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Objectives: To identify the correction between adults diagnosed with SCD and depression in a health care setting. 

Methods and methodology: A structed search will be carried out using a number of reputable journals and databases to find secondary research regarding patients in a health care setting. The papers will be sifted through to ensure patients have been tested with depression. Inclusion and exclusion criteria such as adults, depression and sickle cell disease will be used in the attempt to gain current and relevant studies. 

Results: The findings and results of the studies was compared and contracted to assess the validity of it. This was be done by assessing the type of study, number of participants, setting and the outcome of the study. Bias will also be discussed in relation to the study design in the attempt to discuss whether the paper can be generalisable to adults with sickle cell disease. All studies used a valid measurement tool for depression, however these were also compared against each other to critically evaluate whether the tools are a reliable source of diagnosing depression. Overall the studies where carried out in a limited time-frame but found those in frequent health care were likely to express a mental disorder including depression.

Discussion: Based on the methodology of the studies, there is a correlati between adults who are diagnosed with sickle cell disease and depression. However due to the lack of information, geographical bias, sample size, and study length, it is recommended more longitudinal studies to be carried out in including various cultures and geographical location to increase the external validity.
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This literature review looks at the effects of depression in people with sickle cell disease (SCD) in adults. It is evident that the population within an Asian and African decent is more susceptible to sickle cell, however it is unclear whether depression and age is a risk factor of developing SCD (Ochsner, 2018). Therefore, a structured review will be undertaken in the attempt to answer “Are adults more susceptible in conceiving depression when diagnosed sickle cell disease?”. The NHS states sickle cell is group of inherited health conditions caused by unusually red shaped blood cells that can lead to issues because these cells cannot survive as long as a healthy red blood cell (NHS, 2020). Though the NHS states it is an inherited disease there is a lack of exploration of whether depression has a correlation and this is not addressed on the NHS website. This shows the need to explore relevant primary literature to gain more understanding to answer the research question and gain current and sound evidence.  

To ensure the research question can be answered, a methodological search will be carried out through the use of databases and journals. Furthermore, the appropriate literature will be extracted though the use of a structured search with inclusion and exclusions criteria in the attempt to narrow down relevant literature of sickle cells relationship in adults. The findings and discussion will also take place to concise the results of the studies in relation to the research question and extract relevant data (McCrae, Blackstock and Purssell, 2015). This literature review attempts to create aims and objectives to ensure the review is in line with the focused question on sickle cell and depression within adults.
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The aim of this review is to determine whether sickle cell has a contribute effect on the elderly population by appraising data.

The objectives are to ensure a structured search will be carried out with inclusion and exclusion criteria. This is then followed by the justification of extracting the appraise data through a narrowed search. Furthermore, this review attempts to evaluate the methodology of the papers are able to identify the findings as to whether SCD does in fact affect adult population in relation to depression in a health care setting. 
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The prevalence of sickle cell disease (SCD) arises from a group of inherited set of red blood cells (Haemoglobin S or sickle haemoglobin) in the form of irregularity, known as cell disorders. This is due to the irregular shaped boarder and lack of protein (Rees, Williams and Gladwin, 2010). Haemoglobin is the protein in red blood cells containing oxygen throughout the body (Marengo-Rowe, 2006). To have SCD, at least two abnormal genes must be inherited from each parent, creating the haemoglobin S gene protein (Rees, Williams and Gladwin, 2010). However, when a person has two Haemoglobin genes (haemoglobin SS), the disease knows as sick cell anaemia. Sickle cell anaemia is the most common form of SCD (Steinburg, 2005). 

The cause of SCD is risen through the cell mutilations within the beta globin gene that creates haemoglobin (NIH, 2015). The purpose of these haemoglobin cells is to carry oxygen to the lungs in the arteries and the tissues of the muscle, therefore the mutilations in the blood can cause issues with oxygen getting to the lungs. This can cause issues whereby the sickle-shaped cells lack flexibility, and thus sticking to the vessel walls (CDC, 2020). This blocks the oxygen from reaching the tissue, causing pain without a warning and may require hospital treatment (Stuart and Nagel, 2004). According to betterhealth.vic.gov.au (2019), there is a relationship between age-related muscle pains, however this can be through multiple factors such as reduced number in muscle fibres, muscle fibres take longer to replaces and changed to the nervous system. SCD affects around 1 in 2000 live births, and there are approximately 12,500 individuals living with the disease (BSH.org.uk, 2018). Furthermore, it is said that people who carry the disease may not know if they have it because often there are often no clinical symptoms therefore a blood test is the only determining factor for a diagnosis (Steinburg and Sebastiani, 2012). 

