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Purpose: Genetic disorders have psychological impacts on patients. We examined the status of anxiety and depression among 
thalassemia carriers after genetic counseling in Taizhou, Zhejiang Province, China.
Methods: From June 2017 to April 2021, 131 thalassemia carriers ≥ 12 years old received genetic counseling, and were issued 
questionnaires; among them, 82 (62.6%) questionnaires were completed and returned. We assessed anxiety and depression levels in 
thalassemia carriers using the Hospital Anxiety and Depression Scale (HADS) to obtain clinical indicators from the hospitals. We used 
nonparametric tests or Spearman correlation analysis to assess the correlations between anxiety, depression, and the independent variables.
Results: The frequencies of anxiety and depression were both 3.7%. Participants with more than a high school education had lower 
depression scores than those with less education (P = 0.005). Red blood cell count (RBC) counts was negatively correlated with depression 
scores (r = −0.274, P = 0.043). Furthermore, total cholesterol (TC) was negatively correlated with anxiety (r = −0.374, P = 0.017) and 
depression (r = −0.379, P = 0.016) scores.
Conclusion: The frequencies of anxiety and depression among thalassemia carriers receiving genetic counseling in Taizhou were both 
3.7%, lower than those previously reported. These preliminary findings suggest a potential association between genetic counseling and 
reduced psychological distress. In addition, we found RBC and TC negatively affect mental status in thalassemia, these carriers need to 
pay attention to their diet and undergo regular monitoring.
Keywords: thalassemia carriers, anxiety, depression, HADS, genetic counseling

Introduction
Thalassemia is a single-gene, hereditary, recessive disease in which genetic mutations or deletions cause a range of 
clinical symptoms. Genetic detection techniques, including polymerase chain reaction (PCR), next-generation sequen
cing, and matrix-assisted laser desorption ionization time-of-flight mass spectrometry, have been widely used to diagnose 
thalassemia.1,2 There are more than 120 and 400 mutations3 involved in α and β thalassemia, respectively.

Genetic testing allows for the definitive diagnosis of several diseases; however, given the genetic results and properties, 
genetic testing is more closely related to patients’ health and well-being, reproductive effects, and disease burden. Despite 
these benefits, patients undergoing genetic testing may experience psychological problems, including fear and anxiety.4 

Positive genetic test results for cancer, Huntington’s disease, and inherited heart disease can increase anxiety and 
depression.5–8 Negative psychological states can affect disease prognosis, treatment compliance, and quality of life.9,10

Adequate pretest and posttest counseling is recommended worldwide when genetic testing is clinically 
considered.11 Genetic counseling is widely used in cancer care, although its psychological benefits remain con
troversial. While some studies report reduced anxiety,5,12 others have found no significant improvement.13–15 
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Genetic counseling for parents of patients with mental disorders has been shown to reduce guilt, worry about family 
members, and anxiety.16 In two systematic reviews, 69% (40/59) and 43% (10/27) of the included studies, 
respectively, investigated patients’ mental health status, including anxiety, depression, and worry, after genetic 
counseling.17,18 Although the results were inconsistent, most studies suggested that genetic counseling possibly 
alleviated anxiety and depression. During genetic counseling, understanding the changes in relevant laboratory 
indicators may facilitate the provision of targeted explanations. This can clarify the potential correlation between 
these indicators and anxiety or depression, thereby providing a basis for analyzing the physiological influencing 
factors of carriers’ emotional issues. Furthermore, it enables a more comprehensive evaluation of the intervention 
value of genetic counseling.

