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SOCIO-DEMOGRAPHIC DISTRIBUTION OF ADULT HBSS AND HBSC PATIENTS IN OSUN STATE, NIGERIA    


ABSTRACT
Aim: Forty years ago, both the life expectancy and quality of life of sickle cell disease (SCD) patients were low. Pinpointing the current demographic distribution of SCD patients will help in planning for the basic medical requirements for optimum care, enable indirect assessment of the success of different programs presently in place as well as determining if past efforts have yielded expected results. Therefore, the study is directed at investigating the socio-demography of adult SCD patients in Osun state. Methods: The study participants consisted of 98 adults, randomly selected from different health facilities. Questionnaires (pre-tested) were administered to all participants for the collection of data on socio-demographic parameters. Both descriptive and inferential statistics were performed and statistical significance was set at P < .05. Results: The age distribution; highest academic attainment, socioeconomic status (SES), and marital status of participants were influenced by Hb genotypes, as Chi-square showed significant relationship between genotypes and (1) age (X2 = 104.55,P = <.001); (2) marital status (X2 = 115.55, P = <.001); (3) parity (X2 = 116.97,P = <.001); (4) educational status (X2 = 110.89,P = <.001) and (5) SES (X2 = 107.40,P = <.001), with HbSS patients having more participants with low SES and low academic attainment. Moreover, fewer of them attained the age range of 36-45 years or were in a committed relationship compared with those with Hb AA. Conclusion: The study suggests that much effort is still required to increase both the quality of life and life expectancy of SCD patients.  
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INTRODUCTION 
Sickle cell disease (SCD) is the term used to denote a group of inherited red blood cell disorders that result from a structural abnormality of hemoglobin (Hb) [1,2]. The abnormality occurs from a single nucleotide substitution in the gene encoding ß-globin [3,4], giving rise to sickle hemoglobin (HbS). Inheritance of HbS is by autosomal recessive mode. In some individuals, it is found in its homozygous form (HbSS), a condition also known as sickle cell anemia (SCA). In others however, it is due to compound heterozygosity with ß-thalassemia mutations and other ß-globin structural variants such as HbC (HbSC disease) [5-8].  
It is noteworthy that since SCD was first described over 100 years ago [9] great advances have been made with respect to its management, especially advances in infection control, vaccination and screening programs, as well as intensive disease management. Efforts made in the past 50 years [10] have translated to well over 95% of individuals diagnosed with SCD in the developed countries now reaching adulthood [11], yet till date this genetic disease continues to be an invalidating chronic disorder with high mortality and morbidity [12,13] in many communities in various countries of Africa.  
Common clinical features of SCD include acute hemolysis [4] and vaso-occlusive crisis (VOCs). VOC crisis is typified by musculoskeletal pain, which might develop into severe form such as acute chest syndrome, stroke or priapism [3,7,14-16]. But it is during adulthood that the recurrent pattern of VOCs that result in chronic organ damage becomes clinically evident [17]. In the past, SCD was described as a disease of children; this was due to few SCD individuals surviving into adulthood [18]. 
Present data available from the developed world revealed that most adults with HbSS or HbS/ß0-thalassemia genotypes will expect to survive beyond the fifth decade of life, while the survival of patients with HbSC or HbS/ß+-thalassemia genotypes is close to that of the general population [11]. Epidemiologic study as well as global burden of disease has revealed that SCD is widespread in sub-Saharan Africa, the Middle East, Indian subcontinent and some Mediterranean regions.  Unfortunately, Africa still remains the region with the highest burden of the disease and how the advances (infection control, vaccination and screening programs, etc) made in the past 50 years have affected outcomes of SCD patient management is not well defined in many communities in Africa. These factors: infection control, vaccination and screening programs and access to medical care that can modulate life expectancy are greatly determined by both social and economic factors in Africa [19]. Dissimilarity in SCD management outcomes in different communities should be envisaged because of disparity in assessing health care in various parts, a situation capable of causing variation in the socio-demography of SCD patients in these different communities. There is also great disproportion in rates of vaccination between Africa and the developed world as well as within Africa itself. Vaccination is an important modulator of SCD management outcome [20], not to mention access to screening program, infection control, SCD drug availability, etc. Meaning the distribution of the disease among the different demography remains unknown for many communities in Africa where the burden of the disease is significantly high. 
Identifying demographic distribution of SCD patients will help in planning for the medical needs of SCD patients, enable indirect  assessment of the success of different programs presently in place as well as determining if past efforts have yielded expected results with regard to increasing quality of life and life expectancy of SCD patients. For example the lifespan of SCD patients which was known to be relatively short has changed drastically in the past 7 decades [21-26]. Even within Nigeria, high mortality of the disease in the 2nd decades of life among many SCD children was more common in the past [27] compared with the present. It becomes imperative therefore to investigate the current socio-demography distribution of the adults SCD patients in Osun state, Nigeria. 











