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[bookmark: _Hlk40109548]Introduction

Chronic Fatigue Syndrome (CFS) is a disabling long-term condition, characterized by medically unexplained, persistent fatigue which is new in onset, unalleviated by rest and exacerbated by physical or mental activity [1,2]. Historically, and across cultures, many terms describe CFS, including Myalgic Encephalomyelitis (ME) [3]. Controversy surrounds whether CFS and ME are discrete or hybrid diagnoses [4, 5], as criteria for ME specify greater disability and more severe post-exertional malaise [6]. However, this review uses the term ‘CFS/ME’, acknowledging the lack of universal case definition. This reflects National Institute for Health and Care Excellence (NICE) guidelines [7] and current treatment pathways in the United Kingdom. 
There is no objective test or consistent bio-marker for CFS/ME [8] and consistent organic explanations remain elusive [8 - 11]. Average worldwide prevalence for adults is estimated to be 0.65%, rising to 0.89% when the most commonly used case definition is used [2, 12]. Approximately three quarters of patients are female [13], with peak incidence occurring between the ages of 40-49 [14]. Symptom severity varies both between patients and over time [7, 15]. Between 82% and 95% of people experience life-long symptoms [16, 17] and increased health care needs [18, 19]. 
Onset can be triggered by acute physical and/or psychosocial stressors [20], suggesting the utility of a bio-psychosocial model [21]. This model has been criticised for its emphasis on psychological factors [22] and subsequent influence on research directions [23]. However, psychoneuroimmunology research indicates reciprocity between physiological functioning and depression or anxiety in several health conditions [24], which could apply to CFS/ME [25]. There is a subsequent drive towards integrating physical and mental health services for adults with CFS/ME [26] 
Irrespective of aetiological debate, adults with CFS/ME frequently experience co-morbid depression and/or anxiety [27]. Around 36% to 70% of patients experience clinical levels of depression [28,29] and 32% to 57% experience clinical levels of anxiety [30,31]. These lead to poorer prognosis [32] and potential exacerbation of physical impairment [33]. Understanding modifiable psychological processes linked to anxiety and depression in CFS/ME is necessary to develop more effective interventions. Perfectionism, a transdiagnostic risk factor for a range of physical [34] and mental health conditions [35 – 42] could be an important determinant. 
Perfectionism is a multifactorial construct [34, 37, 41] which has been conceptualised and measured in different ways [37, 44-46]. Hewitt and Flett’s Multidimensional Perfectionism Scale (MPS-H [44]) differentiates between self-oriented, other-orientated and socially prescribed perfectionism; the former two describe high expectations of oneself and others respectively, whilst the latter refers to the perceived expectation of perfection by others. Frost and colleagues’ Multidimensional Perfectionism Scale (MPS-F [45]) differentiates between organisation (a preference for orderliness and organisation), parental expectations and parental criticism (both as perceived by the individual), personal standards (also conceptualized as ‘adaptive’ perfectionism), concern over mistakes, and doubts about actions. The Almost Perfect Scale-Revised (APS-R [46]) differentiates between high standards, order, and discrepancy. Whilst the former two subscales overlap with factors measured by the MPS-H and MPS-F, the unique factor of discrepancy refers to the disparity between standards and the degree to which these are perceived to be achieved [46]. 
Despite differing conceptualisations, there is general consensus regarding the relative stability of perfectionistic traits. However, longitudinal research identifies perfectionistic cognitions (which can be targeted therapeutically) as potential mediators between trait perfectionism and distress [47]. Furthermore, approaches such as schema therapy [48] suggest trait perfectionism is amenable to therapeutic intervention. 
The dual-process model, an attempt to identify similarities between conceptualisations of perfectionism, differentiates between ‘adaptive’ and ‘maladaptive’ or ‘positive’ and ‘negative’ perfectionism [41, 42]. Adaptive perfectionism is seen as a ‘healthy’ form of perfectionism, motivated by a desire to achieve goals. By contrast, maladaptive perfectionism is seen as driven by a need to avoid failure [41, 42]. In psychometric measures, the former is operationalised by factors such as personal standards, and the latter by factors such as concern over mistakes and doubts about one’s actions [45]. Adaptive and maladaptive perfectionism relate differentially to health and wellbeing [34]. Within the general population, depression and anxiety are positively correlated with maladaptive perfectionism [41], whilst links with adaptive perfectionism are inconsistent [49].
Maladaptive perfectionism manifests in cognitive, emotional, behavioural, and physiological responses [50], potentially leading to emotional and physical exhaustion, as well as physical symptoms through overburdening the stress response system [50-54]. Behavioural components are motivated by a fear of failing to meet standards, resulting in either anxiety-driven over-work [50] or procrastination where standards are impossible to meet [36, 55]. Perceived failure to meet the standards of an ideal self could increase vulnerability to depression, through overemphasizing productivity and accomplishment in assessing self-worth [56, 57]. The ensuing distress maintains vulnerability to physical symptoms via prolonged autonomic arousal [20]. Once physically unwell, bursts of activity to meet unrealistic, pre-morbid standards are punctuated by post-exertional malaise and the need to recuperate [58]. 
