain and discomfort, 
but it doesn’t really ask about how I’m really doing” (r7). 
Beyond the questions in the MOXFQ, respondents expe-
rienced other physical symptoms, e.g., stiffness, swelling 
or heaviness in the foot.

Domains of the MOXFQ
The assessment of pain was difficult for some respond-
ents. For instance, when late-phase recovery respondents 
were asked about the relevance of pain related to their 
ankle fracture, they would reveal that they didn’t have 
pain, but perhaps discomfort at certain situations: “For 
me pain is … then it hurts in a way. I don’t have it. I might 
feel discomfort … Great pain, that’s when I broke my ankle 
and could feel the vomit. Then it was painful …” (r3). Oth-
ers would think that “the pain that I had was probably 
related to surgery” (r1). One respondent from the middle 
recovery phase reported how the ankle fracture affected 
him at work, e.g., that his inability to stand or walk for 
longer periods prevented him from doing his normal 
chores.

Items in the MOXFQ
The cognitive effort used to evaluate the relevance 
of each item was generally feasible, supported by the 
respondents’ motivation to attempt answering all items. 
Respondents from the late recovery phase had good 
scores when examining the replies on the questionnaire, 
as the question mostly addressed pain and pain-related 
limitations: “I replied rarely or none on most of them … 
That says something about the use of words or … It might 
be correct, but it is the use of words to describe pain 
that I have an issue with. I, that don’t have pain …” (r2). 
Respondents from this phase would add that they expe-
rienced other difficulties, e.g., discomfort or problems fit-
ting normal shoes due to a swollen foot.

Respondents from the middle recovery phase experi-
enced minor problems, although a few also had none to 
very little problems based on the scoring on the ques-
tionnaire (r6 and r10). They experienced pain related to 
weightbearing, walking in stairs, or after extensive use. 
One respondent described an alteration in the character 
of pain with more sudden intense pain now: “… It’s pain-
ful now. Those pains. I didn’t notice that too much during 
the first half year. But now, this is bothering me. But you 
sort of get used to it. That “ohh! Now I must change posi-
tion”, and it appears like POFF!” (r17). She experienced 
it every day and was contemplating on rarely or most 
of the time as the final response. Additionally, this sud-
den intense pain was considered most important when 

replying to item 15, as it was the most prominent pain, 
though, she did have a milder, constant ache.

Item 9 and 10 were the only items in the questionnaire 
that were not related to pain. A large number of respond-
ents were not preoccupied with the opinion of others on 
their ankle or footwear. The males were generally nega-
tive to these items and suggestions on removing them 
were mentioned. An older male respondent was very 
clear about the irrelevance of this question as he was 
“entirely indifferent” (r15) to what others might think of 
his foot. However, one respondent disclosed some dis-
cerning thoughts about footwear and dresses: “When 
you arrive with a nice dress and then … sneakers. But in 
fact, this is fashion now, now others are doing it, those that 
didn’t injured their foot … But that’s just now, so I hope 
that … one day I can wear proper shoes, but I can’t as long 
as I have those screws there” (r5). The same respondent 
also found item 9 relevant to some degree: “Because you 
could see pretty well that the ankle was … was much big-
ger den the other, right? You don’t do that when you have 
pants on … But if you have a skirt and pantyhose on, then 
you’ll spot it … So, I’ve thought about it, even though self-
conscious might not be the correct term” (r5).

Item 8, which ask about the need to catch the bus or 
use a car instead of walking due to pain, caught the atten-
tion of some of the respondents living on the country-
side. They found it difficult to answer the question as they 
needed a car to get around independent of the injury. 
One respondent thought it was slightly odd to be asked 
such a question and believed this question to be bet-
ter suited for respondents living in the cities: “These are 
questions for people living in [large city], I reckon … Here, 
I must use a car [chuckles] if you know what I mean … I 
use a car anyways … Because If I were to go to the store, 
well, then I would take the car. I don’t bother walking four 
kilometers back home with …” (r3).

