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Abstract
Impairments in quality of life (QoL) have been reported in patients with fibrous dysplasia (FD). Here, we examine cop-
ing strategies in FD and assess whether these coping strategies are associated with QoL and disease severity. Ninety-two 
patients (66% females) filled out the Utrecht Coping List (UCL), Short Form-36, and the Brief Pain Inventory (BPI). Coping 
strategies of patients with FD were compared with reference data from a random sample of Dutch women and patients with 
chronic pain. Compared to healthy adults, patients expressed more emotions (p < 0.01). Compared to patients with chronic 
pain, patients with FD used more active coping strategies (p < 0.001), and sought more distraction (p = 0.01) and more social 
support (p < 0.001). Using more passive coping strategies was associated with more impairment in social function, physical 
role, mental health, vitality (all p < 0.001), and general health (p < 0.01). Using more avoidant coping strategies was asso-
ciated with worse mental health and less vitality (both p < 0.01). More expression of emotions was associated with worse 
mental health (p < 0.01). Type and clinical severity of FD were not associated with coping behavior. Patients with FD have 
different coping strategies compared to random Dutch reference populations with or without pain. In FD, using more passive 
coping strategies was associated with more impairment in several aspects of QoL. There was no relationship between cop-
ing behavior and clinical characteristics, pointing to biomedical variables not determining the way patients cope with their 
illness. Recognition of less effective coping strategies can be helpful in the understanding and adaptation of these coping 
strategies, improving personalized clinical care, with the ultimate goal to improve QoL in patients with FD.
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Introduction

In a recent study, it was shown that patients with fibrous 
dysplasia (FD), particularly those patients with bone pain, 
reported significant impairment in quality of life (QoL), and 

that disease severity, as reflected by higher skeletal burden 
scores (SBS) and elevated serum bone turnover markers, 
was associated with more severe impairment in QoL [1]. 
According to the Common-Sense Model of self-regulation 
(CSM), QoL is influenced by two major determinants: ill-
ness perceptions and coping strategies [2, 3]. The CSM pro-
vides a framework for describing the way by which patients 
manage the perceived threat of their illness using coping 
behavior. The CSM essentially consists of three stages: The 
first stage, the Illness perceptions stage, is further divided 
into five categories: identity, cause, timeline, consequences, 
and cure. The second stage consists of coping strategies that 
are developed based on illness perceptions. In a previous 
study of our department, it was demonstrated that illness 
perceptions of patients with FD differed significantly from 
patients with acute or chronic pain due to other medical con-
ditions [4]. The third stage of the CSM consists of the effect 
of these coping strategies on the patient’s QoL.
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Coping refers to the skills used in handling situations, 
crises, or life events, with coping strategies influencing the 
way an individual handles the burden of having a chronic 
illness. The skills a person possesses to cope with stressful 
situations are not set at birth but are known to develop dur-
ing early childhood [5]. Coping skills include emotional, 
behavioral, and cognitive responses. The method described 
by Lazarus, which is often used to structure coping strate-
gies, entails grouping coping strategies into three catego-
ries [6]. The first category is ‘problem-directed coping,’ 
which involves directly attempting to change a problematic 
situation. The second category is ‘appraisal centered cop-
ing,’ which aims at changing the threatening character of 
an event, thereby changing the perception of a situation. 
This mainly involves cognitive and observational functions, 
such as reassuring thoughts applied to comfort oneself in a 
difficult situation. The third category of coping strategies 
aims at reducing arousal, and is described by Lazarus as 
‘symptom-directed palliative modes of coping.’ Examples of 
this way of coping are smoking or drinking alcohol to relieve 
an experienced tension. Several studies using the CSM to 
examine coping strategies in patients with chronic illnesses 
have identified the significant impact of these strategies on 
QoL [7–10]. To the best of our knowledge, there have been 
no studies that examined coping strategies in patients with 
FD. Therefore, the aim of the present study was to examine 
coping strategies in patients with FD [2, 11]. For this evalu-
ation, coping strategies of patients with FD were compared 
with coping reference data of a random Dutch sample and a 
group of patients with chronic pain. Considering the previ-
ous observed illness perceptions and impairment in QoL, it 
was hypothesized that patients with FD report less effective 
coping strategies compared to healthy control data. The sec-
ond aim was to assess whether coping strategies in patients 
with FD correlate with QoL and clinical severity. Consid-
ering the theory of the CSM, it was hypothesized that less 
effective coping strategies correlate with more impairment 
in QoL.

