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Abstract

Background: The aim of the present study was to investigate 
personality traits, psychological distress and functional disability 
in patients with non-traumatic osteonecrosis of the femoral head 
(ONFH).

Methods: Sixty-seven patients participated in the study, 48 males 
and 19 females. The mean age was 37.6 years (SD: 10.92, range: 15 
- 61). Seventy-five healthy individuals, age and sex matched, served 
as controls. Socio-demographic information and clinical data were 
collected. The following instruments were used: the General Health 
Questionnaire (GHQ-28), the Defence Style Questionnaire (DSQ) 
and the World Health Organization Disability Assessment Schedule 
II (WHO-DAS II).

Results: Patients suffering from ONFH presented higher scores at 
the GHQ-28 compared to healthy controls (P < 0.001). Duration 
of disease (P < 0.047) and age (P < 0.023) were the main factors 
associated with psychological distress (P < 0.003). Personality 
traits such as image distorting (P < 0.025) and self-sacrificing (P < 
0.029) were identified in patients with ONFH compared to healthy 
controls. Functional disability was associated with high scores at 
GHQ-28 scale (P < 0.001). The “adaptive personality structure”, as 
measured by DSQ was negatively associated with functional im-
pairment (P < 0.022).

Conclusions: Patients with ONFH more commonly present symp-
toms of psychological distress associated with distinct functional 

clinical parameters. The present study also reveals the role of per-
sonality traits. Further investigation could specify the possible in-
fluence of psychopathology and personality traits or coping strate-
gies on the course of disease.

Keywords: Osteonecrosis; Psychological distress; Functional dis-
ability; Personality traits

Introduction

Osteonecrosis of the femoral head (ONFH) is a disabling 
clinical entity with approximately 20,000 new cases reported 
each year in the United States [1, 2]. It commonly affects 
young individuals in their late 30s and early 40s, a productive 
age range with increased needs of mobility and functionality 
[3, 4]. The natural history of ONFH, in the great majority of 
cases, proceeds through distinct stages, ultimately resulting in 
collapse of the subchondral bone and destruction of the artic-
ular surface of the hip joint [2, 5, 6]. This subsequently leads 
to pain and limping with significant restriction of the range 
of hip motion, and joint destruction. Without specific treat-
ment, 80% of clinically diagnosed cases will progress and 
will eventually require total hip arthroplasty [2]. ONFH is the 
underlining diagnosis in as many as 10% of 500,000 total hip 
replacements performed every year in the United States [7].

While the research for the etiology of ONFH reveals 
new causative factors, ONFH most often is character-
ized as secondary and is associated with numerous differ-
ent pathological conditions [8]. ONFH may be established 
in the course of, or after the treatment of a number of dis-
eases. Consequently, patients with ONFH may often have 
the experience of more than one disease. In the majority of 
the cases both femoral heads are involved and in about 60% 
of patients cerebral white matter lesions (WMLs) have been 
observed with magnetic resonance imaging. This condition 
is designated as white matter lesions in osteonecrosis (WM-
LeON) [9]. Besides, necrotic lesions may also affect other 
joints such as the knee, the shoulder (humeral head) and the 
ankle (talus), further aggravating the physical disability of 
the patient. For these reasons, ONFH has been characterized 
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as a chronic systemic disease rather than a hip disorder [9].
Although evidence suggests that depression contributes 

to the disability associated with chronic illnesses [10], to our 
knowledge, there are no research studies investigating the 
extent to which various clinical, demographic, or personal-
ity features could be associated with possible psychological 
distress in ONFH patients. Similarly, there are no studies 
focusing either on the clinical parameters associated with 
functional disability, or on a range of psychopathological 
conditions, such as symptomatic anxiety and depression, in 
patients with ONFH.

The present study aims at identifying the possible as-
sociation of the clinical parameters of ONFH with certain 
personality traits and aspects of psychological distress, as 
well as the functional disability of these patients. For these 
purposes, a wide range of clinical, psychological and demo-
graphic parameters were investigated. Screening and dimen-
sional instruments for the assessment of functional disability, 
as well as for the detection of various psychological distress 
symptoms were administered. Additionally, defence styles 
were assessed, in order to identify the structural personality 
traits of patients with ONFH and define their relationship to 
psychiatric morbidity.

