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Depression in adults with sickle cell disease: 
a systematic review of the methodological 
issues in assessing prevalence of depression
Damien Oudin Doglioni1,2*  , Vincent Chabasseur3, Frédéric Barbot4, Frédéric Galactéros2,5   and 
Marie‑Claire Gay1   

Abstract 

Background:  Sickle cell disease (SCD) as other chronic medical conditions is commonly complicated by depression 
or other psychiatric symptoms. Results reported in studies present a large variation. Thus, synthetic data are needed to 
understand impact of depression in adults with SCD. The aim of this literature review is to analyse the methodology 
used in the studies assessing depression and discuss the different prevalence levels reported.

Methods:  Studies involving adults with SCD from 1999 to 2018 were included when providing data on prevalence of 
depression. It was defined by a psychometric assessment, a structured interview, or a medical record review. PRISMA 
recommendations were followed.

Results:  36 studies are included accordingly to our methodology. Prevalence variation is large, from 0% to more than 
85%. We find that the type of assessment tool used plays a major role in this between studies variation. Also, meth‑
odological issues arise with respect to psychometric assessment. Moreover, differences emerge between continents, 
setting of recruitment or time of assessment.

Conclusion:  All these issues are discussed to provide insight on depression in adults with sickle cell disease.

Trial Registration:  PROSPERO Registration CRD42018100684.

Keywords:  Sickle cell disease, Depression, Prevalence, Methodology

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Sickle cell disease (SCD) is the most common autosomal 
recessive disorder in humans [1], in which structurally 
abnormal haemoglobin leads to severe clinical manifes-
tations such as haemolytic anaemia, greater susceptibil-
ity to infections and severe pain attacks [2]. People with 
SCD (pwSCD) are often affected by depression, and clini-
cal evidence shows a link between emotional state and 
pathological events, particularly with regard to the major 

pain crises that remain its hallmark [3]. SCD is thus a 
major public health issue.

Depression is known to be the most common emo-
tional disorder encountered in chronic diseases [4]. In 
2017, the proportion of the world’s population with a 
depressive disorder was estimated at 3.59%, representing 
about 264 million people [5].

In international published studies, the prevalence of 
depressive disorders in medically ill patients is esti-
mated to be between 12 and 61%, depending on the 
health condition [6]. For example, the worldwide prev-
alence is estimated between 12 and 40% in diabetes, 
14.4% in asthma, 30% to 36% after a heart attack, 20% 

Open Access

*Correspondence:  oudin.doglioni@gmail.com
1 EA4430 EvaCliPsy/ED139, Paris Nanterre University, Nanterre, France
Full list of author information is available at the end of the article

http://orcid.org/0000-0003-3624-7251
http://orcid.org/0000-0003-2029-8126
http://orcid.org/0000-0001-6670-7074
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40359-021-00543-4&domain=pdf


Page 2 of 14Oudin Doglioni et al. BMC Psychol            (2021) 9:54 

to 37% in patients with cancer, and 20% to 38% in coro-
nary heart disease [7, 8].

The likelihood of having a comorbid depressive dis-
order with a chronic disease is significantly higher than 
having a depressive disorder alone [9]. Having a chronic 
disease significantly increases the risk of a depressive 
disorder by an odds ratio of 1.7–3.15 depending on the 
disease [10, 11].

Likewise, depressive disorders have a negative influ-
ence on the progression of chronic diseases. Patients 
with a chronic disease and a comorbid depressive disor-
der report significantly more medical symptoms (taking 
into account the severity of the disease) as compared 
to patients with chronic pathology alone [12]. In addi-
tion, such patients have significantly more hospitalisa-
tions for their disease compared to patients without a 
comorbid depressive disorder [11]. Considering SCD, 
more specifically, the literature indicates that patients 
with depression and SCD report increased hospitaliza-
tions and intensity of pain experienced as opposed to 
those with SCD alone [13–23]; regarding the frequency 
of pain attacks, studies indicate a higher frequency in 
patients where depression is also involved [17–19, 24, 
25]. In particular, with regard to the interference of pain 
on the daily life of patients, studies show that in sickle 
cell disease depressed patients tend to feel a greater 
impact of pain on their lives than healthy patients [24, 
26, 27]. These data are consistent with the literature in 
which the link between depression and pain has been 
explored (e.g. [28–30]).