In China, routine thalassemia screening has been implemented in provinces with a high incidence of thalassemia, such 
as Guangxi, Guangdong and Hainan provinces, while screening is mainly carried out in high-risk groups in other regions, 
and has not been widely used nationwide. In low-incidence areas, the conditions for thalassemia gene screening mainly 
target people with microcytic hypochromic anemia who have excluded iron deficiency and those with abnormal 
hemoglobin electrophoresis. And the intensity of screening is closely related to local policies and carrier rate.19

There are regional differences in genetic counseling for thalassemia in China. In high-incidence areas (such as 
Guangxi, Guangdong and Hainan provinces), a systematic counseling system has been established, covering pre-marital 
/pre-pregnancy screening subjects, carriers identified by public health programs, and parents of confirmed fetuses. In 
low-incidence areas, Genetic counseling is not carried out or is not conducted properly.19 Though our hospital provides 
genetic counseling to patients with thalassemia, their psychological status is not evaluated after the counseling. 
Therefore, we aimed to examine the status of anxiety and depression among thalassemia carriers who received genetic 
counseling in Taizhou, determine whether genetic counseling can alleviate anxiety and depression, and explore the 
relationship between anxiety/depression and laboratory indicators.

Methods
Study Design and Participants
This study utilized convenience sampling to survey thalassemia carriers from Taizhou Hospital, a public tertiary grade 
A hospital in Zhejiang Province, China.20 Between June 2017 and April 2021, 243 thalassemia carriers who were 
diagnosed using genetic tests and underwent genetic counseling were included. Among these thalassemia carriers, we 
excluded individuals aged < 12 years (n = 76) and those who provided incorrect or out-of-use phone numbers (n = 36). 
We issued 131 questionnaires, and 82 thalassemia carriers responded (response rate: 62.6%). Figure 1 illustrates this 
detailed process. Table S1 shows the genetic counseling process. This includes, before genetic testing, the collection of 
clinical phenotypes, medical history, auxiliary examination, family history, possible inheritance mode, and signing of 
informed consent; and after genetic testing, interpretation of gene reports, notification of prognosis and treatment, and 
disease risk verification of family members.

This study was approved by the Ethics Committee of Taizhou Hospital of Zhejiang Province (approval number: 
K20220126), which waived the requirement for informed consent. All the information was collected anonymously and 
confidentially. All data were de-identified prior to analysis, with direct identifiers (names, IDs) removed and indirect 
identifiers (dates, rare diagnoses) aggregated to prevent re-identification. Access to raw data was limited to authorized 
investigators under institutional data protection protocols. All programs adhered to the tenets of the Declaration of 
Helsinki and followed the standards of our ethics committee.

Data Sources
Questionnaire Delivery and Questionnaire Content
After undergoing standardized training, the investigators performed telephone follow-up interviews lasting ≥ 6 minutes. 
During these follow-ups, the investigators provided popular science and educational content; furthermore, they explained 
the study purpose, questionnaire content, and confidentiality of respondents’ information. The questionnaire was 
designed using the WeChat-incorporated Wen-Juan-Xing platform (Changsha Ranxing Information Technology Co., 
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Ltd., Hunan, China); the link to the questionnaire was sent via text message, with the respondents completing the 
questionnaire online. For older patients who could not independently complete the questionnaire, it was administered via 
telephone after the consultation techniques, methods, and contents were discussed, revised, and finalized.

The questionnaire comprised three parts: first, demographic characteristics including age, sex, body mass index 
(BMI), education, marital status, and economic status; second, the procedures (Did you take iron supplementation? Were 
you tense when you were found to be anemic or confirmed as a thalassemia carrier? How long after the anemia diagnosis 
was a confirmed thalassemia carrier? Did you understand the diagnostic report? Did the doctors interpret the report for 
you?); and third, the Hospital Anxiety and Depression Scale (HADS).