Patients and Methods

Procedure

As part of the protocol used in our ongoing study address-
ing various aspects of QoL in patients with FD [1, 4], 
three different questionnaires were sent to 255 consecutive 
patients with a confirmed diagnosis of FD, aged ≥ 16 years, 
who attended the outpatient clinic of the Centre for Bone 
Quality of the Leiden University Medical Center between 
2013 and 2016. Ninety-two of 138 eligible patients com-
pleted the questionnaires, representing a response rate of 
67% (Fig. 1). Data on age, gender, age at diagnosis of FD, 

FD type [monostotic FD (MFD), polyostotic FD (PFD), and 
the McCune Albright syndrome (MAS)], skeletal burden 
scores (SBS), alkaline phosphatase (AP), fracture history, 
and history of previous surgical intervention were retrieved 
from the patients’ medical records. The diagnosis of MAS 
was established on the basis of PFD associated with endo-
crinopathies in the form of precocious puberty, with occa-
sional additional endocrinopathies such as growth hormone 
or prolactin excess or hyperthyroidism. The presence of 
cafe-au-lait patches was recorded, but not considered essen-
tial for the diagnosis of MAS [12]. The UNESCO Interna-
tional Standard Classification of Education [13] was used to 
classify the patients’ level of education. Low level of educa-
tion was defined as a primary to lower secondary education; 
medium level of education was defined as an upper sec-
ondary to post-secondary non-tertiary education; and high 
level of education was defined as the first and second stage 
of tertiary education. Two of the authors blindly assessed 
SBS in all patients with available 99mTechnetium skeletal 
scintigraphy [14].

Questionnaires

Questionnaires used were the Utrecht Coping List Ques-
tionnaire (UCL) to evaluate coping strategies, and the Short 
Form-36 (SF-36) and Brief Pain Inventory (BPI) question-
naires to evaluate QoL [15–18]. For a detailed description 
of the SF-36 and BPI please refer [1]. The UCL is a widely 
used validated questionnaire to study coping strategies, 
which is based on the assumption that individuals prefer a 
certain way of coping, regardless of the situation: the cop-
ing strategy. The UCL consists of 47 statements covering 

LUMC FD cohort
n=255

Pa�ents seen 
2013-2016

n=177

78 not seen in 2013-2016

Eligible pa�ents
n=138

Exclusion (n=39)
- No current address (n=30)
- < 16 years (n=9)

Completed ques�onnaires
n=92

Par�cipa�on rate 67%

Ques�onnaires not filled out (n=46)
- Refusal (n=2)
- Unable to complete (n=8)
- Incomplete (n=4)
- Non-responders (n=32)

Fig. 1   Flowchart of patient inclusion and participation rate
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seven domains, each representing a different coping strategy. 
Each statement is scored on a four-point scale ranging from 
1 (seldom or never) to 4 (very often). The seven domains 
have a different number of statements, so that the individual 
subscales have different maximum scores [19]. Active cop-
ing, the first domain, consists of seven items (scores ranging 
from 7 to 28) assessing a person’s ability to become aware 
of different points of view in addressing a problem, while 
confidently intending to solve it. Palliative coping (eight 
items, range 8–32) refers to not having to deal with a prob-
lem by distracting oneself with other occupations, such as 
smoking or drinking alcohol. Avoidant coping (eight items, 
range 8–32) entails not facing the problem and preferably 
attending as little as possible to an issue. Seeking social sup-
port (six items, range 6–24) assesses a person’s tendency to 
ask for help or comfort and understanding from family and/
or friends. The domain passive coping (seven items, range 
7–28) covers having a negative attitude towards the problem, 
feeling overwhelmed by it, or worrying about past experi-
ences. The sixth domain, Expressing Emotions (three items, 
range 3–12), refers to someone’s tendency to show emotions 
as anger or fear. Lastly, Fostering Reassuring Thoughts (five 
items, range 5–20) refers to holding on to a positive attitude 
towards the problem, believing there are worse things in 
life [19].

Reference Populations

Coping strategies of patients with FD were compared with 
two reference populations [19, 20]. The first reference 
population consisted of two population samples; a popu-
lation of randomly selected Dutch women and a group of 
Dutch female nurses, bringing a combined total reference 
population of 107 women with a mean age of 55 years 
(range 45–65 years) [19]. The second reference popula-
tion consisted of a group of patients with chronic pain due 
to an unknown cause, localized in the hip and/or knee and 
reported to have occurred on at least three occasions over 
the previous month [21]. Patients were asked to answer the 
following set of questions: ‘Did you have any pain or other 
complaints about your joints in the past month?’ (yes or no) 
and ‘can you point out the painful joints?’. This population 
included 15 men and 44 women with a mean age of 64 years 
(range 55–74 years).