It would be useful to have similar information in rela-
tion to pwSCD. Indeed, as for other chronic diseases, 
numerous studies have assessed depression in adults 
with SCD (awSCD), but the range of prevalence var-
ies widely, depending on the assessment tool used: 
from 0% [31] to more than 85% [32]. The extent of the 
prevalence range reported emphasises the need for a 
review of the available data for researchers and clini-
cians. Accordingly, the aim of this literature review is to 
analyse the methodology used in the studies assessing 
depression and discuss the different prevalence levels 
reported.

Methods
Eligibility criteria
We reviewed studies involving awSCD from 1999 to 2018 
included. Those involving patients with other psychiatric 
or medical comorbidities were considered only when the 
comorbidity was not an explicit inclusion criterion. We 
did not limit ourselves to patients with a diagnosis of a 
major depressive episode and considered studies assess-
ing clinically significant depressive symptoms.

Types of outcomes
The evaluation of the prevalence of depression in awSCD 
was chosen as the primary outcome. It was defined by a 
psychometric assessment (quantitative data), a struc-
tured interview (qualitative data), or a medical record 
review (qualitative data).

Type of studies
We included research articles and reviews that provided 
relevant data. In particular, we have endeavoured to iden-
tify, in the methodology, the localisation and setting of 
recruitment, the characteristics of the patients, in par-
ticular the percentage of male patient, the average age 
and the genotype, and also the characteristics of the tools 
used, including cut-off in the case of psychometric tools.

Other kinds of publications were unsystematically 
screened to include relevant studies. In this analysis, only 
studies in English, French and Spanish languages were 
included.

Search strategy
Eligible studies were identified from PubMed/Medline, 
ScienceDirect, PsychInfo/Article and a manual search 
within the references of the articles and reviews found. 
We only included published articles in peer-reviewed 
journal.

The search terms used were: “sickle cell” AND 
depression.

A comparison across the studies, samples and authors 
was carried out to avoid duplicates and a compilation 
of data from the same source. Figure  1 shows the steps 
taken in a flow chart.

Data collection procedure
For this literature review, recommendations from the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) were followed [33, 34]:

Step 1	� selection of studies in accordance with our 
search terms, based on titles and abstract.

Step 2	� in the selected studies at step 1, selection of 
studies respecting inclusion criteria, based on 
methodology:

•	 only human involved,
•	 only adults involved,
•	 only sickle cell disease involved,
•	 publication date from 1999 to 2018.

Step 3	� in the selected studies at step 2, selection 
of studies with an evaluation of depression 
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providing relevant and exploitable data.

A data extraction sheet based on the Cochrane Hand-
book for Systematic Reviews of Interventions’ guidelines 
(version 5.1.0, updated March 2011) was used [35] and 
adapted to our specific topic.

The protocol was registered in the PROSPERO data-
base: CRD42018100684.

Results
From 1999 to 2018, 36 cross-sectional published stud-
ies were found providing data on depression in pwSCD. 
These data are summarised in Table 1.

Of the 36 studies considered in this review, 30 used a 
psychometric assessment (PA) tool: of these, 13 used the 
Beck Depression Inventory (BDI) [36], 4 used the Centre 
for Epidemiologic Studies Depression Scale (CES-D) [37], 
6 used the Patient Health Questionnaire (PHQ) [38], 2 
used the Brief Symptom Inventory (BSI) [39], Depression 
Anxiety Stress Scale (DASS) [40], 5 used the Longitudi-
nal Exploration of Medical and Psychosocial Factors in 

SCD (LEMFPSCD), Patient-Reported Outcomes Meas-
urement Information System and Psychosocial Impact of 
Sickle Cell Disorder (PROMIS, a self-complete question-
naire designed for the study), and 5 used the Hamilton 
rating scale [41]. A medical record review (MRR) was 
used in four studies and two studies used a structured 
interview (SI) (ED-Scan and Mini).