Anxiety and depression were assessed using the HADS, which comprises 14 items divided into two seven-item 
subscales that measure anxiety (HADS-A) and depression (HADS-D). Even- and odd-numbered questions targeted 
depression and anxiety, respectively, on a scale of 0–3, with overall scores ranging from 0 to 21. The Chinese version of 
HADS is widely used21–24 and has shown good internal consistency and construct validity. The Cronbach’s α coefficients 
of the anxiety and depression subscales were 0.68–0.93 (average 0.83) and 0.67–0.90 (average 0.82), respectively. 
Moreover, the validity ranged from 0.49 to 0.83, the sensitivity and specificity values were ≈ 0.8,25 and a score ≥ 8 was 
indicative of anxiety or depression.26

Laboratory Data
To explore the relationship between anxiety/depression and laboratory indicators, clinical laboratory parameters were 
collected. Laboratory blood routine and biochemical indices were extracted from patient records. Routine blood 
indicators were measured using a Mindray 6800Plus or Sysmex XE2100Automatic blood cell analyzer. Biochemical 
indicators were measured using an Abbott ARCHITECT C1600 Automatic Biochemical Analyzer or the Beckman 
Coulter AU5800 Automatic Biochemical Analyzer. Anemia was defined as hemoglobin (Hb) levels of < 120 g/L and < 
110 g/L in males and females, respectively. The presence of hypochromic microcytic erythrocytes was defined as a mean 
corpuscular volume (MCV) of < 82 fl and a mean hemoglobin content (MCH) of < 27 pg. For thalassemia gene 
detection, we further referred to whether there was a family history of hypochromic microcytic anemia and whether iron 
supplementation had no effect or no iron deficiency. Then, genomic DNA was isolated, followed by gap-PCR (Kit of 
Xiamen Zhishan Biotechnology Co., LTD) to detect the three common deletion types in α-thalassemia, including –SEA, 
-α3.7, and -α4.2 deletions. Reverse dot hybridization (Kit of Xiamen Zhishan Biotechnology Co., LTD) was used to 
detect the point mutations of 3 types of α-thalassemia (αCS, αQS and αWS)27 and 17 types of β-thalassemia (βIVS-II−654 

Figure 1 Flow chart.
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(C→T), βCD41−42(-TTCT), βCD17(A→T), βCD27−28(+C), β−28(A→G), βCD71−72(+A), β−29(A→G), βCD26(GAG→AAG), βCD31(-C), β−32 

(C→A), βIVS-I−1(G→T), βCD43(GAG→TAG), β−30(T→C), βCD14−15(+G), βint(ATG→AGG), βIVS-I−5(G→C), and βCap+40−43(-AAAC)).28

Statistical Analyses
Categorical variables were expressed as frequencies and percentages, while numerical variables were expressed as 
medians and percentiles (25th and 75th percentiles). Clinical and demographic characteristics were analyzed as 
independent variables. Anxiety and depression scores were analyzed as dependent variables. Correlations among anxiety, 
depression, and independent variables were assessed using nonparametric tests and Spearman correlation analysis. 
Statistical analyses were performed using the IBM SPSS 26 software (SPSS Inc., Chicago, IL, USA) and GraphPad 
Prism (V8.3.0). Statistical significance was set at P < 0.05.

Results
Table 1 shows the correlations between demographic characteristics, healthcare processes, anxiety, and depression. Among 
the 82 respondents, 66 (80.5%) were female and 16 (19.5%) were male. They were mainly aged 20–40 years (79.3%), and 
65.9% of the respondents had a high school education or higher. Table 1 shows the proportions of BMI, marital status, family 
income, and medical history. Approximately 40.1% and 43.9% of the respondents were nervous upon the diagnosis of anemia 
and thalassemia, respectively. Approximately 81.7% of the respondents had received interpretation and education on genetic 
reports from doctors; moreover, only 3.7% of the respondents reported anxiety or depression (Table 1).

Table 1 The Description of Demographic Characteristics, Procedures and the Correlation Analysis Between Them and Anxiety, 
Depression Score

Number (%) Anxiety Depression

Median (Q1–Q3) Z (P) Median (Q1–Q3) Z (P)

Gender

Male 16(19.5) 0.50(0–2.50) −0.730(0.465) 2.00(0–4.50) −0.684(0.494)

Female 66(80.5) 1.00(0–2.00) 1.00(0–4.00)
Age (years)

12–20 4(4.9) 1.50(0.25–7.25) 0.729(0.866) 1.00(0–5.75) 0.993(0.803)

