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ABSTRACT 
Background: Sickle cell disease is an inherited blood disorder in which the body produces 
abnormal shaped red blood cells (RBC). The disease affects both biological and psychosocial 
aspects of patients. Aim: Present study aimed at investigating the different mental health 
dimensions used by heterozygous and homozygous sickle cell anemic patients. Method: The 
cross-sectional study design with the total 100 sickle cell anemic adolescents of both the sexes 
were selected in 10 to 20 year age groups, from various hospitals and health clinics of 
Chhattisgarh, India. The correlation analysis was used for analyzing the data. Results: Total 100 
patients were selected which consisted of 30 homozygous and 70 heterozygous adolescent 
patients with sickle cell gene. The Emotional Stability was which higher significantly correlated 
with the intelligence quotients, IQ (r = .387, p< .001) than the other dimensions. Only two 
dimensions of mental health viz. emotional stability (t- 2.38; p<.018) and self-concept (t- 2.32; 
p<.001) of sickle cell patients which differed among heterozygous and homozygous patients. 
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Sickle cell disease is an inherited blood disorder in which the bone marrow produces abnormal 
shaped red blood cells. These cells become stiff and C-shaped and the hemoglobin clumps 
together. These sickle cells block blood and oxygen flow in blood vessels and these cells break 
down more rapidly than normal red blood cells, which results in severe anaemia. 
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Sickle cell disease (SCD) is the most common genetic hemoglobin disorder, affecting more than 
70,000 Americans, primarily those of African and Mediterranean origins. The disease is 
characterized by chronic hemolytic anaemia, vaso-occlusive complications, and increased risk of 
infection with associated shortened lifespan up to 30 years (Plott, et al.1994). 
 
The mental imbalance is one of the most important problems for persons with sickle cell disease 
which may be due to continued panic condition. The sickle cell disease is an autosomal recessive 
genetic disorder and also the most common hemoglobinopathy. The homozygous sickle cell 
anemia, HbSS is a more severe form of sickle cell disease than sickle cell trait, HbAS (Levenson, 
et al. 2008). Sickle cell disease shows in two major forms: sickle cell beta thalassemia (Sβ0 and 
Sβ+) and sickle cell hemoglobin- C (SC) (Levenson, et al. 2008). 
 
Kornhauser defined the mental health in 1965 as “those behaviors, perceptions, and feelings 
which determine the overall level of personal effectiveness, success, happiness, and excellence 
of functioning as a person”. The concept of mental health takes a “Gestalt” view of the 
individual with which it incorporates the overall personality characteristics and behavior of the 
individual (Sing & Sengupta, 1983). A homogeneous organization of desirable attitudes, healthy 
values and right self-concept, a scientific perception of the world were shown by a mentally 
healthy person (Erickson, 1993; Hurlock, 1972). Morgan and Jackson, 1986 conducted a study 
and found that adolescents with sickle cell anemia reported less satisfaction with their bodies, 
more symptoms of depression and spend less time in social and unsocial activities (Morgan & 
Jackson, 1998). Earlier studies have been done  with an aim to determine the prevalence of 
psychiatric disorders among sickle cell adolescents and it was observed that a high prevalence of 
psychiatric disorders including depression, anxiety, attention-deficit/ hyperactivity disorder, 
oppositional defiant disorder, and conduct disorder (Benton, Boyd, Ifeagwu & Smith-Whifley, 
2011). 
 
Witmer & Sweeny, 1992; Hattie, Myers & Sweeny (2004), stated that a mental well-being and 
mental health are holistic concepts consisting  of anthropological, sociological, educational, 
psychological and religious perspectives as well as theoretical perspectives from personality, 
social, clinical, health and developmental psychology. The present study evaluates mental health 
by six dimensions viz. Emotional Stability, Overall Adjustment, Autonomy, Security-Insecurity, 
Self-Concept and Intelligence of patients with sickle cell disease and their relationship to each 
other. 
 