Materials and Methods

Sixty-seven patients diagnosed with ONFH were prospec-

tively followed at the Orthopaedic Department of University 
Hospital of Larissa in Greece.

The participants were 48 males and 19 females with 
a mean age of 37.6 years (SD: 10.92, range: 15 - 61). The 
mean duration of illness was, at the time of evaluation, 20.0 
months (SD: 10.5, range: 2 - 43). In 71.7% of patients, both 
hips were involved and in 48.8%, at least one osteonecrotic 
lesion in the skeleton was present, additional to those of the 
femoral heads. In 14.5% of cases, the ONFH was idiopathic 
and in 85.5%, it was secondary. Regarding the secondary 
ONFH, all patients underwent detailed medical history eval-
uation about the primary disease. The severity of the primary 
disease was classified, according to the American Society of 
Anaesthesiologists (ASA) criteria. Thirty patients with os-
teonecrosis (44.8%) were classified as ASA stage I or II and 
37 (55.2%) as stage III or IV.

Since the goal of the present study was to identify fac-
tors affecting psychological distress in patients with ONFH, 
it was necessary to distinguish the factors that might be as-
sociated with psychological distress in the general popula-
tion from those possibly associated with distress among pa-
tients with ONFH. For this reason, 75 individuals randomly 
selected from the hospital’s staff list and medical students 
served as the healthy control group. They were not manifest-
ing problems requiring medical or psychiatric intervention, 
were free of any medication at the time of investigation and 
did not have a history of psychotic illness, alcohol and/or 
drug abuse, or dementia.

Table 1. Characteristics of the Osteonecrosis Group

N %

Sex
Men 48 71.6

Women 19 28.4

Age (years), mean ± SD 37.6 ± 10.9

Duration of disease, mean ± SD 20.0 ± 10.5

Multiple lesions

No 42 62.7

Yes 25 37.3

ASA

I-II 30 44.8

III-IV 37 55.2

WHODASII, mean ± SD 27.3 ± 21.0
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Instruments and procedures

For the assessment of parameters such as psychological dis-
tress, personality traits and physical disability, the following 
instruments were used.

General Health Questionnaire (GHQ-28)

The GHQ-28 was used for the assessment of psychopathol-
ogy [11]. GHQ-28 is a self-administered screening question-
naire, designed to detect probable psychopathology in pri-
mary care settings. It can estimate the likelihood of having a 
psychiatric diagnosis or disease to those administered. It is 
a reliable and valid questionnaire widely used in clinical re-
search [11, 12]. It examines four factors (somatic symptoms 
of depression, anxiety and insomnia, social dysfunction and 
depressive feelings). For the purposes of this study, the trans-
lated and adapted for the Greek population version [13] was 
used. According to the standardization of GHQ-28 for the 
Greek population, the best cut-off score point of the Greek 
version is 5. As the total GHQ-28 score exceeds this recom-
mended cut-off score point, the probability of being assessed 
as having a psychiatric diagnosis at interview increases. 
The traditional GHQ method of scoring “0011”, devised 
by Goldberg, was carried out. Subsequently, the alternative 
Likert scoring method “0123” was carried out for the four 
clusters of psychopathology. GHQ-28 has been widely used 

in patients with somatic diseases (autoimmune, unknown 
etiology like systemic sclerosis (SS), etc.) and studies have 
shown that it may be used as a valid instrument for screening 
as well as for assessing the impact of illness on these kinds 
of diseases [14].

Defence Style Questionnaire (DSQ)

The DSQ is a rating scale that is designed to estimate be-
havior suggestive of 25 ego defence mechanisms, which are 
psychodynamic in origin, and four defence styles, namely 
“maladaptive action”, “image distorting”, “self-sacrificing” 
and “adaptive” [15]. Maladaptive action style consists of 
apparent derivatives of withdrawal, regression, acting out, 
inhibition, passive aggression and projection defence mech-
anisms and indicates the participants’ inability to deal with 
their impulses by taking constructive action on their own be-
half. Image distorting style consists of apparent derivatives 
of omnipotence, splitting and primitive idealization defenc-
es, and the essence of this style is the splitting of the image 
of self and other into good and bad and into strong and weak. 
Self-sacrificing style consists of apparent derivatives of reac-
tion formation and pseudoaltruism defence mechanisms and 
reflects a need to perceive one’s self as being kind, helpful 
to others and never angry. Finally, adaptive style consists of 
apparent derivatives of suppression, sublimation and humor 
and is associated with good coping [15]. DSQ was translated 