20–40 65(79.3) 1.00(0–2.00) 1.00(0–4.00)
40–60 9(11.0) 1.00(0–3.00) 1.00(0–4.00)

>60 4(4.9) 1.00(0.25–2.50) 3.50(0.75–4.75)

BMI (kg/m2)
<18.5 9(11.0) 1.00(0–4.50) 2.636(0.451) 4.00(0–5.00) 2.303(0.512)

18.5–23.9 50(61.0) 1.00(0–2.25) 1.00(0–3.25)

24–27.9 18(22.0) 0(0–2.25) 0.50(0–3.00)
≥28 5(6.1) 1.00(0–2.00) 1.00(0.50–7.50)

Married

Yes 74(90.2) 1.00(0–2.00) −0.738(0.461) 1.00(0–4.00) −0.631(0.528)
No 8(9.8) 1.50(0–6.50) 1.00(0–1.75)

Education

Under the high school 28(34.1) 1.00(0–3.00) −1.431(0.153) 3.00(0–5.00) −2.798(0.005)
High school and above 54(65.9) 1.00(0–2.00) 1.00(0–3.00)

Occupation

Student 5(6.1) 1.00(0–5.50) 3.404(0.638) 1.00(0–4.50) 4.614(0.465)
Officeholder 5(6.1) 2.00(0–3.50) 1.00(0.50–3.00)

Teacher 9(11.0) 0(0–2.00) 0(0–3.00)
Worker 14(17.1) 0(0–3.00) 2.50(0–4.25)

Farmers/unemployed 25(30.5) 1.00(0–2.00) 2.00(0–4.50)

Other 24 (29.3) 1.00(0–3.50) 1.00(0–3.00)

(Continued)
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Thalassemia carriers with a high school education or above had lower depression scores than those with less 
education (P = 0.005). The nervousness level upon anemia diagnosis and confirmation in thalassemia carriers was 
positively correlated with anxiety scores. There were no significant differences in anxiety and depression scores 
according to age, sex, BMI, marital status, occupation, monthly income, duration from anemia detection to confirmation 
as a thalassemia carrier, medical history, understanding, interpretation, and education on genetic reports (Table 1).

Table 2 shows laboratory indicators and their correlations with anxiety and depression. Red blood cell (RBC) counts 
were negatively correlated with depression scores (r = −0.274, P = 0.043). Total cholesterol (TC) was negatively 
correlated with anxiety (r = −0.374, P = 0.017) and depression (r = −0.379, P = 0.016). High density lipoprotein 

Table 1 (Continued). 

Number (%) Anxiety Depression

Median (Q1–Q3) Z (P) Median (Q1–Q3) Z (P)

Monthly income(yuan)

<3000 11 (13.4) 1.00(0–1.00) 1.234(0.745) 3.00(0–4.00) 5.000(0.172)

3000–5000 23 (28.0) 0(0–2.00) 1.00(0–4.00)
5000–10,000 27 (32.9) 1.00(0–2.00) 2.00(0–4.00)

>10,000 21 (25.6) 1.00(0–3.00) 1.00(0–2.00)

Time(years)
<1 27 (32.9) 1.00(0–2.00) 1.968(0.579) 1.00(0–4.00) 0.796(0.850)

1–5 26 (31.7) 1.00(0–3.00) 1.50(0–3.00)

5–10 8 (9.8) 0.50(0–1.75) 2.00(0–2.75)
≥10 21 (25.6) 1.00(0–4.00) 1.00(0–4.00)

Medical history

No 70 (85.4) 1.00(0–2.00) −0.124(0.901) 1.00(0–3.25) −0.692(0.489)
Yes 12 (14.6) 1.00(0–2.50) 2.00(0–5.75)

Iron supplement

No 46 (56.1) 0.50(0–2.00) −1.695(0.090) 1.00(0–4.00) −0.633(0.527)
Yes 36 (43.9) 1.00(0–3.00) 1.00(0–3.75)