Statistical Analysis

SPSS for Windows, version 24.0 (SPSS, Inc., Chicago, IL, 
USA) was used for statistical analysis. Data are presented 
as mean (± SD) or as median (intermediate range). Cat-
egorical data are presented as percentages. To determine 
whether coping strategies differed between various types 
of FD, UCL scores were compared between patients with 

MFD, PFD, and MAS using an ANOVA. For the compari-
son of coping strategies of patients with FD and coping 
strategies of the reference groups, a pooled sample T-test 
was used (with level of significance set at p < 0.05). Cor-
relation analyses were performed between coping strate-
gies (UCL) and QoL (SF-36, BPI) and clinical severity 
of FD (SBS scores and AP levels). Pearson correlations 
were performed when data were normally distributed, and 
Spearman’s Rank correlations when data were not nor-
mally distributed. Multiple regression was used for age, 
age at diagnosis of FD, and educational level to check for 
predictive factors for coping behavior. Level of signifi-
cance was set at p < 0.01 to correct for multiple testing.

Results

Clinical Characteristics (Table 1)

The median age of the patients [31 male (34%), 61 female 
(66%)] was 47 years (range 16–80 years). There was a 
significant difference between FD types in age (MFD 
43.5 years, PFD 51.0 years, MAS 52.3 years; p = 0.04), 
in the occurrence of at least one fracture (MFD 13 (21%), 
PFD 10 (45%), MAS 6 (86%); p < 0.001), and in the his-
tory of previous surgical intervention for FD (MFD 20 
(32%), PFD 11 (50%), MAS 20 (32%); p = 0.001). The 
majority of our cohort reported having pain at the site of 
the FD lesion (53%), with a mean pain severity score on 
the BPI of 3.2 (SD 2.6) and pain interference score of 2.2 
(SD 1.4).

Coping Strategies in Patients with FD Compared 
to the Reference Populations (Fig. 2)

There was no significant difference in coping strategies 
between subtypes of FD, therefore patients were ana-
lyzed as one group. Compared to individuals from a ran-
dom sample of Dutch women, patients with FD reported 
expressing less emotions (p < 0.01). There were no signifi-
cant differences in other coping strategies between patients 
with FD and the reference data of a random sample of 
Dutch women. Compared to patients with chronic pain, 
patients with FD reported using more active coping strat-
egies (p < 0.001) and seeking more distraction (p < 0.01) 
and social support (p < 0.001). There were no significant 
differences in other coping strategies between patients 
with FD and patients with chronic pain.
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Correlations Between Coping Strategies and QoL 
(Table 2)

More passive coping was associated with a higher reported 
average and maximum pain and pain interference in daily 
activities (r = 0.32, p < 0.01; r = 0.29, p < 0.01 and r = 0.34, 
p ≤ 0.01, respectively) (BPI). Furthermore, using more 

passive coping correlated with a higher impairment in social 
function (r = − 0.45, p < 0.001), physical role (r = − 0.36, 
p < 0.001), mental health (r = − 0.6, p < 0.001), vitality 
(r = − 0.43, p < 0.001), pain (r = − 0.35, p < 0.001), and gen-
eral health (r = − 0.32, p < 0.01). Avoidant coping strategies 
correlated with perceived worse mental health (r = − 0.29, 
p < 0.01) and less vitality (r = − 0.32, p < 0.01). More expres-
sion of emotions was associated with perceived worse men-
tal health (r = − 0.29, p < 0.01) (SF-36).

Correlations Between Coping Strategies and Clinical 
Severity

Coping strategies were not correlated with clinical sever-
ity of FD (as measured by SBS and AP levels). Age, age at 
diagnosis of FD, and educational level were not predictive 
for coping behavior.

Discussion

The present study demonstrates that patients with FD tend 
to express less emotions compared to reference data of a 
random sample of Dutch women. On the other hand, patients 
with FD reported more active coping, seeking more distrac-
tion and more social support compared to patients with 
chronic pain. There were no differences in coping strate-
gies between the three different types of FD (MFD, PFD, 
and MAS). Furthermore, using more passive coping strate-
gies and more avoidant coping strategies were associated 
with more impairments in several aspects of QoL, such as 
social functioning, mental health, and vitality. There were 

Table 1   Patient Characteristics 
per FD type

Data expressed as median (range), mean (SD) or number and percentage

Total (n = 92) MFD (n = 63) PFD (n = 22) MAS (n = 7)

Gender (male/female) 31/61 22/41 9/13 0/7
Age
Age at diagnosis

47 (16–80)
30 (1–68)

43 (16–80)
31 (3–68)

51 (14–68)
31 (3–61)

52 (42–62)
4 (1–15)

Educational level
 Low 10 (11%) 7 (11%) 3 (14%) 0
 Medium 24 (26%) 16 (25%) 7 (32%) 1 (14%)
 High 45 (49%) 30 (48%) 9 (40%) 6 (86%)
 Unknown 13 (14%) 10 (16%) 3 (14%) 0