These 36 studies evaluated a total of 6936 adults. In the 
total sample, 1665 patients were evaluated with a score 
above the respective cut-off for indicating depression in 
each of the assessment tools used, indicating that 24.01% 
of patients have depression. The sample were 41.10% 
male with a mean age of 32 years, and 79% had the geno-
type SS.

Analysis of the methodology used in the included studies
Recruitment setting
Most of the studies (nstudy = 23) used an outpatient popu-
lation recruited during their normal medical appoint-
ment (referred as Outpatient). Some studies used data 
extracted from a cohort (nstudy = 7). We grouped under 

Records iden�fied through 
database searching

(n = 5847)

Addi�onal records iden�fied 
through other sources

(n = 1)

Records a�er duplicates removed
(n = 5671)

Records screened (n = 
5671)

Records excluded:

- date (n=1884)
- publica�on’s type (n=2192)
- no depression (n=1023)
- no human (n=1)

Full-text ar�cles assessed 
for eligibility

(n = 571)
Full-text ar�cles excluded:

- children or adolescent 
(n=472)

- other pathology than SCD 
(n=41)

- no sta�s�cs available 
(n=22)

Studies included
(n = 36)

Fig. 1  Flow chart (from: Moher et al. [34])
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the name cohort studies using either a cohort formed 
in a longitudinal study framework (e.g. PiSCES) or a 
subgroup selected from a larger group. In these studies, 
data were extracted at a single time point. Here, the term 
cohort study is used to distinguish from general outpa-
tient studies (despite the fact that the data is a snapshot at 
a single time point and hence transversal) because there 
is a possibility that the monitoring of patients such stud-
ies could affect their perception of their illness (referred 
as Extracted from a cohort). Five studies explicitly 
recruited inpatients, and one included patients in vaso-
occlusive crisis (VOC), which is a severe painful com-
plication requiring treatment during hospitalization [42] 
(Referred as Inpatient). Finally, in one study, the sample 
was constituted with both outpatient and inpatient [43].

Of the 30 studies using a PA tool to assess depression, 
21 (70%) recruited outpatients and 7 (23.33%) a cohort. 
Of the 4 MRR studies, 3 (75%) recruited inpatients and 
outpatients.

Characteristics of the population
The majority of the studies were from the USA 
(nstudy = 20), nine from Africa or the Middle East, five 
from South America and two from France.

Despite one study using a large sample [15], the mean 
sample size is low (npatient = 193). For studies using psy-
chometric assessment tools, npatient = 138; in medical 
record review, npatient = 627 but decrease to npatient = 211 
when excluding the mentioned study; and, in structured 
interviews, npatient = 150. Of the recruited patient, 41.10% 
are male (the breakdown among the different assess-
ment methods is as follows: PA: 40.20%, MRR: 42.80%, SI: 
50.00%) with a mean age of 32 years old (PA: 32.70, MRR: 
25.60, SI: 30.30) and in the mean at 79% with a genotype 
SS (PA: 80.10%, MRR: 64%, SI: Not provided).

Assessment tool used
The psychometric properties of the instruments used 
(PA and SI) suggest that these are generally reliably 
tools, both in their original version (English) and in their 
adapted versions in other languages. Only one tool was 
not validated: Psychological Impact of Sickle Cell Disease 
(PISCD) [44]. The PISCD is a questionnaire designed 
specifically for use in relation to SCD and has no reported 
validation. It should also be noted that some articles vali-
dating translations of psychometric tools do not report 
sensitivity and specificity, but provide a measure of inter-
nal consistency. This is considered insufficient to guaran-
tee that the psychometric qualities of the original tool are 
reflected in the translated version. Of course, psychomet-
ric tools are screening tools even if they offer discrimi-
nating thresholds for levels of intensity of depression.