Understand the genetic report

Yes 37 (45.1) 1.00(0–2.00) −0.186(0.853) 1.00(0–4.00) 0.415(0.678)
No 45 (54.9) 1.00(0–2.50) 1.00(0–3.50)

Interpretation and preaching

Yes 67 (81.7) 1.00(0–2.00) −0.660(0.509) 1.00(0–4.00) −0.900(0.368)
No 15 (18.3) 1.00(0–1.00) 2.00(0–5.00)

Tension when diagnosed anemia

No 50 (59.9) 0.00(0–2.00) 6.410(0.041) 1.00(0–3.00) 3.281(0.194)
Occasionally 29 (35.4) 1.00(0–4.00) 2.00(0–4.00)

Most of the time 3(3.7) 2.00(–) 1.00(–)

Almost all the time 0 (0) NA NA
Tension when diagnosed thalassemia carrier

No 46 (56.1) 0(0–2.00) 8.504(0.014) 1.00(0–3.00) 1.939(0.379)
Occasionally 32 (39.0) 1.00(0–3.00) 2.00(0–4.00)

Most of the time 4 (4.9) 3.00(1.25–7.00) 1.50(1.00–2.75)

Almost all the time 0 (0) NA NA
Anxiety

Yes 3 (3.7) 9.00(–) −3.069(0.002) 7.00(–) −1.886(0.062)

No 79 (96.3) 1.00(0–2.00) 1.00(0–4.00)
Depression

Yes 3 (3.7) 3.00(–) −1.774(0.076) 9.00(–) −3.029(0.002)

No 79 (96.3) 1.00(0–2.00) 1.00(0–3.00)

Notes: BMI, body mass index; Times: the time from finding anemia to the diagnosis of thalassemia carriers; iron supplement: iron supplement used prior to diagnosis. 
Q1–Q3: 25th and 75th percentiles. Bold values show a level of significance<0.05.
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(HDL) and low density lipoprotein (LDL) levels did not correlate with anxiety or depression scores. Furthermore, anxiety 
and depression were positively correlated (r = 0.574, P < 0.001). The median hemoglobin level was 104 g/L. Hemoglobin 
levels did not correlate with anxiety or depression scores. Table 2 shows the correlations between other laboratory 
indicators and the anxiety and depression scores.

Figure 2 shows the time from confirmation of a thalassemia carrier questionnaire completion and some basic information. 
Three participants had anxiety or depression, respectively, and the frequency of both anxiety and depression was 3.7% (3/82). 
There were differences in the time from confirmation as a thalassemia carrier to the completion of the questionnaire. Figure 3 
shows the genotype distribution; there is mainly β-thalassemia (66%). Six types of mutations were identified, most of which 
were IVS-II-654(C→T) (26%), CD41-42(-TTCT) (20%). In cases of α-thalassemia carriers, 3 types of α-globin mutations 
were detected; –SEA/αα was the most common in the α-thalassemia, accounting for about 16%, followed by -α3.7/αα (15%). 
The genetic diagnoses for the three patients with anxiety were IVS-II-654(C→T), –SEA/αα, and CD27/28(+C), respectively. 
The genetic diagnoses for the three patients with depression were IVS-II-654(C→T), -α3.7/αα, and CD27/28(+C), respec
tively. Figure 4 shows the distribution of Hb, MCV, MCH, and mean corpuscular hemoglobin concentration (MCHC). Some 
carriers of thalassemia exhibited microcytic hypochromic anemia.