Higher levels of maladaptive perfectionism occur in people with CFS/ME compared to healthy controls [60]. Maladaptive perfectionism has been positively associated with self-critical coping strategies and adjustment difficulties in this patient group [61]. Perfectionism is a shared risk factor for depression, anxiety [62] and CFS/ME [63,64], suggesting the prudence of investigating associations between perfectionism and both depression and anxiety within a CFS/ME population. To date, however, research has primarily focussed on the relationship between perfectionism and fatigue [62, 64] and perfectionism as a predisposing factor to CFS/ME [63]. 
Greater understanding of the relationship between perfectionism and both depression and anxiety in the CFS/ME population may inform a ‘living well with chronic illness’ approach. This would seek to reduce comorbid depression and/or anxiety, promote adjustment to physical illness and facilitate the development of adaptive coping strategies. The aim of this systematic review, therefore, is to investigate the association between perfectionism and both depression and anxiety in people living with CFS/ME. 
Methods
Conduct and Reporting 
Conduct and reporting adheres to recommendations by the Centre for Reviews and Dissemination (CRD) [65] and Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidance [66]. A protocol can be accessed at: https://www.crd.york.ac.uk/PROSPERO, ID: CRD42019124833.
Search Strategy
Four electronic databases (CINAHL, MEDLINE, Scopus, PsycINFO) were systematically searched via Ebsco Host for relevant peer-reviewed articles from their inception until December 2019, using the following search terms: chronic fatigue* OR myalgic encephalomyelitis OR CFS OR M.E. OR post viral* OR post-viral* OR PVFS OR chronic fatigue and immune dysfunction* OR CFIDS OR neuromyasthenia OR benign myalgic encephalomyelitis OR akureyri disease AND depress* OR anxi* OR distress* OR affective* OR nervous* OR psychiatric* OR mood* OR emotion* OR mental* AND perfectionis*. To ensure results were not limited to particular study designs, methodological filters were not applied. Although we did not use subject headings or seek peer review of the search strategy, its development broadly followed PRESS guidelines [67]. Additional literature was sought through citation chaining; references of selected articles were examined, and forward searches were completed via Google Scholar. References of relevant systematic reviews identified were explored. Searches were updated on April 1st 2020. 
Study Selection 
	Screening and selection were completed independently by two authors. Relevance was assessed through simultaneous screening of titles and abstracts. Potentially relevant papers were examined in full. Where necessary, views of the wider research team were sought to establish consensus. Studies were included if they: a) reported data from adults (aged 18 to 65 years) with a clinical diagnosis of either CFS, ME, Chronic Fatigue and Immune Dysfunction Syndrome (CFIDS), Post Viral Fatigue Syndrome or Post Viral Syndrome (assessed using any standardised diagnostic criteria); b) used validated psychometric measures (or subscales of validated measures) to assess perfectionism and depression and/or anxiety; c) reported quantitative, cross-sectional data pertaining to the relationship(s) between perfectionism and depression and/or anxiety; and d) were published in English in a peer-reviewed journal. Intervention or longitudinal studies were included if they reported bivariate and/or multivariate analyses of variables pre-intervention or at baseline; post-intervention data were excluded, as were retrospective reports. 
Assessment of Risk of Bias 
	Included papers were assessed independently by two authors for risk of bias using a tool adapted from the Agency for Healthcare Research and Quality [68, 69]. This assesses risk of bias in studies across a range of domains relevant to research with physical health populations, including selection bias, sample size and power, representativeness of the cohort and assessor bias. Resolution of uncertainty was reached through consensus or consultation with the wider research team. In line with CRD guidance [65], studies were not excluded where risk of bias was indicated; however, this was considered when interpreting results. Reviewers were not blinded to the authors, institutions, or journals of included studies.
Data Extraction and Analysis  
Relevant clinical, demographic and methodological data (including study design, location, sampling method, participant number and characteristics, measurement approaches and association between perfectionism and depression and/or anxiety) were extracted and checked for accuracy by a second author. Where studies included control groups, only data for the CFS/ME population were extracted. Data extracted from linked studies were reported as a single study, listing all relevant publications, unless reporting different outcomes. Where multiple analyses were reported, data from the following were extracted: a) bivariate analyses examining associations between measures of perfectionism and depression and/or anxiety; and/or b) multivariate analyses, in which the effects of potential confounders on the aforementioned correlations were controlled for. Where necessary, authors were contacted to obtain missing data. Due to the range of psychometric measures and subscales used across a relatively small number of studies, meta-analysis was not possible; data were instead tabularised and summarised narratively. 
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Figure 1.