Objectives of the research- 

1. To explore the mental health of Heterozygous and homozygous sickle cell anemic patients. 
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Research design 
The cross-sectional study design and purposive sampling technique was used in the current 
research.  
 
METHODOLOGY 
Inclusion criteria for participants 
Those persons who were already medically diagnosed with sickle cell anemia by sickle cell unit 
and pathology in LAMGMC, Raigarh, India and who gave consent were included in the study. 
 
Target group 
The target group of the present study was person suffering from sickle cell anemia in Raigarh 
district of Chhattisgarh state. 
 
Size of sample 
Total 100 adolescents with sickle cell anemia of both sexes were selected purposively from 10 to 
20 year of age group, from LAMGMC, Raigarh, Chhattisgarh, India. These participants were 
clinically diagnosed as homozygous and heterozygous sickle cell anemia by sickle cell unit and 
pathological laboratory. 
 
Measures 
Mental Health Battery (MHB- Singh & Sengupta, 1983) 
The Mental Health Battery (MHB), basically developed by Sing & Sengupta (1983) was opted 
for the present investigation. The mental health battery was using for measurement of mental 
health dimension in sickle cell anemic persons. The MHB measure used six popular mental 
health dimensions of a person, viz.  Emotional Stability (ES), Overall Adjustment (OA), 
Autonomy (AU), Security-Insecurity (SI), Self-Concept (SC) and Intelligence (IQ). The MHB is 
a reliable and valid instrument for the measurement of mental health. Reliability of the present 
data showed that the coefficient of Alpha (α) is 0 .88. 
 
Statistical analysis 
The Obtained data was analyzed in the Pearson correlation analysis for the correlation of mental 
health dimension in homozygous and heterozygous sickle cell patients and t- test was applied for 
statistically significant differences between mental health dimension of Heterozygous and 
Homozygous patients.  
 
RESULT 
Total 100 patients were selected out of which of 30 were homozygous and 70 were heterozygous 
adolescent patients with sickle cell gene.  
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The table no. 1 shows a correlation between different mental health dimensions in heterozygous 
sickle cell patients.  It revealed that each dimension of mental health of heterozygous sickle cell 
patients highly correlated with other dimensions, as Emotional Stability was higher significantly 
correlated with the intelligence quotients, IQ (r = .387, p< .001) than the other dimensions, 
whereas Overall Adjustment was also positively correlated with the Self-concept (r = .447, p< 
.001), Autonomy was positively and highly correlated with Self-concept, SC (r = .345, p < .001) 
than the other dimensions, Security-insecurity also highly correlated with the self-concept (r = 
.433, p< .001) as compared to other dimensions. 
 
Table 1 shows the correlation of mental health dimension in heterozygous sickle cell patients 
Correlation   ES             OA            AY              SI              SC             IQ            MHB TOTAL     
ES               1.000             .299**         NS             .245**       .313**       .387**         .644**              
OA                     1.000           .386**        .377**       .447**       .264**         .739**    
AY                                                    1.000             .254**       .345**       .188*           .510**    
SI                                                                          1.000           .433**         NS             .563**              
SC                                                                                             1.000         .194*           .634**      
IQ                                                                                                                  1.000         .690**            
MHB Total                                                                                                                      1.000                
                                                                                                                                                   
*(p< 0.05)                                               **(p < 0.01) 

 
The table no. 2 shows a correlation between dimensions of mental health among homozygous 
sickle cell patients. The table revealed that emotional stability (ES) was strongly correlated with 
the overall adjustment (OA) ( r =.697, p<.001), than the other dimensions,  whereas overall 
adjustment, OA was highly correlated with dimension IQ ( r =.721, p<.001), than the other 
dimension, Autonomy(AY) was significantly correlated with the intelligence quotient(IQ)( r 
=.483, p<.001), than other dimensions. security  insecurity (SI) was highly and positively 
correlated with Emotional stability (ES) (r =.298, p.001) while other dimension of mental health 
were not correlated with each other.  
Table 2 showing the correlation of mental health dimension in homozygous patients 
Correlation    ES           OA            AY               SI                  SC            IQ       MHB TOTAL   
ES              1.000      .697**              NS            .298**         .478**         .670**           .865** 
OA                           1.000                .465**         NS              NS               .721**          .868**   
AY                                                  1.000             NS              NS               .483**          .495**  
SI                                                                        1.000             NS                NS                 NS  
SC                                                                                        1.000               .355*            .437* 
IQ                                                                                                               1.000             .904**  
MHB Total                                                                                                                       1.000  
 