Table 2 The Description of Laboratory Index and Correlation Analysis Between Them 
and Anxiety, Depression Score

Number Median (Q1–Q3) Anxiety Depression

r p r p

RBC(×1012/L) 68 4.72(4.16–5.46) −0.222 0.069 −0.274 0.043
Hb(g/L) 68 104.00(89.25–119.25) −0.177 0.148 −0.150 0.222

MCV(fl) 68 67.35(62.93–72.83) −0.001 0.996 0.003 0.979

MCH(pg) 68 21.50(20.30–22.78) 0.054 0.664 0.085 0.493
MCHC(g/L) 68 320.00(310.25–326.00) 0.046 0.710 0.193 0.115

Hct(%) 68 32.45(28.93–37.20) −0.219 0.073 −0.22 0.071

Hb/Hct 68 3.21(3.10–3.26) 0.063 0.610 0.191 0.118
Alb(g/L) 57 43.70(36.70–46.00) −0.309 0.771 −0.079 0.558

Globulin(g/L) 57 28.40(25.80–30.75) −0.125 0.352 −0.034 0.800

A/G 57 1.50(1.30–1.70) 0.075 0.580 0.001 0.992
TP(g/L) 57 69.50(65.55–74.95) −0.061 0.651 −0.097 0.475

ALT(U/L) 58 12.50(9.00–19.75) 0.043 0.750 0.081 0.547

AST(U/L) 56 20.00 (17.00–23.00) 0.053 0.696 0.078 0.570
LDL(mmol/L) 39 2.25 (1.95–2.54) −0.227 0.164 −0.108 0.514

HDL(mmolLl) 40 1.55(1.23–1.85) −0.209 0.196 −0.238 0.139

TG(mmol/L) 40 1.96 (0.96–2.93) −0.066 0.685 −0.166 0.305
TC(mmol/L) 40 4.44 (4.18–5.32) −0.374 0.017 −0.379 0.016
IBIL(μmol/L) 57 8.50 (6.00–11.25) −0.001 0.995 0.066 0.628

DBIL(μmol/L) 57 3.20(2.45–5.00) 0.028 0.836 0.039 0.771
TBIL(μmol/L) 58 11.85 (9.33–17.22) 0.014 0.917 0.055 0.680

TBA(μmol/L) 45 2.80(1.95–4.35) 0.038 0.805 −0.082 0.594

Anxiety 82 1.00(0–2.00) 1 0 0.574 <0.001
Depression 82 1.00 (0–4.00) 0.574 <0.001 1 0

Notes: Bold values show a level of significance<0.05. 
Abbreviations: RBC, red blood count; Hb, hemoglobin; MCV, mean corpuscular volume; MCH, mean corpus
cular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; Hct, hematocrit; Hb/Hct, hemoglobin- 
hematocrit ration; Alb, albumin; A/G, albumin- globulin ration; TP, total protein; ALT, alanine transaminase; AST, 
aspartate aminotransferase; LDL, low density lipoprotein; HDL, high density lipoprotein; TG, triglyceride; TC, 
total cholesterol; IBIL, indirect bilirubin; DBIL, direct bilirubin; TBIL, total bilirubin; TBA, total bile acid.
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Discussion
In our study, the frequencies of anxiety and depression among thalassemia carriers were both 3.7%. Previous studies have 
investigated the psychological status of carriers of thalassemia. Eren et al29 found a higher rate of anxiety and depression 
among patients with beta-thalassemia minor than among healthy participants (P = 0.018). Keşkek et al30 found a higher rate of 
depression among patients with beta-thalassemia minor (81%) than among healthy participants (P < 0.001). Marvasti et al31 

found a slightly higher rate of depression among patients with beta-thalassemia patients (39.3%) than among those without it 
(P =0.07) (Table 3). Our study found lower anxiety/depression rates (3.7%) than prior reports,29–31 though direct comparisons 
were limited by methodological differences. While genetic counseling may contribute to this difference, natural psychological 
adaptation over time cannot be ruled out because of the variable follow-up intervals (Figure 2).