Although research suggests that sickle cell is an inherited disease, Steinburg and Sebastiani, (2012) state this disease can also be developed in adulthood. Sickle cell anaemia associated with bone marrow is known to develop later on in life, also a group of diseases such as leukaemia can affect the blood production, leading to SCD (Steinburg and Sebastiani, 2012). Additionally, certain risk factors can contribute to the formation of sickle cell anaemia such as a lack of vitamins and minerals such as iron and B-12, pregnancy and also age. With the effects of developing SCD, it is essential to review the diagnoses quality of life (NHS, 2020).
This review will assess whether depression has a direct correlation with those diagnosis with SCD in a health care setting. Depression also a common mental disorder affecting 246 million people of all ages, and is the leading cause of disability worldwide according to WHO (2020). Although there are numerous effective treatments for depression, 76-68% of people with a low-income country receive no treatment for their diagnosis, this shows the importance of identifying depression with those diagnosed with another illness, especially as SCD can result in hospitalisation (WHO, 2020). 
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In order to retrieve relevant studies, a search needs to be carried out in the form of structured search. Thus, methodology is critical to ensure reliable resources are retrieved and therefore the findings can be accurate (Forrest et al., 2009). For this review, a literature search was carried out though the use of search engines and journal databases. Firstly, this was carried out to ensure only current and relevant studies where gained followed by a sift to ensure the studies best relate depression sickle cell in the adult population. 

The databases chosen included AMED, Applied Social Science Index and Abstracts, EBSCOhost Complete, MEDLINE, Social Care Online and Google Scholar. EBSCOhost was the main research database used because it is considered as the largest source of complete text journals and databases dating back from 1937, and also contains more than 5 million records (EBSCO, 2020). It is accredited by the International Association for Containing Education and Training (IACET), (ESCO, 2020). Hence, it is the ultimate research tool that specialises in health and social care settings. This is essential as the research question containing SCD is inline to health care, therefore using EBSCO leads to appropriate data collection.

Once the appropriate databases were chosen, the synonyms were used to ensure appropriate studies were gathered. Synonyms used included sickle cell, sickle-cell, haemoglobin S, Haemoglobin SS, and for the population, the synonyms included Adults, elderly, retired, and aging, also depression was used in the search. Using different synonyms is essential to broaden the search to gain as many relevant papers that related to the question (Wei et al., 2010). For this database Boolean operators are needed otherwise all of the synonyms search would have to be included in the paper and this would not provide all essential research, therefore the terms “OR” and “AND” were used to ensure the elements of the research question gained additional studies. According to Hamer and Collinson (2005) Boolean operators are essential in a structured search as the system represents a true or false data, increasing the validity of the search (Hackshaw et al, 2006). The search was carried out using the following format; sickle cell “OR” sickle-cell “OR” haemoglobin S “OR” haemoglobin SS “OR” SCD “AND Adults ” aged “OR” elderly “OR” retired “OR” aging “AND” Depression. The total results were 6,705,463 (Appendix A). 

To narrow down the search and gain current data, a limiter sift was taken to include studies from 2011, ensuring the studies are within 10 years of age. This ensures current data can be reviewed regarding sickle cell within the adult population. This limiter is important as evidence-based medicine is constantly evolving (Hackshaw et al, 2006).  The results were narrowed down to 603, 369, however this was still too many results. Therefore, more limiters were added such as journals only, human, studies, full text, aged +18 and quantitative study, equating to 395 results (Appendix B). After looking through the results, three studies were selected based on the criteria.
Table 1
	Study 1
	Kamble, S., Reed, S. D., Flahiff, C., Adam, S. and DeCastro, L. M. (2010) Resource use and expenditures among adult sickle cell patients with and without depression.

	Study 2
	Carroll, C. P., Haywood Jr, C., Hoot, M. R. and Lanzkron, S. (2013). A Preliminary Study of Psychiatric, Familial, and Medical Characteristics of High Utilizing Sickle Cell Disease Patients. The Clinical journal of pain, 29(4), 317.

	Study 3
	Jonassaint, C. R., Beach, M. C., Haythornthwaite, J. A., Bediako, S. M., Diener-West, M., Strouse, J. J. and Haywood, C. (2016) The association between educational attainment and patterns of emergency department utilization among adults with sickle cell disease. International journal of behavioral medicine, 23(3), 300-309.