MATERIALS AND METHODS
Study design/ Sampling Technique/ Sample size
· This study was designed as a cross-sectional study. 
· Multi-stage random sampling technique was used.
· Sample size was calculated using the Cochrane formula: n = z2pq/d2 
Where, n = the minimum required sample size in a population >10,000, z = the standard normal deviation (1.96), p = the proportion in the target population or prevalence, q = the proportion of failure (1-p), d = the degree of accuracy desired (precision), tolerable margin of error, expected difference 
 z = 95 % (1.96), p = 2 % (0.02) 
q = 1 – 0.02 = 0.98, d = 5 % (0.05)
 Hence, n = (1.96)2 x 0.02 x 0.98 / (0.05)2 
Minimum sample size = 30 [28]

Ethical approval/consideration
All information obtained was maintained in strict confidentiality. All participants gave informed consent. Ethical approval for the study was obtained from the Osun state Ministry of Health, Osun state, Nigeria.  


Study Site, Study Population and Inclusion Criteria
Study sites included Haematology and Out-Patient Clinics (Adult centre) in
1. Obafemi Awolowo University Teaching Hospital Complex (OAUTHC), Ile-Ife
2. Wesley Guild Hospital, Ilesha
3. Osun State University Teaching Hospital, Osogbo (UTH)
4. Select private and public hospitals under the Osun State Hospitals Management Board (OSHMB) in Osun state, Nigeria.  
Recruitment of SCD patients was the first to commence. When it was discovered that using random sampling the age range for SCD patients was 18-45 years, it was decided that the selection of control group i.e. HbAA should also be between 18-45 years, because of the impact of age on other parameters like education attainment, marital status, SES, etc. Adequate history, detailed medical examination and laboratory investigations were carried out on these participants. All participants were adequately briefed on the objectives of the study in order to obtain informed consent. The hemoglobin genotype of all the participants was confirmed by electrophoresis using cellulose acetate paper. 
Questionnaire
Pre-tested questionnaires were administered to all participants for the collection of socio-demographic and other bio-data such as age, gender, area of residence, use of any medication, signs and symptoms of diseases. Other variables such as occupation, education, marital status, number of children and religion were included in the questionnaire. Socioeconomic status was obtained from information provided about income level, highest education attained and occupation of each participant.
Statistical Analysis
Statistical analysis was performed on data generated using Statistical Package for Social Sciences (SPSS) version 20.0 (IBM Corporation, Armonk, NY, USA). Frequency distributions were generated for all categorical variables such as age, education, marital status, number of children and socio-economic status. Chi-square (χ2) test was applied to detect relationship between categorical variables. P < .05 was considered significant. 