PRISMA Diagram Summarising the Screening Process for Included Studies




Results

Searches identified 86 records, resulting in 50 records once duplicates were removed. Examination of 23 full-texts resulted in the inclusion of seven studies, reported in eight papers (Figure 1). Characteristics of included studies [70-77] are detailed in Table 1. An overall sample of 702 participants was reported upon. All studies were conducted in Europe. Two used a longitudinal design [73, 75]; the remainder were cross-sectional. All studies used the Centre for Disease Control (CDC) diagnostic criteria [2]. Four studies specified additional criteria to increase diagnostic rigour [70, 74,76,77]. Four studies, reported in five papers [70, 71, 72, 74, 75], reported mean time since illness onset, which ranged from 36 to 72 months.   
Six studies, reported in seven papers, reported on educational attainment [70, 71, 72 73, 74, 76, 77]. Approximately half of the overall sample had completed either secondary or tertiary education, and approximately one third had completed higher education. 
Four papers reported mean depression severity [73,74, 76, 77]; all exceeded minimum thresholds for clinical caseness as measured by either the Beck Depression Inventory (BDI [78]; > 9) or the Hospital Anxiety and Depression Scale (HADS [79]; > 8). Two papers [70,72] reported proportion of participants meeting at least minimum clinical cut-offs for depression, ranging between 33-40%. A single study [70] reported on the percentage participants meeting clinical cut of scores for anxiety (43%). 
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	Table 1

Characteristics of Studies (n = 7)


	Study Characteristics
	Participant Characteristics 
	

	Author
	Design 
	Location 
	Sampling method
	n
	Female 
(%)
	Age, mean          (SD)        Range
	Highest educational attainment
(percentage)
	Exclusion of co-morbid psychiatric diagnoses?
	Diagnostic /assessment criteria specified
	Depression and/or  Anxiety
Score
(SD)
Measure

	Time since onset in months mean  


	Blenkiron et al. [70]
	Cross-sectional
	UK
	Purposive

	40
	60
	49 (median)
21-66
	Median years in education since aged 16: 5   

	No 
	CDCa
	33% met criteria for depression HADS-D
(>8)

43%.met criteria for anxiety HADS-A
(>8)

Depression
	36

	Kempke et al. [71, 72]
	Cross-sectional 
	Belgium

	Purposive

	192
	85.4
	40.17 (9.43) 19–66
	Secondary/ Tertiary: 
49.2
Higher Education: 45.5
	n/s
	CDCa


	n/s
BDIc

40.1% met depression criteria. HADS-Db

	57

	Kempke et al. [73]

	Longitudinal

	Belgium

	Purposive

	40
	100
	41.93 (7.99) 28—58


	Secondary/
Tertiary:
51
Higher Education: 43.6






	Yes.
Exclusions: ‘psychiatric diagnoses which may explain fatigue’






	CDCa
Medical evaluation
	Depression
8.72
(3.86)
HADS-D







	n/s

	Table 1: continued 

	

	Luyten et al. [74]
	Cross-sectional 
	Belgium
	Purposive

	43
	86

	39.1 (7.91)      22-58     
	Mean: 1.09 c (SD .89)
	n/s

	CDCa
Biological & Psychological Assessment.