Specifically, with respect to the Centre for Epidemio-
logic Studies-Depression, of the four studies using it, 
three use the 20-item version and a cut-off of 16. How-
ever, psychometric studies show that this cut-off does not 
provide the psychometric qualities required to constitute 
a valid assessment tool because at this cut-off, specific-
ity is only 61.8% [45]. The Wilson–Schaeffer study does 
report the prevalence of depression for both a CES-D 
cut-off of 16 (43.4%), but also for the more stringent 27 
(18%). For reasons of consistency between the cut-offs 
used, we will retain in this study the prevalence provided 
with the cut-off of 16 (43.4%), while being aware of the 
low specificity of this cut-off. The fourth study, by Lau-
rence et al., uses the 10-item version which has good psy-
chometric properties.

In the MRR, researchers extracted data of interest from 
medical records. Of the four MRR, three used diagnos-
tic coding to assess the presence of depression. One [46] 
used reported symptoms related to depression. These 
methodologies could have biases that could underesti-
mate depression in that depressed patients who have not 
yet been diagnosed or whose coding is not recorded will 
not be included in the research (see Table 2).

Depression prevalence reported
The prevalence range of depression is very large, from 0% 
[31] to 85.90% [32]. All studies combined, the mean prev-
alence of depression is found to be 24.01%. As the sample 
sizes have a large range, from 10 to 1874, weighted analy-
sis was used. The mean reported prevalence of each study 
was weighted according to the total size of the sample 
considered, in order to take into account the contribution 
of each study when calculating the general and specific 
mean prevalences.

Table  3 shows the mean of the prevalence reported 
using the three different categories of instruments 
employed in the studies. As can be seen from Table  3, 
prevalence appears to depend on the type of assessment 
tool employed. MRR is associated with strikingly lower 
prevalence (close to 5%) than PA or SI (which are close to 
36% and 21% respectively).

Effect of the geographic region
To examine any possible regional influence on the preva-
lence of depression, we have grouped results according to 
the location of the studies. The regional regrouping were 
the USA, South America, Europe, and, Africa-Middle 
East. Because of the apparent influence of the measure-
ment instrument, only studies that used PA tools were 
considered (Table 4) when comparing the prevalence in 
different regions. The results suggest that South America 
has the lowest prevalence of depression at almost 20%, 
and that Africa/Middle East has the highest at almost 
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47%. The USA has an intermediate prevalence at about 
34%. The single study from Europe indicated a relatively 
high prevalence of close to 49%.

Effect of time of measurement on the level of depression 
measured
We have divided the results into 10-year intervals, again 
only considering studies employing PA tools (Table  4). 
Two observations can be made: the number of studies 
and number of participants increase with time, and the 
prevalence of depression appears to decrease with time.

Effect of setting of recruitment
We have divided the data according to the setting of 
recruitment: inpatient and VOC, outpatient, and cohorts 
(Table  4), considering only studies using PA tools. It 
appears that the outpatient prevalence is nearly 13 points 

Table 2  Criteria for depression and possible biases in MRR

Year Authors Criteria for depression Possible biases

2009 Carroll et al International classification of disease (ICD-9) diagnostic coding for 
mood disorder (including depressive and bipolar disorders): 296.00 
to 296.89

Depressed patients without diagnostic reported
Depressed patients diagnosed but code not reported

2011 Carroll et al ICD-9 diagnostic coding for mood disorder (including depressive and 
bipolar disorders): 296.00 to 296.89

Depressed patients without diagnostic reported
Depressed patients diagnosed but code not reported

2015 Mann-Jiles et al Reported symptoms related to depression Other symptoms related to depression were treated 
separately, for example

Anhedonia,
Hyper- or hypophagia
Insomnia
Sleep/wake disturbance
A list of symptoms is not enough to hypothesised 

depression: risk of under- or overestimation

2016 Fayand et al Diagnostic coding, then
Confirmation with medical records by:
Mention of opinion,
Medical monitoring,
Or psychiatric treatment

Depressed patients without diagnostic reported
Depressed patients diagnosed but code not reported

Table 3  Prevalence of depression according to assessment 
instruments used

PA psychometric assessment, MRR medical records reviews, SI structured 
interview