* (p< 0.05)                             **(p < 0.01) 
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The table no. 3 shows mean, standard deviation, t-value, and two-tailed significance of 
heterozygous and homozygous patients with sickle cell gene. It revealed only two dimensions of 
mental health viz. emotional stability (t- 2.38; p<.018) and self concept (t- 3.32; p<.001) of 
sickle cell patients which differed among heterozygous and homozygous patients. The mean and 
SD value shows total mental health (75.4 ± 12.18) with Emotional Stability, Self Concept, 
Autonomy, Security insecurity, Overall Adjustment of heterozygous patients to be  higher than 
total mental health score(71.80 ± 15.26) of homozygous patients. 
 
Table 3 showing the differences between mental health dimension of Heterozygous and 
Homozygous patients 
SN Mental Health dimensions      Zygosity Mean SD t- Value Significant 
1  

Emotional Stability 
Heterozygous 9.79 3.28 2.38 .018 
Homozygous 8.43 3.25 2.39 .019 

2  
Overall Adjustment 

Heterozygous 24.54 4.15 0.76 .450 
Homozygous 23.93 5.60 0.67 .507 

3  
Autonomy 

Heterozygous 10.84 2.01 1.33 .184 
Homozygous 10.37 2.00 1.34 .185 

4  
Security insecurity 

Heterozygous 9.58 2.10 1.62 .106 
Homozygous 8.98 2.17 1.60 .113 

5  
Self Concept 

Heterozygous 7.31 2.30 3.32 .001 
Homozygous 6.02 2.04 3.50 .001 

6  
Intelligence 

Heterozygous 13.38 4.83 -0.76 .446 
Homozygous 14.07 5.89 -0.70 .485 

7  
Total Mental Health Score 

Heterozygous 75.44 12.18 1.59 .114 
Homozygous 71.80 15.26 1.44 .153 

 
DISCUSSION 
The severity of Sickle cell disease is affected by hereditary and some environmental factors viz. 
mental health, socio-demographic etc. The present study aims to find out those factors which 
influence the mental status and physical condition of heterozygous and homozygous patients. 
Some studies have suggested that the sickle cell disease affected persons use different strategies 
for coping with the problems of sickling. Seigel, Golden, Gough (1990) assessed the association 
between depression, self-esteem, and life events in adolescents with asthma, sickle cell disease, 
and diabetes. 
 
Schatz & Roberts (2005) examine that the short term memory span and working memory 
performance among the children with SCD (n=25) and demographically matched comparison 
children (n=25), and it was observed that the children with SCD had difficulties only for digit 
span- backward performance. Schatz, et al. (2002) identified auditory verbal measures, and 
which found the areas of deficit in Wechsler scale vocabulary, arithmetic digit span, subtest were 
significant in SCD. Similarly the numbers of studies have identified impairments in cognitive 
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function in children with SCD. Cognitive deficits have been noted in general intelligence ( 
Knight, Singhal Thomas, et al. 1995; Wasserman, Wiliams & Fairclough, et al. 1991), academic 
abilities such as reading (Wasserman, Wiliams & Fairclough, et al. 1991; Fowler, Whitt, & 
Lallinger, et al. 1988), writing, arithmetic (Wasserman, Wiliams & Fairclough, et al. 1991), 
spelling (Fowler, Whitt, & Lallinger, et al. 1988), attention (Sano, Haggerty & Kugler, et al. 
1996), Visio spatial (Wasserman, Wiliams & Fairclough, et al. 1991; Sano, Haggerty & Kugler, 
et al. 1996), and memory (Wasserman, Wiliams & Fairclough, et al. 1991), general intelligence 
(Armstrong, Thompson  & Wang, et al.1996;  Hairman, Griffith & Hurtige, et al. 1991), and 
academic abilities such as arithmetic and language (Armstrong, Thompson  & Wang, et al.1996). 
Bennett (1994) showed that children with SCD were at increased risk factor for depressive 
symptoms. 
 