Inclusion criteria was used to ensure the correct characteristics of the research question are included into the string search (Brettany-Saltikov, 2012). As the research question aims to look at adults with SCD and depression, the inclusion criteria was as followed; adults over 18, diagnosed with SCD, depression testing. English language was also used due to the constraints of the reader. The exclusion criteria are what would be disqualified from the literature review, this ensures the papers represent the population and question to gain a reliable conclusion (Meline, 2006). For this section, animal studies were disqualified as the population were human adults thus would not be applicable. Adolescence and children were also excluded to ensure adults who were living with SCD would be evaluated with their experience with depression. The year of the studies was limited from 2011 to current data was reviewed. Identifying and understanding relevant studies increases the likelihood of designing valid and generalisable review that can maximise impact (Maggio, Sewell and Artino, 2016).
[bookmark: _Toc45273028]Considerations of the importance of ethical practice in research  

Ethical approval is essential for the purpose of carrying out a study. Participants must always be made aware they have the right to withdraw. All studies successfully gained consent from the participants. Adhering to the ethical norms of a research ensure patients are safe from the exposure, all studies informed the patients the aims of the study, providing truth and knowledge (Bettany-Saltikov, 2012). Falsifying any information can cause an array of issues like legal action, however once patients knows the aims of the research, they may tempt to change their behaviour to try and meet the needs of the study causing a lack of validity of the results. 
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All three studies had been selected as they met the criteria of having depression, adults and diagnosed with sickle cell. The three studies clearly stated the purpose of their research with appropriate aims and objectives, and justification being that there was an overall lack of sample size and evidence between the relationship between depression and SCD. Additionally, relevant background literature was detained about the bidirectional relationship between sickle cell disease, its limitations, and the risk factors of depression, thus a justification of this study was also provided for all three studies. This is supported by (Schardt et al., 2007) who state background literature provides a foundation of knowledge to the reader in order to prevent duplication of research and identify gap in research.

Study 2 and 3 where retrospective studies whereas study 1 was a prospective study. Retrospective studies examine the group of people with SCD based on their exposure status in relation to depression (Ranganathan and Aggarwal, 2018). This demonstrates the studies used the medical record in the past to determine each subject’s exposure to depression in a longitudinal manner. According to Leonart et al, (2019), longitudinal studies takes much less time to gain data, however this can also be a negative factor as exposure status is not clear because the data in the past is not designed to be used in a study. Study 1 is a prospective study whereby investigators conceive and design the study, recruit subjects, and collect necessary baseline data. The participants also have followed up flowing the study to assess the development and outcomes of the study, this shows the study 1 has an advantage as they can control the variables and ensure it meets the target question. Although the study design of paper 1 is superior than a retrospective study because variables can be controlled, often prospective studies can be time consuming and have follow up meaning participants can drop out and information would not be complete. Furthermore, the study was only valid for 6 months compared to study 2 and 3 that was 12 months meaning that data that was collected was very limited. Pan, Knapp and McCrone (2012) suggests prospective studies are ineffective for examining rare diseases. Although SCD is considered as a popular inherited disease, it is in fact a rare disease compared to others (CDC, 2020). All these factors put study 1 at a disadvantage. 

Sample size of study 1 included 143, study 2 included 56 participants and study 3 included 258. This shows study 3 had the highest sample size ensuring it is more generalisable to the target population (Elif and Negida, 2017). Although the sample size is larger it is essential to carry out a power calculation to ensure the right number of participants were gained to ensure the validity of the research. This is since as the p-value increases, so does the power of the study (Elif and Negida, 2017). All patients in the studies were selected based on inclusion and exclusion criteria which is essential to ensure the sample size represents the purpose of the studies, however when as the sample size was limited the exclusion criteria could have reduce the number of participants even more, reducing generalisability (Meline, 2006). Furthermore, all three studies included patients with SCD, aged from 20-64 years old and was based in the Unites States. This shows the target audience was met in relation to the research question, however all studies were based in the United States and this would have introduced geographical bias (Craig  and  Smyth,  2007). 