Alkaline phosphatase (U/L) 89.9 (47.3) 70.5 (19.3) 117 (62.9) 104.5 (52.7)
Skeletal burden score (%) 8.7 (12.8) 1.6 (1.6) 13.3 (7.8) 33.9 (20.4)
Follow-up (years) 17.05 (14.8) 13.2 (10.4) 20.2 (15.9) 41.6 (20.1)
Precocious puberty 7 (7.6%) 0 0 7 (100%)
Growth hormone excess 2 (2.2%) 0 0 2 (29%)
Hyperprolactinemia 0 0 0 0
Hyperthyroidism 2 (2.2%) 0 0 2 (29%)
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Fig. 2   Comparison of UCL scores between FD patients, the UCL ref-
erence population, and chronic pain patients. Bar chart comparing the 
UCL (Utrecht Coping List) scores between FD patients and the UCL 
reference population consisting of a random sample of Dutch women 
and between FD patients and patients with chronic pain. Significant 
differences are illustrated by *p < 0.01 or **p < 0.001
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no associations between coping strategies and clinical sever-
ity of FD.

The observation that patients with FD reported more 
active coping than patients with chronic pain, could poten-
tially be explained by the fact that in the reference group 
of patients with chronic pain due to an unknown cause, the 
pain was localized in the hip and/or knee and was reported 
to have occurred on at least three occasions over the previous 
month [9], whereas not all patients with FD have complaints 
of pain (58%). Furthermore, no difference in coping behav-
ior was found between FD patients with and FD patients 
without pain (data not shown). In addition, seeking social 
support was used more often by patients with FD than by 
patients with chronic pain, possibly indicating that a diag-
nosis of FD comes with a greater sense of social accept-
ance and greater tendency to ask friends and family for help 
than is the case with patients with chronic pain due to an 
unknown cause. In our cohort, higher reported average and 
maximum pain as well as pain interference in daily activi-
ties were associated with more passive coping strategies. 
The assumption that pain influences coping behavior is not 
unexpected and has been previously put forward [22, 23]. In 
accordance with the theory of the CSM, we observed that 
coping strategies of patients with FD affected their QoL, 
which is in keeping with observations in patients with other 
chronic disorders [8].

This study is the first in its sort by addressing coping 
strategies of a relatively large cohort of patients with FD. 
Preliminary results of a large QoL study in patients with 
rare bone diseases show a wide variation in reported QoL 
of patients with osteogenesis imperfecta (OI), X-linked 
hypophosphatemia (XLH), and FD [24]. Coping behavior in 
these patient populations, however, has not been studied pre-
viously. Over two-thirds of the patients in our FD population 
completed the UCL, a potential limitation of this study, how-
ever, is the possible gender bias, since 66% of respondents 
were female. Particularly because it is known that women 
use different coping strategies than men [19]. In our cohort 
we did not find a difference in the use of coping strategies 
based on gender, apart from the known association between 
female gender and seeking social support as a coping strat-
egy (data not shown). Furthermore, the distribution of the 
several FD types was somewhat uneven, since the majority 
had the milder form of monostotic FD, with only 7 of the 92 
patients having McCune Albright syndrome (MAS). There-
fore, no firm conclusions could be drawn about potential 
differences in coping strategies between different types of 
FD. In this study, merely validated QoL questionnaires were 
used. However, all were generic and domain-specific. For 
future research it would be interesting to include a disease-
specific QoL questionnaire assessing FD-specific aspects of 
QoL. It has been recommended to combine a disease-spe-
cific QoL questionnaire with a generic QoL questionnaire, Ta
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particularly in rare diseases with a wide spectrum of disease 
severity such as FD [25]. Unfortunately, a validated disease-
specific QoL questionnaire for FD is currently lacking.

In chronic diseases, behavioral factors such as coping 
behavior are known to potentially influence QoL, as well 
as disease outcome and even mortality [26]. The beneficial 
effect of assessing coping strategies and their effect on QoL 
in clinical care for patient with chronic disease has been 
previously demonstrated [27]. Therefore, it can be suggested 
that incorporating the assessment of coping strategies in the 
clinical care of patients with FD is important for disease 
outcome and patient well-being.

The present findings show that patients with FD use dif-
ferent coping strategies compared to the general population 
and patients with chronic pain. In addition, it was shown that 
less effective coping strategies were associated with more 
impairment in QoL. It can be postulated that adapting these 
unfavorable coping strategies into more effective coping 
strategies will beneficially influence patient perceived QoL. 
Awareness of treating physicians about these less effective 
coping strategies in patients with FD will be helpful in the 
recognition, understanding, and potential adaptation of these 
coping strategies. Furthermore, referral to a specialized 
medical psychologist should be considered when inadequate 
coping strategies are identified. A disease-specific self-man-
agement program addressing coping strategies might also 
be helpful in adapting coping behavior. Such a multidisci-
plinary approach will improve coping behavior, and thereby 
QoL and overall disease outcome in patients with FD.
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