	Depression
11.88 (7.95)  BDIc
	39


	Luyton et al. [75]
	Longitudinal


	Belgium


	Purposive

	57
	93
	42.19  (8.33) 18-59

	n/s
	n/s
	CDCa 

	Depression
n/s     
BDIc
	72

	Valero et al. [76]
	Cross-sectional 


	Spain
	Purposive

	229
	91.3
	48.21 (8.93) 22-73
	Secondary/ Tertiary: 41.4              Higher Education: 20.2  

	Yes.
Exclusions:
‘severe unstable psychiatric disorders’ d  
	CDCa
Medical evaluation.
Psychiatric/ Psychological assessment.

	Depression
10.35 (4.95)  HADS-D
	n/s

	Wood & Wessely [77]
	Cross-sectional 
	UK
	Purposive

	101
	60.4
	36.6 (10.5)
	Secondary/ Tertiary:  58.41                   Higher Education: 28.71      
	n/s 
	CDCa
UKoc
Psychiatric assessment
	15.3   
BDI
13.6   
BDIc
	e



	Note. BDI = Beck Depression Inventory [78]; BDIc = Beck Depression Inventory corrected (items 15, 16 & 17 removed due to symptomatic overlap); CDC = Centre for Disease Control criteria for CFS [2]; HADS-A = Anxiety subscale of Hospital Depression and Anxiety Scale [79]; HADS-D = Depression subscale of Hospital Anxiety and Depression Scale [79]; n/s = not specified; UKoc = UK operational criteria [80].  a Centre for Disease Control criteria for CFS [2] specifies the following as exclusions of diagnosis: ‘Any past or current diagnosis of major depressive disorder with psychotic or melancholic features; bipolar affective disorders; schizophrenia of any subtype; delusional disorders of any subtype; dementias of any subtype; anorexia nervosa; bulimia nervosa’; b Clinical cut off not specified; c 5-point scale: 1=primary; 0=lower secondary; 1=higher secondary; 2=undergraduate; 3=university; d ‘Severe unstable psychiatric disorders’ specified: ‘a psychotic episode, a major depressive episode, maniac episode, substance use disorders and anorexia nervosa’; e Authors state a median number of months: 3621-58.





Assessment of Risk of Bias 

Included studies were generally of comparable quality (Table 2). The main limitations related to sample size justification and selection, choice of measurement tool to assess depression and/or anxiety, and control of potential confounders. All studies used the CDC criteria [2]; whilst frequently used in research and clinical diagnosis, this arguably captures a larger, more heterogeneous group, with a broader range of symptom severity than captured by more stringent criteria [80]. Studies recruited from specialist CFS health services, with most sampling consecutive patients [71 - 73, 75 - 77]. Whilst increasing rigour regarding diagnosis confirmation, this introduces selection bias; samples reflect a subset of patients, willing and able to access mainstream health services at a particular time. Four studies, reported in five papers, recruited from the same hospital-based CFS centre [71- 75]. Only one study randomly selected participants from a waiting list [70]. Subsequently, generalizability of findings to the wider CFS/ME population is questionable. No study reported a sample size calculation, rendering consideration of statistical power problematic and suggesting potential Type I errors. Descriptions of demographics were partial. Four studies [71, 74, 75, 77] used a corrected form of the BDI with items 15, 16 and 17 removed due to symptomatic overlap (BDIc [78]). However, this may insufficiently address overlap between somatic symptoms of depression and symptoms of CFS; a version for use in primary care settings (BDI-PC) is reduced to seven items to account for this [82, 83]. The HADS, however, is designed to this end and is validated in CFS/ME populations [84]. Subsequently, greater weighting was given to studies using the HADS [70, 72, 73, 76] which is less likely to over-estimate depression. Greater weighting was also given to studies with a large sample size [72, 76]. Two papers partially controlled for cross-sectional confounders when analysing the relationship between perfectionism and depression [72, 74]; however, time since CFS/ME onset, physical and cognitive symptom severity were not accounted for.