As previously mentioned, genetic counseling can contribute to the relief of psychological burden. The United States 
was the first country to initiate genetic counseling approximately 50 years ago. In 2019, Marvasti et al34 found that Iran 
and Turkey lacked information regarding genetic counseling. Moreover, although there are relevant certifications, 
institutional registrations, and genetic counseling committees in China, there are no relevant data regarding the annual 
number of trained genetic counselors and training programs. There has been a recent rapid development in domestic 
genetic counseling; however, the number of genetic counselors remains relatively small. Two months after the establish
ment of the Genetic Counseling Committee in 2015, China actively conducted multifield training courses on genetic 
counseling, established multiple top hospitals as genetic counseling training institutions, and trained individuals such as 
registered physicians, students attending medical or life science schools, laboratory technicians, and non-genetic 
professionals to become competent in genetic counseling.35 Our hospital implemented a similar model by conducting 
numerous training sessions for genetic counselors and clinicians, which provided the hospital with the capacity for pre- 

Figure 2 Basic information of the 82 thalassemia carriers. 
Note: Times: the time from anemia diagnosis to the confirmation as a thalassemia carrier. Evaluation times: the time from confirmation as a thalassemia carrier to 
questionnaire completion. The thalassemia carriers are numbered from 1 to 82. (a) 1–41 subjects, (b) 42–82 subjects. Carriers 1, 16, 24–26, 55, and 66 were diagnosed in 
other hospitals, and the time of diagnosis was unknown. We did not obtain the real name of 35.
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and post-test genetic counseling, including popular science education, genetic risk assessment, and measures for 
addressing psychological changes and the needs of consultants during the consultation process.

Genetic counseling increases knowledge, improves the perception of personal control, promotes positive health 
behaviors among thalassemia carriers and it provides them with humanistic care and social support.18,36 This could be 
attributed to genetic counseling improving anxiety and depression in thalassemia carriers as well as the use of different 
assessment scales, regional differences, and differences among the included populations.

In 2006, the National Society of Genetic Counselors defined genetic counseling as a process of helping people 
understand and adapt to the medical, psychological, and family effects of genetics on a disease.37 It is a patient-centered, 
educational, and supportive communication process. Previous studies have shown that genetic counseling contributes to 
a broader field of psychotherapy.38,39 In genetic counseling, chronic disease management and smoking cessation, 
cognitive behavioral theory (CBT) is widely used;40,41 further, online psychological interventions based on the CBT 
model have been found to relieve depression, anxiety, and general pain symptoms in patients with chronic diseases.42 

Reciprocal engagement in genetic counseling personalizes the counseling process, which may improve emotional control 
in patients receiving genetic test results.12 Additionally, there is worldwide lobbying for adequate pre- and posttest 
counseling in genetic testing.11 Janssens found that this was not often provided.43 A previous study reported that only 
12% of genetic analyses in Italy were accompanied by pre- or posttest counseling,44 indicating challenges in the 
widespread implementation of genetic counseling.

Regarding the influence of demographic characteristics on anxiety and depression in thalassemia carriers, in our 
study, depression scores were higher among participants with below high school education than among those with high 
school education or above. Thalassemia carriers with a low education level could have difficulty understanding medical 
knowledge regarding diseases, which could impede them from correctly understanding their own diseases and lead to 
negative psychological factors, such as anxiety or depression. In our study, the proportion of males (19.5%) was 
significantly lower than that of females (80.5%). Some studies have reported that women have a higher incidence of 
anxiety and depression than men.45,46 However, Marvasti et al47 reported a higher incidence of depression in men living 
in poverty than in corresponding women. Additionally, anxiety and depression are influenced by marital status, 

Figure 3 Gene distribution among thalassemia carriers.

https://doi.org/10.2147/NDT.S549787                                                                                                                                                                                                                                                                                                                                                                                                                                          Neuropsychiatric Disease and Treatment 2025:21 2364

Pan et al                                                                                                                                                                              

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



unemployment, and low income. Moreover, adults people tend to be more prone to anxiety and depression.48 However, 
Blomen49 reported no correlation between mental health status and sex, economic status, or marital status among young 
people aged 20–40 years. Follow-up studies should expand the sample size.

Figure 4 The distribution of RBC (a), Hb (b), MCV (c), MCH (d), and MCHC (e) among thalassemia carriers.
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In addition, we found a negative correlation between total cholesterol and anxiety and depression scores, consistent with 
previous findings.50,51 Although, total cholesterol reduction is a protective factor against cardiovascular diseases, low total 
cholesterol concentrations may reduce serotonin activity in the brain, leading to depression.52 Therefore, psychological 
evaluation during genetic counseling for thalassemia carriers with low total cholesterol levels requires more attention.