Number of studies has been conducted to specifically examine the behavior problem of children 
and adolescent with SCD, and the finding have indicated an increased frequency of behavioural 
or psychological problems (Whitte & Debaum, 1998). 
 
They examined 80 adolescents with age range of 12 to 18 years and compared to a group of 100 
demographically matched peers. Both groups completed the BDI, Rosenberg Scale of Self-
Esteem, and the McCutcheon Life Events Checklist. They found that the mean depression scores 
were significantly higher in the chronic disease groups compared to healthy peers and the illness 
groups were more likely to have low self-esteem. However similar study no differences were 
found illness groups in depression, self-esteem or life events (Seigal, Golden, Gough, Lashley, & 
Sacher, 1990). Few other studies revealed that the most frequent psychological problems 
encountered were anxiety, depression, social withdrawal, aggression, poor relationships and 
school performance (Evans, Burlew & Ofer, 1988; Brown, Armstrong & Eckman, 1993). Some 
case reports also indicated high levels of parental anxiety, overprotection, guilt and excessive 
feelings of responsibility (Graham, Reed, Levit, Fine & Medalie, 1982; Whitten & Fischoff, 
1974). 
 
Noll et al. (1996) found that males with sickle cell disease are less aggressive whereas females 
with SCD are less sociable and less well-adjusted than the peer groups. The common 
complications of sickle cell disease including chronic fatigue and small physical size, chronic 
pain and stigma related to illness may explain these behaviors. There are also significant 
problems in adjustment particularly for adolescents with sickle cell disease, and most 
significantly in the areas of behavior and social adjustment ( Hurtig et al. 1986).  Seigel, Golden, 
Gough (1990) found that the mean depression scores were significantly higher in the illness 
group and more likely to have low self-esteem compared to healthy peers. They concluded that 
the most frequent psychological problems encountered are anxiety, depression, social 
withdrawal, aggression, poor relationships and poor scholastic performance. Both children and 
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adults with Sickle cell disease suffer from neurocognitive impairments and psychological 
complications including inappropriate pain coping strategies; reduced quality of life owing to 
restrictions in daily functioning, anxiety, and depression (Anie, 2005). 
 
Sickle cell disease has significant negative influences on IQ and cognitive functions. Consistent 
with these findings, our study revealed that two dimensions of mental health viz. emotional 
stability and self concept of sickle cell patients were significantly higher among heterozygous 
compared to homozygous patients. The total mental health with Emotional Stability, Self-
Concept, Autonomy, Security insecurity, and Overall Adjustment of heterozygous patients are 
higher as compare to homozygous patients and could be attributed to Homozygous Sickle cell 
disease patients having more somatic problems compared to heterozygous and there is a 
significant positive relationship between Maladaptive coping style and somatic problems (Ogre, 
et al. 2016). 
 
The mean values of IQ in sickle cell disease were 5.6 points lower than in normal healthy 
controls. The difference occurred in both verbal and performance subscales of the IQ score 
(Knight et al. 1995).  
 
CONCLUSION 
There are limitations to this study. We used a cross-sectional study design, and thus, causal 
interpretations of the results cannot be established. It is possible that patients with more severe 
cases of Sickle cell disease would go to a higher center and thus, may be more informed about 
their disease. We have not included the normal healthy control in our /study; therefore we cannot 
compare it with the general population. Future research comparing mental health and attitudes 
toward sickle cell disease in other regions of Chhattisgarh would be beneficial to detect mental 
health problems and stigma related to illness which is most neglected part of this illness. 
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	IQ                                                                                                               1.000             .904**
	MHB Total                                                                                                                       1.000
	* (p< 0.05)                             **(p < 0.01)
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