RESULTS
Data obtained were subjected to descriptive and inferential statistics. Figures 1-5 below reveal the summary or description of qualitative data. The age distribution of participants showed that only15% of homozygous sickle cell disease [Hb SS] participants were within the age of 35-45 years  as against 41%  and 44% for <25 and 26-35 age groups respectively. For those with normal genotype and heterozygous sickle cell disease [Hb SC], the age distribution consisted of 25% and 28% (< 25 years), 33% and 41% (26-35 years), as well as 42% and 31% (36-45 years) respectively [Figure 1]. Figure 2 shows that there were more single/unmarried participants in the homozygous SCD group [74%] compared with the two other groups [28%- HbAA, 44%- Hb SC]. In Figure 3, it is revealed the parity distribution among the three groups, which was- none/no child [HbAA- 31%; Hb SC- 50%; Hb SS- 74%], 1-3 children [HbAA- 50%; Hb SC- 44%; Hb SS- 26%], and 4-6 children [HbAA- 19%; Hb SC- 6%; Hb SS- 0%]. Presented in Figure 4 are the results of highest academic attainment of the participants, with those with tertiary education in each group being HbAA- 84%, Hb SC- 56%, and Hb SS- 50%. Socio-economic status of the study population varied widely: low SES [HbAA- 16%; Hb SC- 13%; Hb SS- 32%], Medium SES [HbAA- 56%; Hb SC- 63%; Hb SS- 56%] , High SES [HbAA- 28%; Hb SC- 24%; Hb SS- 12%] [Figure 5]. 
The results of inferential statistics are presented as follows-  There is significant relationship between genotypes and (1) age (X2 = 104.55, P = <.001); (2) marital status (X2 = 115.55, P = <.001); (3) parity (X2 = 116.97, P = <.001); (4) educational status (X2 = 110.89, P = <.001) and (5) socioeconomic status (X2 = 107.40, P = <.001). 



Figure 1: The relative frequency of age distribution of study participants
Legend: HbAA- normal hemoglobin genotype; HbSC- heterozygous sickle cell disease; HbSS- homozygous sickle cell disease








Figure 2: Percentage distribution of marital status of the 3 genotypes of adult population
Legend: HbAA- normal hemoglobin genotype; HbSC- heterozygous sickle cell disease; HbSS- homozygous sickle cell disease






Figure 3: Parity of the participants in the three categories of genotypes 
Legend: Legend: HbAA- normal hemoglobin genotype; HbSC- heterozygous sickle cell disease; HbSS- homozygous sickle cell disease; NoC- number of children
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Figure 4: Highest academic attainment of the study participants
Legend: HbAA- normal hemoglobin genotype; HbSC- heterozygous sickle cell disease; HbSS- homozygous sickle cell disease 







Figure 5: Bar chart of frequency distribution of socio-economic status of HbAA and each of the hemoglobinopathies [HBSS, HBSC].
Legend: HbAA- normal hemoglobin genotype; HbSC- heterozygous sickle cell disease; HbSS- homozygous sickle cell disease; SES- socioeconomic status




DISCUSSION
The age distribution/range of the participants fell between 18 – 45 years for HbSS and HbSC and is in accord with earlier submission [29] which revealed the same age range among SCD patients in Nigeria. A cross-sectional study design that involved consecutive sampling technique by Nwabuko et al. [30] also revealed the age distribution similar to the present study of 18-41 years. Others though have reported results that are slightly different. Adzika et al. [31] were able to recruit adults well above the age of 60 years, although only less than 10% of their participants were aged 50 years and above. It may be suggested that differences in age distribution across studies cannot be divorced from variations in socio-economic characteristics of various research settings, which in some instances may impact the quality of medical care received by SCD patients [32,33].  
The study support the submission of Quinn [23] which revealed that SCD is no longer a fatal disease of children, but has become a chronic disease especially if it is detected early, and preventive measures, as well as disease-modifying therapies are put in place. There is no doubt that the current management of the disease in Nigeria in which some of the measures highlighted above are being adopted may be responsible for the adult participants recruited for the study found in the 3rd  to the 5th decades of life. This is best supported by the results [72%- HbSC; 59%- HbSS] of the participants being greater than 25 years of age, signifying that not only do they reach adulthood but live well beyond the third decade. Although the fact that only 15% of HbSS as against 42% of HbAA were in the 36-45 age group should still a source of concern about the disease not only in Nigeria. A similar result (of only 13%) of participants being aged 40 years and above was reported in a catchment area of rural Mississippi, Tennessee and Arkansas between 2005 and 2008.  
According to Lanzkron et al. [34] and Quinn [23] estimation of long-term survival especially beyond childhood cannot be accurately established among SCD patients. Yet there are indications that in the developed nations, SCD patients live comparably longer lives now compared to the past [23,34,35]. Unfortunately the gain recorded in the industrialized world especially with respect to improved survival rate has not been fully replicated in Nigeria and many Africa countries. In Nigeria like many other developing countries, medical resources are limited and the people are mostly poor. Moreover, there are medical infrastructural deficits coexisting with scarcity of adequately trained manpower [36,37].  