Table 2. Comparison of GHQ and DSQ Scales Between the Osteonecrosis and the Control Group

Osteonecrosis group 
(N = 67)

Control group 
(N = 75)

Mean ± SD Mean ± SD P
Student’s t-test

GHQ
Somatic symptoms 11.7 ± 3.7 9.5 ± 2.6 < 0.001

Anxiety 12.7 ± 4.3 12.1 ± 3 0.321

Social dysfunction 14.9 ± 4 8.8 ± 2.5 < 0.001

Feelings of depression 9.2 ± 3.1 10.1 ± 2.8 0.040

Total score 48.4 ± 11.8 40.5 ± 9 < 0.001

DSQ

Maladaptive action 126.1 ± 41 120.2 ± 18.5 0.265

Image distorting 58.8 ± 21.8 52.2 ± 12.1 0.025

Self-sacrificing 39.8 ± 10.4 36 ± 10.3 0.029

Adaptive 39.3 ± 9.4 36.6 ± 7.9 0.064
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into Greek, and standardized for Greek population [16].

Greek version of the World Health Organization Disability 
Assessment Schedule II (WHO-DAS II)

The Greek version of the WHO-DAS II was used to as-
sess the functional profile of the patients. The WHO-DAS 
II is a validated, multidimensional questionnaire, which is 
conceptually compatible with the framework of the Inter-
national Committee of Functioning, Disability and Health 
[17]. It was designed to assess the activity limitations and 
participation restrictions actually experienced by an indi-
vidual, irrespective of diagnosis. The 36-item WHODAS II 
contains 32 questions covering six domains of assessment: 
understanding and communicating, getting around, self-care, 
getting along with people, life activities and participation in 
society [18]. Using multi-item scales, it assesses a variety of 
impairment and disability dimensions like: work loss days, 
pain, concentration, mobility, self-care, family burden, so-
cial participation and discrimination [19]. The final scores 
range from 0 to 100 with higher scores indicating greater dis-
ability. Row scores were translated to a scale from 0 to 100, 
using an SPSS syntax (available through the WHO).

Statistical analysis

Mean values ± standard deviation were used to describe 
quantitative variables, while absolute and relative frequen-
cies were used to describe qualitative variables. Log-trans-
formation was made for GHQ depression scale because of 
its skewed distribution. Chi-square test was used for the 
comparison of proportions. For the comparison of means 
between osteonecrosis patients and control group, Student’s 
t-tests were used. Pearson correlations coefficients were used 
to explore the association of two continuous variables. Mul-
tiple linear regression analysis was conducted in order to find 
independent factors associated with GHQ and DSQ scales in 
patients with osteonecrosis. Age, sex, duration of disease, the 
presence of multiple lesions, ASA classification and scores 
on WHO-DAS II were entered as independent variables in 
the models. Regression coefficients and standard errors were 
computed from the results of the linear regression analysis. 
Diagnostics for regression models were performed to check 
if the conditions for regression had been met with the re-
siduals of each model being normally distributed and their 
variance being constant. All reported P values are two-tailed. 
Statistical significance was set at P < 0.05 and analysis was 
conducted using SPSS statistical software (version 17.0).

 
Results

The sample consisted of 67 patients with osteonecrosis and 
75 controls. The control group was similar in terms of age 
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(35.5 ± 12.7 vs. 37.6 ± 10.9, P = 0.288) and sex (men: 68% 
vs. 71.6%, P = 0.637) with the osteonecrosis group. Charac-
teristics of the osteonecrosis group are presented in Table 1.

Twenty-five patients (37.3%) had multiple lesions. Table 
2 shows the mean values of GHQ and DSQ scales for the 
osteonecrosis and control group. Greater values on “somatic 
symptoms of depression”, “social dysfunction” and “total 
score” were found in the osteonecrosis group compared with 
the control group. As for the DSQ scales, mean values of 
“image distorting” and “self-sacrificing” scale were greater 
for the osteonecrosis group.

Correlation analysis (Table 3) between GHQ and DSQ 
scales in patients with osteonecrosis showed a significant 
positive association between “maladaptive action” and 
“anxiety scale”. Also, “maladaptive action” and “image dis-
torting” were positively associated with “feelings of depres-
sion”. All intercorrelations between GHQ scales or DSQ 
scales were significant.