	Table 2

Assessment of Risk of Bias


	Author
	Unbiased selection of cohort?
	Sample size calculation
	Adequate description of cohort
	Validated measure of perfectionism

	Validated measure of depression and/ anxiety

	Recognised diagnostic criteria / medical assessment for CFS

	Cross
-sectional confounders
Controlled for? 
	Appropriate analyses

	Blenkiron et al. [70]

	Partially 
	n/s


	Partially
	Yes. 
	Yes.

	Yes
	No 
	Partially3

	Kempke et al. [71]1

	Partially
	n/s
	Partially
	Yes
	Partially2
	Yes
	No 
	Partially3

	Kempke et al. [72]1
	Partially


	n/s
	Partially
	Yes
	Yes
	Yes
	Partially
	Partially3

	Kempke et al. [73]

	Partially
	n/s
	Partially
	Yes
	Yes
	Yes
	No
	Partially3

	Luyten et al. [74]
	Partially

	n/s
	Partially
	Yes. 
	Partially2
	Yes
	Partially
	Partially3

	Luyton et al. [75]
	Partially
	n/s
	Partially
	Yes
	Partially2

	Yes
	No
	Partially3

	Valero et al. [76]

	Partially 
	n/s
	Partially
	Yes
	Yes

	Yes
	No 
	Partially3

	Wood & Wessely [77]

	Partially 
	n/s
	Partially
	Yes
	Partially2
	Yes
	No
	Partially3


Note. n/s = not specified. 
1 linked studies [71&72]
2 somatic overlap between symptoms of depression and CFS may be insufficiently addressed. 
3Sample size justification / power calculation not stipulated. 





Adaptive and Maladaptive Perfectionism 
Mixed support was found for the association between depression and personal standards (‘adaptive perfectionism’). Two studies [71, 74] reported significant moderate associations (r =.33, p <.001; r = .32, p <.05) whilst one [77] did not (r = .15, p = .10). 
Statistically significant positive associations were evidenced between depression and both concern over mistakes and doubts about actions, as well as the latent variable maladaptive perfectionism [71, 72, 74, 76, 77]. Associations between depression and concern over mistakes ranged from .35 to .60 (p < .001), indicative of a medium to large effect size [71, 72, 74, 77]. Associations between depression and doubts about actions ranged from .46 to .60 (p < .001), again indicative of a medium to large effect size [71, 72, 74, 77].  
When controlling for all perfectionism subscales using the MPS-F, Luyton et al. [74] found doubts about actions were significantly moderately associated with depression severity (β = .47, p < .04). Kempke and colleagues [72] found maladaptive perfectionism was significantly associated with depression (β = .34, p < .001); however, this association was no longer significant when controlling for self-esteem (β = .8, ns), which fully mediated the relationship between perfectionism and depression. 
Organisation 
Two studies examined associations between depression and organisation: one found a significant moderate positive correlation [74] (r =.41, p< .01), whilst the other found no relationship (r =.02, p = .99) [77]. When controlling for all other factors of perfectionism, one study [74] found organisation was a significant and positive statistical predictor of depression severity (β = .43, p< .01). 
Parental Factors of Perfectionism 
Small, non-significant associations were found between depression and parental expectations (r = .12, ns; r = .12, p = .19) [74, 77]. However, the small significant association between depression and parental criticism (r = .18, p = .05) reported by Wood and Wessely [77] was not found by Luyton and colleagues (r = .20, ns) [74]. 
Self-Critical Perfectionism 
Findings regarding the association between depression and self-critical perfectionism were mixed. A small, non-significant association (r =.22, ns) was reported by Kempke and colleagues [73]. However, Luyton and colleagues, [75] found a significant, moderate correlation (r= .48 p< .001). 
Self-Orientated; Other-Orientated and Socially Prescribed Perfectionism 
The single study [70] assessing anxiety found no significant associations with  self-orientated; other-orientated or socially prescribed perfectionism.  
Total Perfectionism 
Two studies reported a composite perfectionism score: one using the MPS-H [70] and one using the MPS-F [77]. The former reported no significant association between total perfectionism and either depression (r = .07, ns) or anxiety (r = -.01, ns) [70]. The latter [77] reported a significant moderate association with depression (r =.37, p < .001), but excluded the organisation subscale. 

	 Table 3.

	Main Findings – Associations Between Perfectionism and Depression and Anxiety.