For the determination of depression, all three studies used a screening scale. The screening tool Beck Depression Inventory (BDI) (Aalto et al., 2012) was utilised in studies 1 and 2, whereas study 3 used Centre for Epidemiology Studies Questionnaire-9 (PHQ-9). According to Kerr and Kerr (2001), the reliability of depression measurement tools is dependent on the patient’s interpretation of its emotional terms and cultural conceptions of depression, therefore although it is a good way of determining depression in individuals, it should not be the sole determinate of diagnosing individuals with depressive symptoms. Falah-Hassani et al (2015) states women are twice a likely to be diagnosis with depression compared to men. Social norms may be a contributing factor to the expression of different genders experiencing depression. BDI screens symptoms with depression typical associations of the female gender including expressions of guilt, crying and loss of libido. Thus, intruding gender bias leading to false-positives and thus should require primary clinical examinations of depression equally in both genders (Kerr and Keer, 2001). Having said that, DBI is a widely use self-assessment tool, however this does prevent the decrease in interval validity with study 1 and 2. The PHQ-9 could be the foundation for the determination of depressive illness according to Kroenke and Spitzer (2002) as this tool was developed in a primary scare institution of mental disorders with yes or no answer. With the use of yes or no answers, this prevents interpretation from the examiner and patients, increasing the interval validity of study 3. 

The hospitalisation for all patients in the study 2 could have introduced bias also as depressive symptoms could have increased in reactions to the pain they exhibit due to SCD. As study 1 and 2 reviewed patients who were not in pain and in pain, this increases the validity of study 3 as it is more representable to the target population and does not only apply to those being hospitalises. 

Although all three studies recruited those with depression in the ED unit or outpatient, only study 1 had a comparison group of none depressed patients. A comparison in the study increases the validity because they are able to correlate the significance of how SDC and its side effects can contribute to depression. Also, a comparison can determine whether it is in fact the disease or external factors within their life that has led to depression. Thus, as study 1 compared depressed patients with non-depressed patients could increase the validity of the studies. Having said that study 2 and 3 did consider the socio-economic status of the patient, though that did not apply to the focused question.

As discussed, the studies gained information of the patient through measurement tools, these tools have all been validated to suggest their strength in determination of depression and thus increasing the validity of the studies (Kerr and Kerr, 2001). However, when using the depression tool in study 3, no discretion to the extent of how much pain the patients were in, this could have increased the validity of the study if patient were categorised in pain levels. Although a depressive tool was used to assess the state of patients with SCD, none of the studies provided a description of the outcome of the event. This reduces the validity for the studies as the outcomes describe whether the study managed to successful achieve the findings. 

Study 2 was the only study that explained how data was extracted from the medical records using two independent reviewers that examined the medical records. It is essential for studies to involved independent examiners as they aim to eliminate bias within the study. Furthermore, as study 1 and 3 did not mention the data extraction process, this shows a lack of transparency and as the reader cannot assume they used independent examiners because there is risk of researcher bias (Smith and Noble, 2014). 

Results of study shown the percentage of patients with depression according to the assessment tool kit was 35% in study 1, 21% in study 2 and 40% in study 3. This shows there is a correlation and those with SCD in health care however study 2 and 3 reported on patients with high hospitalisation rates of patients attended hospital at least three times per year. This shows those who have attended hospital on this magnitude experience significant side effects such as muscle pain and therefore is likely to have depressive symptoms. 
Provided that all three studies reviewed the state of depression based of a self-reporting tool, these studies therefore may not provide a true representation the dept of clinical depression. Schinkus et al (2018) suggests self-reporting tools are not enough to examine the state of depression in patients and would require clinical examination. However, the studies did use medical notes of the patients, but the issue with this is information would be limited as not all data may not have been provided for the purposes of the study. To overcome this issue, a self-reporting tool along with a qualified medical practitioner would have strengthen the true depth diagnosis of depression in individuals.
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These studies examined patients with SDC in health care and the role of depression, however the studies failed to synthesise current data in the attempt to demonstrate the association between depression and those with SCD in a health care setting. This is because study 2 and 3 focused on the seriocomically status of the participant with depression. Therefore, there is limited data on the impact of depression on SCD in regards disease outcome measures and interventions to prevent mental health issues. With the attempt to synthesise the data of these studies, there were many flaws preventing the solidarity of the studies to ensure it would have been generalisable to the target population. For instance, the length of the studies was carried out for 6-12 months, this reduces the data that would gained from the medical records. Furthermore, for this review, there was evidence of geographical bias, this does not include different cultural backgrounds as they could have delta with depression different, lacking relevancy to those cultures. 