When multiple linear regression analysis was conducted 
with dependent the GHQ scales (Table 4), it was found that 
WHO-DAS II was independently and positively associated 
with all dimensions of GHQ. Furthermore, duration of dis-
ease was positively associated with “somatic symptoms of 
depression”, “feelings of depression” and “total score” of 
GHQ. Multiple analysis revealed that older age was accom-
panied with greater levels of anxiety and GHQ total score. 
Additionally, greater levels of anxiety were found in patients 
with multiple lesions, while greater levels of feelings of de-
pression were found in patients with III or IV ASA classifica-
tion, compared to those with I or II ASA classification.

Multiple analysis concerning DSQ scales (Table 5) re-
vealed an independent association of duration of disease 
with “maladaptive action scale”. Greater scores on “self-
sacrificing scale” were found for women and patients with 
multiple lesions. WHO-DAS II and multiple lesions were 
the only independent factors for the “adaptive scale”. Spe-
cifically, patients with multiple lesions scored higher on the 
“adaptive scale”, while WHO-DAS II was negatively associ-
ated with the “adaptive scale”.

Discussion
  
According to the natural history of the ONFH, early symp-
toms of the disease are characterized by an insidious onset 
of poorly localized and vague ache around the hip joint, at 
the lower pelvis, at the medial aspect of thigh and at the but-
tocks. Later symptoms become more severe and include 
pain with movement of the hip, difficulties in physical func-
tion and limping and restriction of hip range of motion [3]. 
Taking into account that ONFH affects young individuals 
with increased needs of mobility and physical activity, their 
symptoms lead to a considerable deterioration in their daily 
life, which could subsequently induce psychological effects. 

Some researchers support the hypothesis that global disabil-
ity produced from trauma [20] or other pathology [21] of the 
musculoskeletal system can induce psychological distress 
such as depression or anxiety.

The results of the present study revealed that patients 
with ONFH experience psychological distress with depres-
sive symptoms (feelings and somatic symptoms) and social 
disability compared to healthy controls.

Symptoms of depression are more common in patients 
with long duration of disease and in patients having more 
serious and life-threatening basic/primary disease (ASA III 
or IV), while patients of older age at the onset of disease 
and patients with multiple lesions present a higher level of 
anxiety. It seems that the ONFH is a chronic recalcitrant and 
debilitating disease with long duration of symptoms making 
patients vulnerable to psychological effects.

Hadjigeorgiou et al suggested that non-traumatic ONFH 
is indeed a multisystem microvascular disorder rather than a 
human skeleton disease [9]. Our results are in agreement with 
findings from investigation of multisystem diseases like SS 
or early rheumatoid arthritis (RA). Patients with SS present 
“depressive feelings”, or demonstrate true depressive symp-
toms [22-25]. Similarly, patients with early RA, a systemic 
autoimmune disease, express psychological distress with so-
matic symptoms of depression, feelings of depression and 
social dysfunction [26], or experience depressed mood [27, 
28]. The above findings are in agreement with our results. 
However, concerning RA, other researchers argue that there 
is no significant relationship between psychiatric symptoms 
and measures of disease activity [29-31].

Patients with ONFH seem to present two types of per-
sonality when compared to control group. This appears to 
be the case considering the prevalence of the defence styles 
of image-distorting and self-sacrificing in the individuals of 
our sample. The self-sacrificing action style is predominant 
especially among women and patients having multiple le-
sions. These organizations of personality are not in agree-
ment with the results of other researchers, who suggest that 
the maladaptive profile is rather associated with depression 
in somatic illnesses [16, 24]. Only the duration of the ONFH 
is associated with the maladaptive action style of the per-
sonality in our sample, which means that patients who have 
inability to deal with their impulses by taking constructive 
action, on their own behalf, experience a longer duration of 
their disease.

At last, the functional disability of the patients with 
ONFH of our sample is positively associated with all the 
dimensions of psychological distress as measured by GHQ 
scale and negatively with the adaptive organization of per-
sonality. The above finding poses a problem: the psychologi-
cal distress is a consequence of the functional disability or 
vice versa? On the other hand, functional disability in our 
sample is associated with a non-structured personality style 
with adaptive traits.
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The relative small sample size and the use of self-re-
ported questionnaire to investigate the psychological distress 
do not permit us to generalize our findings. Moreover, since 
common somatic symptoms of depression investigated by 
GHQ-28 are similar with early symptoms of ONFH lesions 
in the skeleton, it is difficult to distinguish between somatic 
symptoms and the more specific symptoms of depression.