Tool npatients Mean (%) Minimum (%) Maximum (%)

PA (nstudy = 30) 4129 35.80 00.00 85.90

MRR (nstudy = 4) 2507 04.99 04.27 19.40

SI (nstudy = 2) 300 20.67 16.60 29.50

Table 4  Depression mean prevalence according to the continent, time, and setting, considering only assessment with psychometric 
tools

VOC vaso-occlusive crisis

npatients Mean (%) Minimum (%) Maximum (%)

Continent

The USA (nstudy = 16) 2138 34.33 20.63 61.04

South America (nstudy = 5) 694 19.74 13.29 30.00

Europe (nstudy = 1) 89 49.44 – –

Africa/Middle East (nstudy = 8) 1208 46.61 0.00 71.84

Time

1999–2000 (nstudy = 2) 483 41.82 25.58 43.41

2001–2010 (nstudy = 10) 1653 36.30 21.66 59.26

2011–2020 (nstudy = 18) 1993 33.92 0.00 71.84

Setting

Inpatient and VOC (nstudy = 1) 10 50.00 – –

Outpatient (nstudy = 21) 2706 39.84 0.00 71.84

Extracted from a cohort (nstudy = 7) 1290 26.90 20.63 38.61
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higher than the cohort prevalence. However, scarcity of 
data available in the Inpatient group (nstudy = 1) is a limit 
for further comparison.

Data synthesis: depression in awSCD in the USA
The USA provides by far the largest number of studies 
included in this review. Of the 20 studies considered, 16 
used a psychometric assessment of depression, 3 used a 
medical record review, and 1 used a structured interview. 
These studies evaluated 4301 adults with a mean age of 
33.21 years. Of these, 39.72% were male (the breakdown 
among the different assessment methods is as follows: 
PA: 38.3%, MRR: 42.80%, SI: 52.00%) and 73.91% SS (PA: 
75.6%, MRR: 64%, SI: -).

In the USA, the mean prevalence of depression is cal-
culated to be 20.09% (min/max [4.27%; 61%]), using 
data from all the studies. Differences appear according 
to the evaluation tool used (PA: 34.33%, MRR: 4.93%, 
SI: 29.47%) (Table 5). MRR appears to have the smallest 
mean prevalence level which is consistent with our previ-
ous findings. In view of the lack of reliability of the MRRs, 
they were excluded from analysis according to time and 
to recruitment setting (Table 5).

In a decade by decade perspective, if we exclude the 
two studies for the period 1999–2000, the prevalence of 
depression is stable around 32.00% (99–2000: 41.82%, 
2001–10: 32.27%, 11–20: 31.72%).

Depending on the recruitment setting, prevalence 
appears to be different. In inpatient and VOC groups, 
prevalence is close to 6%, almost 40% in outpatient group, 
and 28% in the cohort. This result is equivalent to what 
we found previously.

The results keeping the regional variable and assess-
ment tool constant are consistent with those previously 
presented, confirming that MRR tends to provide a lower 

estimate of the prevalence of depression than PA or SI, 
questioning us on its use in studies.

Discussion
This literature review has revealed several key points. 
First, there is a very large difference in the prevalence 
levels that have been reported, and there are wide dif-
ferences in prevalence observed across different regions. 
The mean of all the studies indicates a prevalence of 24%, 
but the range extends from 0% [31] to more than 85% 
[32]. The extremities of the range appear to be due to 
methodological issues. On the one hand, Anim calculates 
prevalence by dividing the “mean number of individuals 
in the SCD sample who had indicated non-zero responses” 
by the total population included [31]. However, preva-
lence is calculated by dividing the number of cases over 
the population as the authors specify in their methodol-
ogy (idem, p. 4). By using an average of the cases, Anim 
(2016) artificially reduce the reported prevalence. On the 
other hand, with the Hamilton Depression Rating Scale, 
Alsubaie (2018) calculate prevalence of depression by 
assuming that all the score above or equal to 8 indicates 
a depression regardless of the severity of the depres-
sion. However, empirical research has established that 
this cut-off is too low, and that raised cut-off should be 
employed [47]. In fact, a cut-off as high as 17 has been 
proposed [48] to discriminate between depressed and 
non-depressed patients.