Due to lack of adequate financial and medical resources, it is not surprising that there is no participant in the sixth decade of life among the HbSS patients. Information from various sources suggests that contemporary multidisciplinary care in an experienced center in a high-resource nation, ensures survival of homozygous SCD patients to the fifth - sixth decade of life [10,22,23,38] and even beyond for individuals with HbSC. The assumption that HbSC life expectancy has not been greatly impacted is further supported by the Chi-square result in which there was significant relationship between genotype and age.  
While it is well recognized that sickle cell disease (SCD) causes chronic hemolytic anemia and intermittent vaso-occlusion that leads to tissue ischemia, acute, severe pain episodes as well as frequent hospitalizations [39], it has been postulated that there are familial, social and professional consequences associated with the disease as well.  
 In agreement with the study were observations made by Gerardin et al. [39] in which 75% of patients reported academic or professional adverse consequences related to SCD, and 52% reported unpleasant social consequences. Equally conspicuous about social and professional consequences in the present study were high percentages of SCA patients that were unmarried or in committed relationship (74%) and in the low SES (32%) compared with a corresponding value of 34% and 16% among the HbAA participants.
Poorly understood are causes of high rate of unemployment that was observed among SCD population recruited in the study as well as others in the past. That SCD plays a role in patient difficulties in finding or keeping a job cannot be discounted. Meanwhile, Gerardin et al. [39] opined that painful VOC generally results in significant absenteeism, and that certain working conditions are favorable factors for VOC, making such employment incompatible with patients’ pathology. Williams et al [40] found that employed patients had decreased encounters of health care services/clinic attendance compared with unemployed patients, a factor capable of provoking higher hospitalization rates. On the other hand, it has been suggested that employment status may not be related to health but may be due to behavioral and social factors [41].  Various factors pathologic and physiologic [42-44] already impact the well-being of most Nigerians, this means that the problem of low income co-existing with SCD need a lot of attention. 

Strengths and limitations of the study
The strength of the study consisted in the fact that opportunity to participate was offered willingly to everyone that met the inclusion criteria and participants were selected by random sampling technique. Therefore the data generated in the study provides a description of the SCD population in Osun state, Nigeria. 
The sample size was small due to insufficient time and scarce human resources. Moreover, we assume that there is certainly a small degree of bias in the selection of patients included in the study, for example financially disadvantaged individuals could not partake. Health care is not free in Nigeria. The cost of living is high, many patients shun receiving healthcare in hospitals but prefer pharmacy outlets unless when there is VOC and hospitalization becomes inevitable.  
Conclusion : the population of SCD patients included in the study suggests that the age range or by extension survival span of SCD patients in Osun state, Nigeria is different from what obtains in literature for SCD patients in the industrialized countries. No patient was found in the sixth decade of life. Furthermore, it seems that the social consequences of the disease are present among adult SCD patients in Osun state, due to many SCD patients not in committed relationship and not at higher socioeconomic level. The fact that the age range extended only to 18-45 suggest the disease still impact life expectancy in Nigeria. Knowledge of the socio-demography and socioeconomic status of SCD patients is essential to bring awareness to areas of need, to contribute to improving resources allocation, and to create and implement public health policies that benefit SCD population.
Contribution to knowledge: This is a descriptive study that provides an overview of the importance of socio-demography. The study should provide current data/parameters that could be used to improve the health indices of adult SCD population.  
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