There is an importance to attempt to remain for transparency in the studies, with the lack of transparency and information in the research paper it lacks validity as there is a lack of true information. For example, it would be essential to inform the audience how participants were recruited, how the results were collected to report on researcher bias. This would demonstrate how valid the studies would be. Furthermore, a longitudinal study would be more appropriate as depression may come and go in patients with SCD and it would have been beneficial to review the state of depression with the effects of SCD. This would gain a more realistic correlation. Although it is difficult to randomise participants as the focused group was so limited, it would have been better to create a comparison with the level of depression against the level of symptoms with SCD. This would there allow the valid measurement tool to demonstrate that the levels of depression could correlate to the severity of the disease. As individual’s may have different experience with SCD, it would have been more valid to categorise patient into groups of their experience with SCD from a negative to no side effect category to also examine the relationship between the effects of SCD and depression.

Overall, it is noted that depression does have a relationship with people diagnosed with SCD, however due to the lack of robust evidence, more research would be required to gain valid evidence of the effects, through longitudinal studies and lack of bias.
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increasing the validity of the search (Lackshay et al, 2006). The search was carried out
using the following format; sickle cell “OR” sickle-cell “OR" haemoglobin S “OR" haemoglobin
SS "OR" SCD "AND Adults * aged “OR” elderly “OR" retired *OR" aging “AND" Depression
The total results were 6,705,463

To narrow down the search and gain current data, a limiter sift was taken to include studies
from 2011, ensuring the studies are within 10 years of age. This ensures current data can be
reviewed regarding sickle cell within the adult population. This limiter is important as evidence-
based medicine is constantly evolving (Hackshay et al, 2006). The resuits were narrowed
down to 603, 369, however this was still too many results. Therefore, more imiters were added
such as journals only, human, studies, full text, aged +18 and quantitative study, equating to
395 results. After looking through the results, three studies were selected based on the criteria

Inclusion criteria was used to ensure the correct characteristics of the research question are
included into the string search (Brettany-Saltikoy, 2012). As the research question aims
to look at adults with SCD and depression, the inclusion criteria was as followed; adults over
18, diagnosed with SCD, depression testing. English language was also used due to the
constraints of the reader. The exclusion criteria are what would be disqualified from the
literature review, this ensures the papers represent the population and question to gain a
reliable conclusion (Meling. 2006). For this section, animal studies were disqualified as the
population were human adults thus would not be applicable. Adolescence and children were
also excluded to ensure adults who were living with SCD would be evaluated with their
‘experience with depression. The year of the studies was limited ffom 2011 to current data was
reviewed. Identifying and understanding relevant studies increases the likelinood of designing
valid and generalisable review that can maximise impact (Maggio, Sewell and Affing. 2016)

B EH B

H O Type here to search wl

=

~ | TNormal | TNoSpac.. Heading 1

209 | naoceod aasboeod AaBbi g,

28 Replace
[} Select~
Editing

1 + 9%

<«

<

2 Stucture x

c

EBSCOhost

Refine Results

| @ compicst x | [ GiteThist X | # incusion< x | @ EBSCOHo: x

® Not secure | web-a-ebscohost-com.ezproxy.uwtsd.ac.uk/ehost/resultsadvanced?vi

Result i

‘Searching: Atla Religion Database with AtiaSerials, Show all | Choose Databases

208sid=11fcd7.. % B % @

x

sickle cell Select a Field (optional) ~
OR~ || sickle-cell Select a Field (optional) ~
OR~ || haemoglobin s Select a Field (optional) ~
OR~ || haemoglobin SS Select a Field (optional) ~
or~|| SCD Select a Field (optional) ~
AND ~ ‘ ‘ adults Select a Field (optional) ~
OR~ | aged Select a Field (optional) ~
OR~ || elderly Select a Field (optional) ~
OR~ || retired Select a Field (optional) ~
OR~ || aging Select a Field (optional) ~
AND ~ || depression Select a Field (optional) ~

oy -

Basic Search  Advanced Search  Search History»

‘Search Results: 1- 10 of 395

Current Search

Boolean/Ph

sickle cell OR sickle-cell
OR haemoglobin s OR

haemoglobin

Expanders

rase: 1. Impact of combat exposure on
mental health trajectories in later life:
SSOR Longitudinal findings from the VA

Normative Aging Study.

pe

Relevance~  Page Options ~ ‘ [ share + ‘

[t

- o x
+

Company Information

ResidentialType £
Nursing

With Care Nursing
Home Fo.

Elderly Nursing Home £