Second, the different measurement tools used in 
themselves seem to provide very different results. Medi-
cal record reviews suggest a prevalence of 5%, whereas 
psychometric assessment tools tend to indicate a much 
higher prevalence (36%), as do structured interviews 
(21%).

Table 5  Mean depression prevalence according to tools used, time of measurement, and recruitment setting for the United State

PA psychometric assessment, MRR medical records reviews, SI structured interview, VOC vaso-occlusive crisis

npatients Mean (%) Minimum (%) Maximum (%)

Tool

PA (nstudy = 16) 2138 34.33 20.63 61.04

MRR (nstudy = 3) 2068 4.93 4.27 19.44

SI (nstudy = 1) 95 29.47 – –

Time (excluding MRR)

1999–2000 (nstudy = 2) 483 41.82 25.58 43.41

2001–2010 (nstudy = 7) 880 32.27 22.39 44.00

2011–2020 (nstudy = 8) 870 31.72 20.63 61.04

Setting (excluding MRR)

Inpatient and VOC (nstudy = 1) 10 50 – –

Outpatient (nstudy = 9) 1115 39.62 22.39 61.04

Extracted from a cohort (nstudy = 6) 1013 28.33 20.63 38.61
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In the four articles using a medical record review, two 
methodologies are used to define the cases. Three articles 
use diagnostic codes, the last article from Mann-Jiles uses 
symptoms related to depression. The relatively low preva-
lence reported with medical record-based assessments is 
thought to an underestimate due to two methodological 
biases. First, authors using the diagnostic codes included 
all the patients with a diagnosis coded between ICD 9 
F-296.00 and F-296-89 corresponding, not only to the 
major depressive disorders, but also to the entire spec-
trum of bipolar disorders. We would expect to obtain a 
significant prevalence, which is not the case. These three 
articles provide the lowest prevalence of depression. 
One explanation for this low prevalence could be the 
fact that diagnostic codes of depression are known to be 
under-reported in administrative records [49]. Then, with 
regard to the Mann–Jiles article specifically, the authors 
relied on the presence of certain symptoms relating to 
depression to label the patient as depressed. However, 
the authors decided to treat separately some symptoms 
directly linked to depression such as anhedonia, hyper 
or hypophagy, insomnia and sleep disorders. This meth-
odological choice, consisting in a particularly restricted 
definition of depression, may contribute to the weaker 
recognition of the number of depressed patients, which 
is not the case. A prevalence close to 20% is found. Over-
all, there is a contradiction between the methodologies 
used and the results found. As a consequence, since it is 
impossible for researchers to estimate the prevalence of 
underreporting of the diagnosis of depression in medical 
records, it should be recommended not to use MRRs as a 
means of estimation of the prevalence of depression.

In respect of psychometric assessment, little atten-
tion has been paid to the cross-cultural context in which 
assessments occurred. A discrepancy can arise between 
the cultural context in which the assessment tool has 
been created and the one in which it is used [50]. In that 
sense, validations of psychometric tools that are only 
based on translation and internal consistency fail to 
prove that what they are aimed to measure is really meas-
ured. Research has proven that expression of depression 
varies between culture [51]. In a western context, emo-
tional symptoms are preponderant to somatic symptoms, 
but this balance might be reversed in other cultures [52]. 
This issue should be kept in mind when assessing depres-
sion in another context than western countries.

Moreover, as with many other chronic conditions, 
obtaining an accurate diagnosis of depression in sickle 
cell disease is challenging [53]. Challenges include 
overlap of neurovegetative symptoms (fatigue and 
fatiguability, sleep disturbance, and physical pain) 
found in both depression and sickle cell disease. This 

challenge is particularly relevant in psychometric 
assessment completed during hospitalisation when the 
intensity of symptoms is increased, especially pain and 
fatigue. Consequently, prevalence of depression found 
in the five studies that explicitly include inpatients are 
questionable. Furthermore, due to the episodic nature 
of depression, a cross-sectional methodology or a sin-
gle assessment (e.g. 54), can lead to missed cases. It 
is pointed out that Hospital Anxiety and Depression 
Scale (HADS) [54] avoids neurovegetative symptoms 
and hence would be particularly suitable for use in with 
chronically ill patients in a hospital setting.