Response
Item 7, that asked about the avoidance of standing for a 
long time due to pain, had one missing response. Dur-
ing the interview, the respondent had to stop and think 
about it for some time when filling out the questionnaire 
because “I don’t stand that much, you know, so I haven’t 
thought about it” (r5). She was asked to elaborate on her 
thought process and the reason for the missed response: 
“… because I was thinking of work. But then I don’t stand 
that much at work. Like when I’ve been to airports, then 
I’ve avoided standing for longer periods. I would rather go 
sit down … It has just become a part of me, I think … I 
think it was just forgetfulness…” (r5). The same respond-
ent also had some remarks on item 13 since the ques-
tion addressed limitations in both work and everyday 
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activities due to pain, and she struggled to pick a suitable 
response option: “… since I have an office job, it doesn’t 
prevent me from doing my job. But daily activities … 
Maybe you should split them?” Respondent 3 also pre-
sented the same reluctancy when replying to this item.

Respondents selected multiple responses on some 
items. For instance on item 6, which included hard and 
rough surfaces in the question, the respondent selected 
one response per adjective describing the surface: “… 
hard surfaces I don’t mind. I walk well on asphalt. But 
if there’s a slope, or especially a steep downhill, then you 
get this bend and you must sort of limit yourself a little…” 
(r15). Another item that had multiple response options 
selected was item 15. This respondent was still early 
in the recovery phase and found it difficult to pick one 
response option due to the use of the word usually in the 
question, with reference to some days the pain would be 
better than other days: “When it starts to hurt, then it 
really hurts” (r12).

Discussion
Main findings
To the best of our knowledge, this is the first qualitative 
study to explore aspects of relevance, comprehensive-
ness, and comprehension, i.e., the content validity, of 
the MOXFQ when applied to an ankle fracture popu-
lation by investigating the response process. The study 
utilized a deductive approach to examine if the exist-
ing theory concerning life impacts for patients with a 
hallux valgus deformity could be accommodated to an 
ankle fracture population. Some crucial aspects were 
highlighted when applying the MOXFQ to this context. 
Firstly, pain was an important but difficult concept in 
the follow up after surgical treatment of ankle fractures 
and respondents perceived pain differently during the 
course of recovery. The items that measured pain and 
pain-related limitations in mobility were relevant for 
patients that were allowed WBAT. However, the sub-
scale intended to measure limitations in social inter-
actions was perceived as not relevant. Secondly, the 
index summary score was not comprehensive in meas-
uring the overall impact of ankle fractures on HRQOL. 
Lastly, the study identified ambiguous wording that 
should be addressed to improve comprehension and 
relevance of some items when applied to an ankle frac-
ture population.

The concept of pain in the recovery phase of ankle fracture 
patients
The MOXFQ intends to measure two constructs of 
pain: pain in general, and pain when walking or stand-
ing. Pain is well known to have a great impact on a 

person’s overall quality of life [44] and is often used 
in the assessment of treatment results, both clinically 
and in research studies [45, 46]. In the work of devel-
oping an instrument to measure overall quality of life 
by the World Health Organization (WHO) group, six 
broad domains were identified: physical, psychological, 
level of independence, social relationships, environ-
ment, and spirituality/religion/personal beliefs [47]. In 
this multi-dimensional construct, pain and discomfort 
were encompassed in the physical domain. However, 
pain itself is not considered a unidimensional concept. 
For instance, the McGill Pain Questionnaire assesses 
quality and intensity of pain [48]. Additionally, patients 
with chronic pain report poorer overall quality of life 
compared to patients with acute pain [44]. Therefore, it 
is understandable that the majority of items in a ques-
tionnaire developed to assess a hallux valgus deform-
ity condition consist of questions pertaining to pain. 
However, the pain in patients suffering from an ankle 
fracture is of an acute nature. One could argue that 
patients with these two conditions would experience 
some of the same challenges and limitations in the 
recovery phase. For instance, there are over 130 dif-
ferent procedures recommended for the hallux valgus 
correction [49], but similar post-operative restrictions 
in weight bearing would apply to both groups. Addi-
tionally, the pain experienced by the patients in early 
stages after the procedure would typically be related to 
the surgery itself. One would also expect the remission 
of pain and disability within the first one to two years 
after surgery [50]. In other words, using MOXFQ for 
patients in the middle-phase recovery, i.e., between 3 
and 12 months after surgery, seems reasonable. In early 
stages, before WBAT is allowed, one could risk measur-
ing limitations in mobility or in social interaction due 
to post-operative treatment regimens, and not limita-
tions due to pain as the domains intended. Also, if used 
earlier than four weeks after surgery, the recall period 
would include the pre-operative phase, which can be 
confusing for the respondents. In late phases, ceiling 
effect (lower scores indicating less disability) could be 
a potential threat to the instrument’s content validity 
since patients perhaps no longer associate their main 
restrictions with pain.