The differences observed between patients and healthy 
controls do not necessarily express differences between 
patients suffering from ONFH and the general population, 
since subjects having any medical or psychiatric problem 
were excluded from the control group.

In conclusion, patients suffering from ONFH perceive 
limitations in their physical routine and daily activities, to-
gether with restrictions in the social participation, probably 
leading to a psychological distress. Their personality orga-
nization becomes an equally important factor with regard to 
their functional disability. Patients with an adaptive orga-
nization of their personality, present with lesser limitations 
in their daily life activities. Further longitudinal studies are 
needed to investigate whether personality traits and psy-
chological distress could influence the functional disability 
and the clinical course of patients suffering from ONFH and 
probably to determine factors that may protect patients from 
the negative consequences of their disease.

Competing Interests

No.

 
References

1. Lavernia CJ, Sierra RJ, Grieco FR. Osteonecrosis of the 
femoral head. J Am Acad Orthop Surg. 1999;7(4):250-
261.

2. Mont MA, Hungerford DS. Non-traumatic avascular 
necrosis of the femoral head. J Bone Joint Surg Am. 
1995;77(3):459-474.

3. Malizos KN, Karantanas AH, Varitimidis SE, Dailiana 
ZH, Bargiotas K, Maris T. Osteonecrosis of the femo-
ral head: etiology, imaging and treatment. Eur J Radiol. 
2007;63(1):16-28.

4. Plakseychuk AY, Shah M, Varitimidis SE, Rubash HE, 
Sotereanos D. Classification of osteonecrosis of the 
femoral head. Reliability, reproducibility, and prognos-
tic value. Clin Orthop Relat Res. 2001;(386):34-41.

5. Hungerford DS. Osteonecrosis: avoiding total hip ar-
throplasty. J Arthroplasty. 2002;17(4 Suppl 1):121-124.

6. Sugano N, Ohzono K, Masuhara K, Takaoka K, Ono 
K. Prognostication of osteonecrosis of the femoral 
head in patients with systemic lupus erythematosus by 
magnetic resonance imaging. Clin Orthop Relat Res. 

1994;(304):190-199.
7. Urbaniak JR, Coogan PG, Gunneson EB, Nunley JA. 

Treatment of osteonecrosis of the femoral head with 
free vascularized fibular grafting. A long-term follow-up 
study of one hundred and three hips. J Bone Joint Surg 
Am. 1995;77(5):681-694.

8. Mont MA, Jones LC, Sotereanos DG, Amstutz HC, Hun-
gerford DS. Understanding and treating osteonecrosis of 
the femoral head. Instr Course Lect. 2000;49:169-185.

9. Hadjigeorgiou GM, Karantanas AH, Zibis A, Dardiotis 
E, Aggelakis K, Papadimitriou A, Malizos K. Increased 
frequency of white matter lesions in patients with osteo-
necrosis (WMLeOn) of the femoral head. Eur J Radiol. 
2004;50(3):278-284.

10. Stewart AL, Greenfield S, Hays RD, Wells K, Rogers 
WH, Berry SD, McGlynn EA, et al. Functional status 
and well-being of patients with chronic conditions. 
Results from the Medical Outcomes Study. JAMA. 
1989;262(7):907-913.

11. Goldberg D. The detection of psychiatric illness by 
questionnaire. Oxford Univesrity Press, London, 1972.

12. Schmitz N, Kruse J, Tress W. Psychometric proper-
ties of the General Health Questionnaire (GHQ-12) in 
a German primary care sample. Acta Psychiatr Scand. 
1999;100(6):462-468.

13. Garyfallos G, Karastergiou A, Adamopoulou A, Mout-
zoukis C, Alagiozidou E, Mala D, Garyfallos A. Greek 
version of the General Health Questionnaire: accu-
racy of translation and validity. Acta Psychiatr Scand. 
1991;84(4):371-378.

14. Chandarana PC, Eals M, Steingart AB, Bellamy N, Al-
len S. The detection of psychiatric morbidity and associ-
ated factors in patients with rheumatoid arthritis. Can J 
Psychiatry. 1987;32(5):356-361.