To take into account any possible geographical effect 
on prevalence level, we examined more closely stud-
ies from the United States (npatient = 20, 56%). Here, 
we find again that psychometric assessment indicates 
a slightly higher prevalence (34%) than structured 
interviews (29%). Given the relatively large number 
(nstudy = 16) of studies using psychometric assessment, 
and the total number of participants in these assess-
ments (npatient = 2138), we tentatively suggest that the 
true extent of prevalence in the USA may be close 34%.

One interesting finding is that the prevalence appears 
to have decreased globally over the last 20 years when 
considering studies using only psychometric assess-
ment (Table 4). This may be because the quality of life 
with the disease has improved or because of the pro-
gress in the global management of sickle cell disease 
and the introduction of new treatments in the last 
20  years [55, 56]. However, in the USA this decrease 
appears to plateau. This is interesting given that since 
the first introduction of hydroxyurea in 1985 [57] in 
patients with sickle cell disease, in the United States, 
and the demonstration of its clinical efficacy in 1995 
[58], the quality of care has continued to increase in the 
United States. Thus, the stagnation of the level of prev-
alence of depression found in the USA suggests that 
the improvement of the psychological well-being of the 
patients cannot be reduced to a therapeutic improve-
ment and that other psychological factors are at play in 
patients suffering from chronic disease.

From a more general point of view, the socio-demo-
graphic or medical characterisation of the samples is 
incomplete (Table  1). Almost 17% (n = 6) of the stud-
ies did not indicate a sex ratio for their overall sample, 
more than 22% (n = 8) of the studies did not provide 
clear indications on the age of the patients and 50% ( 
n = 18) of them do not give the genotypic composition 
of the patients included. The absence of this informa-
tion contributes to the poor methodological quality 
found in the studies.
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Conclusion
Studies on the prevalence of depression in pwSCD over 
a twenty-year period have been examined. The reported 
prevalence level of depression of pwSCD appears to 
vary widely depending on the study in question, and 
in particular on the assessment tool employed. Given 
that semi-structured interviews are considered the 
gold standard for diagnostic assessment, it is surpris-
ing that only two studies used it, even if cost and time 
often limit their use. The result of the study using this 
technique provides a prevalence of 29%, a level that is 
relatively close to that provided by psychometric assess-
ment (36%) across 30 studies, we tentatively conclude 
that the true level of prevalence is somewhere between 
these two figures, rather than the much lower levels of 
around 5% reported using medical record reviews.

We note that studies across different geographical 
regions provide different results, but the small number 
of studies and methodological issues arising in some of 
these studies precludes us from making drawing any 
firm conclusions from this. However, an analysis of 
studies only from the US did not put in question our 
general findings outlined above. One interesting find-
ing, again only considering studies from the US, was 
that the prevalence of depression appears to be stag-
nant with time, which may be due to the improved 
treatment options for pwSCD and the fact that improv-
ing mental well-being cannot be reduced to therapeu-
tic improvement. Clearly, more needs to be done to 
improve access to treatment, and it is hoped that the 
analysis of depression in pwSCD reported here will be a 
useful contribution to understanding how to tackle this 
issue.

In the future, it would be useful to conduct stud-
ies using both structured interviews and psychomet-
ric assessment in order to calibrate the psychometric 
tools employed with pwSCD, and to better understand 
the discrepancies found between the two techniques. 
In particular, regarding the limitations of other psy-
chometric tools, the use of HADS is recommended to 
avoid overlap between symptoms of depression and 
those of sickle cell disease. It would also be helpful for 
more studies to be conducted in regions other than the 
USA and Europe in order to understand the impact of 
different healthcare systems and cultures on the preva-
lence of depression with pwSCD.
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