The constructs measured by the MOXFQ
Overall, the instrument seems capable of capturing key 
elements of the construct pain and pain when walking or 
standing. However, the suitability of the items that cov-
ered limitations in social interaction was less convincing. 
Particularly items 9 and 10, where the questions focused 
on being limited due to people’s view on the appearance 
of the injured foot or the use of footwear. Although a 
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few would find item 10 more relevant than item 9, e.g., 
some might experience swelling resulting in the need 
to use bigger shoes, or prominent osteosyntheses with 
ensuing discomfort when using hiking boots, the recur-
rent notions for these items were “… That’s my business! 
So that I don’t care about” (r14). This might be attributed 
to the development of the instrument, where the instru-
ment’s items were based on patients with a hallux val-
gus deformity scheduled for surgery, and not an ankle 
fracture population. A main difference between the two 
groups is the medical indication for treatment, i.e., hal-
lux valgus correction procedures are mainly performed 
for the relief of chronic pain, while the treatment of ankle 
fractures is an emergency or urgent procedure. Another 
important difference is the sex distribution between the 
groups. Though, biological factors probably play a role 
in the development of the hallux valgus deformity, most 
likely the pain and disability associated with the con-
dition are accentuated by less physiological favorable 
female footwear, demonstrated by the higher proportion 
of females undergoing this procedure [51]. In contrast, 
both sexes would be affected in an ankle fracture popu-
lation. Additionally, one could not neglect the potential 
cultural difference: “… I believe that we have sensible foot-
wear in Norway. Nobody cares if we wear hiking shoes 
downtown” (r9).

As 14 of 16 items include pain or pain-related limi-
tations, a summary score labeled the MOXFQ-index 
was constructed to measure the overall life impact on 
HRQOL [36]. Where the MOXFQ subscales are clear 
on the construct they intend to measure, the MOXFQ-
index was proposed to measure a more general con-
struct. However, respondents in this study reported 
the lack of questions addressing other physical symp-
toms, e.g., swelling and stiffness, and psychological fac-
tors, e.g., worrying about complications or fear of falling 
again. If compared to another study assessing the life 
impact of ankle fractures [52], the MOXFQ-index lacked 
constructs to cover the entire aspect of life impacts in 
patients suffering from ankle fractures, e.g., psychological 
and financial factors, and medication taking. One could 
claim that the items of the MOXFQ-index to be relevant 
in assessing one of the aspects of overall quality of life, 
i.e., pain-related life impact of ankle fractures. However, 
the instrument would not be comprehensive in assessing 
general life impact due to the absence of items addressing 
other physical and psychological factors. Even if it is sim-
pler to use an index score for the assessment of patients 
in clinical practice or analyses in a research setting, one 
should be wary of these limitations when applied to an 
ankle fracture context.