15. Bond M An empirical study of defence styles: the de-
fense style questionnaire. American Psychiatric Press 
Washington DC, 1992.

16. Hyphantis T, Kaltsouda A, Triantafillidis J, Platis O, 
Karadagi S, Christou K, Mantas C, et al. Personality 
correlates of adherence to type 2 diabetes regimens. Int J 
Psychiatry Med. 2005;35(1):103-107.

17. WHO. World Health Organisation Disability Assess-
ment Schedule II [WHODAS II]. Geneva, 2010.

18. Chopra PK, Couper JW, Herrman H. The assessment of 
patients with long-term psychotic disorders: application 
of the WHO Disability Assessment Schedule II. Aust N 
Z J Psychiatry. 2004;38(9):753-759.

19. Alonso J, Angermeyer MC, Bernert S, Bruffaerts R, 
Brugha TS, Bryson H, de Girolamo G, et al. Disability 
and quality of life impact of mental disorders in Europe: 
results from the European Study of the Epidemiology 
of Mental Disorders (ESEMeD) project. Acta Psychiatr 
Scand Suppl. 2004;(20):38-46.

20. Crichlow RJ, Andres PL, Morrison SM, Haley SM, 

342                                                                                                                                                                                                                                                                                                                                                                                                                                             343



J Clin Med Res. 2014;6(5):336-344   Osteonecrosis of Femoral Head

Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org

Vrahas MS. Depression in orthopaedic trauma pa-
tients. Prevalence and severity. J Bone Joint Surg Am. 
2006;88(9):1927-1933.

21. Ring D, Kadzielski J, Fabian L, Zurakowski D, Malhotra 
LR, Jupiter JB. Self-reported upper extremity health sta-
tus correlates with depression. J Bone Joint Surg Am. 
2006;88(9):1983-1988.

22. Hyphantis TN, Tsifetaki N, Pappa C, Voulgari PV, Sia-
faka V, Bai M, Alamanos Y, et al. Clinical features and 
personality traits associated with psychological dis-
tress in systemic sclerosis patients. J Psychosom Res. 
2007;62(1):47-56.

23. Benrud-Larson LM, Haythornthwaite JA, Heinberg LJ, 
Boling C, Reed J, White B, Wigley FM. The impact of 
pain and symptoms of depression in scleroderma. Pain. 
2002;95(3):267-275.

24. Matsuura E, Ohta A, Kanegae F, Haruda Y, Ushiyama 
O, Koarada S, Togashi R, et al. Frequency and analy-
sis of factors closely associated with the development 
of depressive symptoms in patients with scleroderma. J 
Rheumatol. 2003;30(8):1782-1787.

25. Roca RP, Wigley FM, White B. Depressive symp-
toms associated with scleroderma. Arthritis Rheum. 

1996;39(6):1035-1040.
26. Hyphantis TN, Bai M, Siafaka V, Georgiadis AN, Voul-

gari PV, Mavreas V, Drosos AA. Psychological distress 
and personality traits in early rheumatoid arthritis: A 
preliminary survey. Rheumatol Int. 2006;26(9):828-836.

27. Sharpe L, Sensky T, Allard S. The course of depression 
in recent onset rheumatoid arthritis: the predictive role 
of disability, illness perceptions, pain and coping. J Psy-
chosom Res. 2001;51(6):713-719.

28. Evers AW, Kraaimaat FW, Geenen R, Jacobs JW, Bijls-
ma JW. Long term predictors of anxiety and depressed 
mood in early rheumatoid arthritis: a 3 and 5 year fol-
lowup. J Rheumatol. 2002; 29:2327-2336.

29. Hawley DJ, Wolfe F, Cathey MA. The sense of coher-
ence questionnaire in patients with rheumatic disorders. 
J Rheumatol. 1992;19(12):1912-1918.

30. McFarlane AC, Brooks PM. An analysis of the relation-
ship between psychological morbidity and disease activ-
ity in rheumatoid arthritis. J Rheumatol. 1988; 15:926-
931.

31. Murphy S, Creed F, Jayson MI. Psychiatric disorder and 
illness behaviour in rheumatoid arthritis. Br J Rheuma-
tol. 1988;27(5):357-363.

344                                                                                                                                                                                                    