	Perfectionism Type

	Authors
	Psychometric measure 

Perfectionism (Subscales)
Depression and/or Anxiety
	Statistical Analyses
	Effect Size: Depression

(p)

	Effect Size: Anxiety

(p)

	‘Maladaptive’

	Kempke et al. [72]1


Valero et al. [76]
	MPS-F (CM, DA)
HADS

MPS-F (CM, DA)
HADS
	Pearson’s correlation

	r =.48***  
(p<.001)

r = .42**  
(NR)

	N/A


N/A


	‘Self-critical’
	Luyton et al. [72]


Kempke et al., [73]
	DEQ (SC-P)
BDIc

DEQ (SC-P)
HADS


	
	r = .48*** 
(p<.001)

r =.22 
(ns, NR)     
	N/A


N/A


	Total 


	Blenkiron et al. [70]


Wood & Wessely [77]
	MPS-H
HADS

MPS-F (CM, DA, PS, PE, PC)
BDIc
	
	r = .07    (ns, NR)

r =.37***
(p<.001)
  
	r = -.01
(ns, NR)

N/A


	Self-orientated 
	Blenkiron et al. [70]
	MPS-H (SO)
HADS
	Spearman’s correlation
	r = -.06  
(ns, NR) 
	r = -.
(ns, NR)


	Other-orientated 
	
	MPS-H (OO)
HADS
	
	r = -.13
(ns, NR)     

	r = -.22
(ns, NR)

	Socially prescribed 
	
	MPS-H (SP)
HADS
	
	r = .23  
(ns, NR)     
  
	r = .06
(ns, NR)


	‘Adaptive’
Personal Standards
	Kempke et al. [71] 1


Luyton et al. [74]


Wood & Wessely [77]
	MPS-F (PS)
BDIc

MPS-F (PS)
BDIc

MPS-F (PS)
BDIc
	Pearson’s correlation

	r =.33*** 
(p<.001)

r = .32* 
(NR)     

r = .15  
(p = .10) 
 
	N/A


N/A


N/A

	Concern over Mistakes
	Kempke et al. [71] 1


Kempke et al. [72] 1


Luyton et al. [74]


Wood & Wessely [77]
	MPS-F (CM)
BDIc

MPS-F (CM)
HADS

MPS-F (CM)
BDIc

MPS-F (CM)
BDIc
	
	r = .60*** 
(p<.001)
  
r = .40***
(p<.001)
     
r = .43** 
(NR)

r = .35***
(p<.001)

	N/A


N/A


N/A


N/A

	Doubts about Actions

	Kempke et al. [71]1


Kempke et al. [72]1


Luyton et al. [74]


Wood & Wessely [77]


	MPS-F (DA)
BDIc

MPS-F (DA)
HADS

MPS-F (DA)
BDIc

MPS-F (DA)
BDIc
	
	r =.60*** 
(p<.001)
   
r =.53***
(p<.001)
     
r =.51***
(p<.001)
  
r = .46***
(p<.001)    
	N/A


N/A


N/A


N/A

	Organisation
	Luyton et al. [71]


Wood & Wessely [77]
	MPS-F (O)
BDIc

MPS-F (O)
BDIc

	
	r =.41** 
(NR)
 
r = .02  
(p = .99)   
	N/A


N/A

	Parental Expectations

	Luyton et al. [71]


Wood & Wessely [77]
	MPS-F (PE)
BDIc

MPS-F (PE)
BDIc

	 
	r = .18 
(ns, NR) 
     
r = .12  
(p = .19) 
	N/A


N/A

	Parental Criticism
	Luyton et al. [71]


Wood & Wessely [77]

	MPS-F (PC)
BDIc

MPS-F (PC)
BDIc

	 
	r= .20 
(ns, NR) 
  
r = .18* 
(p = .05)   
	N/A


N/A


	Note. BDIc = Beck Depression Inventory [78] corrected (items 15, 16 & 17 removed due to symptomatic overlap); CM = concern over mistakes; DA =doubts about actions; DEQ = Depressive Experiences Questionnaire [43]; HADS = Hospital Anxiety and Depression Scale [79]; MPS-H = Multidimensional Perfectionism Scale [44]; MPS-F= Frost Multidimensional Perfectionism Scale [45]; N/A = not applicable to study; NR = not reported; ns = non-significant; O = organisation; OO = other-orientated; PC = parental criticism; PE = parental expectations; PS = personal standards; S-CP = self-critical perfectionism; SEM = structured equation modelling; SO = self-orientated; SP= socially prescribed. * p < .05; **p < .01; ***p < .001. Exact p values reported where stated in publication. 1Linked studies [71&72].2MPS-F minus ‘organisation’ subscale.