Aspects of use in a new population
Some of the items received multiple responses, resulting 
in uncertainty in the interpretation of the respondents’ 
answers and complicates the scoring. If two responses 
have been selected, the user manual for the MOXFQ 
instructs to select the most severe response option when 
calculating the scores. Items where multiple responses 
were selected may indicate some degree of ambigu-
ity in the questions, e.g., item 6 in the walking/standing 
domain concerning rough and hard surfaces, or item 
13 in the social interaction domain. The wording of the 
latter item addresses both work and everyday activi-
ties, leading to discussions on which activity to consider 
when replying to the question. These questions are 
referred to as double-barreled questions where “respond-
ents must answer two questions with one answer” [53], 
and should be avoided since they could potentially have 
adverse effect on validity [54]. A suggestion from one 
of the respondents was to split the question to enhance 
the intent of the question. Item 15 from the pain domain 
faced a similar challenge with the use of the word usually. 
One respondent (r3) from the late recovery phase inter-
preted the question as if it asked about pre-injury status. 
Another respondent from early recovery phase explained 
that the pain varied too much during the last weeks to be 
able to pick only one option. This reflects one of the chal-
lenges when changing the context of use for an instru-
ment, exemplified in this case by applying an instrument 
intended for patients with stable conditions undergoing 
elective surgery to patients being treated for emergent or 
urgent conditions. On the other hand, being too specific 
in the wording of a question renders it less relevant for 
many patients, e.g., item 8, which focuses on the need to 
use secondary transportation methods. The interviews 
consisted of respondents living in cities and on the coun-
tryside, and a repeating voice from the latter group was 
the need to use a car irrespective of the injury or pain.

The findings of this study entailed patients suffer-
ing from an ankle fracture. However, it would be fair to 
believe that the implications made in this study would 
also account for patients presenting with similar fractures 
in the foot or distal tibia undergoing emergent or urgent 
surgery. Future studies should focus on further valida-
tion of the MOXFQ’s measurement properties in a simi-
lar context, e.g., validation of the validity, reliability, and 
responsiveness.

Limitations and trustworthiness
There are no published studies on the translation and 
cross-cultural adaptation of the Norwegian version of the 
MOXFQ. The lack of documentation of the translation 
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and cross-cultural adaption might affect the validity of 
the instrument.

A sufficient number of respondents (n = 17) were pur-
posively sampled to capture the comprehensive voice of 
this heterogenous group to ensure credibility and trans-
ferability of the study to research settings and clinical 
practice. However, with a deductive content analysis 
there is a potential bias toward the confirmation of exist-
ing theory rather than the disapproval of it since the 
method is searching for relevant experiences. Respond-
ents were more inclined to share richer descriptions of 
relevant occurrences compared to thoughts on irrele-
vant questions, apart from sensitive topics. Additionally, 
choices were made during the analyses to focus on areas 
of scarce content, which also could potentially favor the 
approval of existing theory.

The research team consisted of five researchers with 
expertise in different fields. The main researcher was a 
resident orthopedic surgeon and Ph.D. candidate and 
received guidance from two R.N. Ph.D. professors with 
extensive experience within this field (AB, MMI). The 
team also included two consultant orthopedic surgeons 
with Ph.D. with experience in PROM validation and some 
experience in qualitative research (AP, KH). The broad 
expertise of the team contributed to increase the depend-
ability of the study, aiding in decision-making during the 
analysis process. However, since the main researcher 
conducted all interviews, there was a risk of introducing 
bias to the data collection, interpretation, and creation 
of text due to the orthopedic background. Being aware 
of this, the interview-guide, transcripts, predetermined 
categories, and codes were continuously discussed in the 
research team during the analyses as part of the process 
to maintain confirmability.

Conclusion
An ankle fracture population differs from a hallux val-
gus population in many areas. However, based on the 
findings of this study, pain and pain-related limitations 
in mobility are central concepts that remain important 
to both populations. In conclusion, the content valid-
ity of the MOXFQ-pain and walking/standing subscale 
was acceptable when used in the evaluation of an ankle 
fracture population that were allowed WBAT. However, 
the lack of relevance and use of ambiguous language for 
items covering limitations in social interactions resulted 
in insufficient content validity for this subscale. Also, 
the index summary score did not have sufficient content 
validity due to lack of comprehensiveness in measuring 
overall impact of ankle fractures on HRQOL.

Future studies should focus on validating the remain-
ing measurement properties of the MOXFQ in a similar 
context, i.e., the validity, reliability, and responsiveness of 
the instrument.
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