Discussion

This systematic review examined the relationship between perfectionism and depression and/or anxiety in people with CFS/ME. Systematic searches revealed a paucity of data regarding anxiety and heterogeneity in measures of both depression and perfectionism. Results therefore focus on associations between depression and specific aspects of perfectionism in people with CFS/ME. 
When treated as a unidimensional construct, perfectionism was not consistently associated with depression in people with CFS/ME. However, maladaptive perfectionism, and the composite subscales of doubts about actions and concern over mistakes, were consistently associated with depression in this patient group [71, 72, 74, 76, 77].  Both studies reporting maladaptive perfectionism [72, 73] used the HADS, indicating robust findings which are unlikely to overestimate depression. In the case of concern over mistakes and doubts about actions, the study using the HADS [72] reported moderate correlations (r = .40, p < .001 and r = .53, p < .001 respectively). 
Only two studies [72, 74] controlled for cross-sectional confounders; one of these being other factors of perfectionism [74]. Subsequently, it is not known whether the relationship between maladaptive perfectionism and depression in CFS/ME would hold once other variables are controlled for. A single study [72] found maladaptive perfectionism was no longer a significant statistical predictor of depression severity, when controlling for self-esteem. However, greater consideration of the relationships between distress and both pre-and post-morbid perfectionism and self-esteem is needed.
[bookmark: _Hlk50281624]Findings regarding the association between depression and other factors of perfectionism were mixed. This likely reflects the smaller number of studies eligible for inclusion in this review. This, in addition to the paucity of relevant data regarding anxiety, may be impacted by barriers to psychological enquiry in CFS/ME [85-87]. These centre around aetiological debate and patient concerns regarding the relevance of psychological research.
In the case of adaptive perfectionism, mixed findings are consistent with psychological theory and existing literature [49, 87]; adaptive perfectionism may confer some psychological benefits [88, 89]. However, adaptive perfectionism may cease to be adaptive in people with CFS/ME, due to its correlation with maladaptive perfectionism [62]; striving to achieve standards may in fact trigger self-doubt, self-criticism and worry [62, 83, 90]. 
Methodological Limitations 
[bookmark: _Hlk50976672][bookmark: _Hlk22225886]Whilst the hypothesized causal role of maladaptive perfectionism is grounded in theory and previous research [35, 37, 56, 88], firm conclusions cannot be drawn from cross-sectional findings regarding generalisability or causality. Divergent findings have resulted in part, from differential measurements of perfectionism, anxiety and depression. At the same time, all models of trait perfectionism were not represented in selected studies. Notably absent was the discrepancy subscale of the APS-R [46]. Disparity between standards and the degree to which these are perceived to be met is likely to be relevant; people with CFS/ME may be vulnerable due to the physical inability to meet pre-morbid standards. Measures encompassing multiple subscales [91] would enable a broader focus, whilst maintaining methodological consistency. 
Included studies did not adequately consider or test a range of mechanisms through which perfectionism and anxiety and/or depression may be linked. Again, this could reflect comparably limited psychological research in CFS/ME [85-87], reflective of controversies surrounding its relevance and the potential to detract from biomedical research [23]. Similarly, the search identified studies measuring perfectionism at the trait level only. Further research is needed regarding the potential mediating role of perfectionistic cognitions [92-95]. 
We did not seek peer-review for our search, nor did we use subject headings or adapt searches to fit specific databases. These decisions were made pragmatically, and, although we supplemented our search strategy with hand searches, it is possible a more sensitive search may have identified additional relevant papers.
The inclusion of peer reviewed articles only sought to ensure quality. However, this may have introduced a publication bias [96]. Language, selection or cultural bias may have been introduced by the inclusion of only articles published in English. Similarly, as all studies were conducted in Europe, findings may not translate worldwide; cross-cultural variations in symptomatology and experiences of both CFS/ME and perfectionism have been reported [97-100]. 
Participants were predominantly females in their thirties and forties, reflecting what is known about the demographics of CFS/ME [13, 14]. Generalisability is nevertheless unclear, as the sample consisted solely of people in receipt of services and diagnosed using the CDC criteria. Whilst the single diagnostic criteria facilitated direct comparison, this arguably captured a heterogeneous group [81]. Examination of the relationship between perfectionism and depression and anxiety within different categories of CFS/ME symptom severity is required.
Implications for Future Research
	Researching the interplay between maladaptive perfectionism, fatigue and both depression and anxiety would enhance clinical understanding. Further insight could be gained through examining psychological mechanisms through which perfectionism may exert influence. Longitudinal designs would increase confidence in concluding causality. Prospective studies could track patient groups at risk of developing CFS/ME, such as those experiencing glandular fever [63]. This would enable analysis of pre- and post-morbid perfectionism and depression and anxiety. Samples including patients both engaged and no longer engaged in mainstream health services would give a more representative sample. Consistency of measures would further enable development of the evidence base. In researching ‘concern over mistakes’ and ‘doubts about actions’, methodological rigour would be enhanced through statistically controlling for cognitive symptoms of CFS/ME [101], which may interact with these factors of perfectionism.
[bookmark: _Hlk50282523]Theoretical and Clinical Implications
	Findings varied regarding the relationship between depression and different aspects of perfectionism. This corroborated its utility as a multifactorial construct [34]. Treatment as a unidimensional concept would risk masking the differential impact of adaptive and maladaptive factors upon depression and/or anxiety. 
A single study found self-esteem mediated the relationship between maladaptive perfectionism and depression. Whilst corroboration is required, this is consistent with psychological theory; perceived failure to meet standards of an ideal self may increase depression vulnerability, via self-esteem being overly dependent upon productivity and accomplishment [54]. This is consistent with evidence of low self-esteem in people with CFS/ME [59], indicating the potential relevance of discrepancy [46] as a factor of perfectionism.  
[bookmark: _GoBack]Maladaptive perfectionism was consistently associated with depression in CFS/ME.  Clinical recommendations are based on findings from cross-sectional research, which require corroboration from further studies. Rather than targeting high personal standards per se, therapeutic techniques addressing concern over mistakes and doubts about actions may be efficacious in reducing depression. Examples include behavioural experiments to reduce checking and reassurance seeking, identifying and challenging cognitive biases, and interrupting perfectionistic rumination [102]. At a deeper level, core beliefs [102] or schema [48] underpinning these perfectionistic concerns could be addressed.
[bookmark: _Hlk50282696]Perfectionist concerns may be exacerbated by the cognitive symptoms of CFS/ME, including difficulties with memory, concentration and attention [101]. This could subsequently drive checking behaviours, pushing energy expenditure beyond individual capacity [103]. Individual assessment of cognitive symptoms should therefore inform appropriate psychological intervention. 
Targeting maladaptive perfectionism could increase adaptive coping strategies and adjustment to living with chronic illness. This could reduce ‘boom and bust’ activity patterns [104] and checking behaviours, triggered by a desire to meet unrealistic, self-imposed and possibly pre-morbid standards. This is relevant to relapse prevention, regarding both CFS and co-morbid depression. Psychoeducation regarding the advantages and disadvantages of perfectionism would give a focus for change. This is particularly important for those either retaining or returning to employment or educational activities; perfectionistic concerns are likely to be triggered more easily in these environments. 
Conclusions
To our knowledge, this is the first systematic review to examine the relationship between different aspects of perfectionism and depression and anxiety in people with CFS/ME. Findings suggest the association between perfectionism and anxiety is under-researched in this patient group. However, consistent associations were found between depression and both concern over mistakes and doubts about actions, as well as the latent variable maladaptive perfectionism. Moderate to strong correlations were reported between depression and concern over mistakes (r = .40, p < .001 to r = .60, p < .001) and between depression and doubts about actions (r = .51, p < .001 to r = .60, p < .001). Moderate correlations were reported between depression and maladaptive perfectionism (r = .42, p < .01 to r = .48, p < .001). These provisional, cross-sectional findings suggest it would be clinically meaningful to establish whether there are links between maladaptive perfectionism, the physical and cognitive symptoms of CFS/ME, and both depression and anxiety. Understanding the dynamic relationships between these variables could ultimately contribute to the development of efficacious therapeutic interventions, as part of a living well with chronic illness approach. 
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