A systematic review revealed a close relationship between a significant decrease in HDL and the occurrence of major 
depression.53 Conversely, some studies have indicated that a reduction in LDL helps inhibit anxiety and depressive 
emotions.54 However, no correlation was observed between HDL or LDL and anxiety/depression in the present study. 
This may be attributed to two main factors: first, the sample size of this study was relatively small; and second, the 
changes in HDL and LDL levels among patients with thalassemia were minor, failing to reach a statistically significant 
correlation. Future studies should expand the sample size to further verify this relationship.

Erythrocyte levels are negatively correlated with depression/anxiety,55 which is consistent with our findings. 
Thalassemia carriers often exhibit the phenomenon of “reduced RBC lifespan (chronic mild hemolysis).” These 
abnormalities may lead to elevated levels of oxidative stress in the blood.56 Furthermore, this process may increase 
the risk of anxiety and depression through the “oxidative stress-neuroinflammation-emotional disturbance” pathway.57 

While we found a negative correlation between red blood cell count and anxiety/depression, we observed no correlation 
between hemoglobin and anxiety/depression scores, which is consistent with a report by Demircan et al.58 This result 
may stem from two potential reasons: first, patients with thalassemia mostly present with microcytic hypochromic 
anemia, a type of anemia characterized by reduced hemoglobin synthesis and a compensatory increase in red blood cells 

Table 3 Related Articles About on the Anxiety and Depression of the Thalassemia Carriers

Author Year Country Subjects Method Result Discussion

Eren R29 2021 Turkey 39 BTm subjects 
25 healthy 
controls

Gender, age, BMI, educational status 
and marital status ware completed; 
BTm and controls ware drew blood 
and filled out the questionnaire of 
FSS, HADS. T test and Chi-square 

test for data analysis

51.3% BTm subjects and 20.0% 
control subjects are anxiety (p = 
0.018), 51.3% BTm subjects and 

24.0% control subjects are 
depression (p = 0.039)

Reasons for this anxiety: (1) genetic 
inheritance and the possibility of 

having a child with major 
thalassemia. (2) health anxiety.

MarvastiVE31 2006 Iran 280 BTT group 
200 non-BTT 

group

Two groups filled out the Beck 
depression inventory questionnaire 
(BDI), T test and Chi-square test for 

data analysis

39.3% (110) BTT subjects ware 
depression, which ware constituted 
of 60.9% (67) male and 39.1% (43) 

female. BTT subjects is slightly 
higher than non-BTT subjects in the 

depression (p=0.07)

The role of cholesterol level and 
developing major depression are still 
many controversies. β-thalassemia 

trait subjects can be more 
prominent depressed in higher ages.

Keşkek SO30 2013 Turkey 53 BTm 
participants; 
53 healthy 
subjects

The chi-square, T test or Mann 
Whitney U-test for data analysis. 
Pearson correlation coefficient(r) 

with p value and 95% CI for 
correlation analysis.

81% (43) BTm subjects and 51.5% 
(22) ware depression (p<0.001)

Low cholesterol concentrations, 
a defect on chromosome 11 may be 

the reasons.

Bocchetta A32 2005 Sardinia 1014 consecutive 
patients 

diagnosed 
according to 

modified 
Research 

Diagnostic 
Criteria (RDC)

The chi-square, OR, 95% CI for date 
analysis.

16.4% among bipolar and 9.9% 
among non-bipolar subgroups ware 

heterozygous β-thalassemia (p = 
0.01; relative risk = 1.65).

The relevance of heterozygous β 
thalassemia as a susceptibility factor 
in mood disorder may due to the 
linkage disequilibrium between the 
globin gene and a mood disorder 

gene closely located in chromosome 
11p15 or a direct effect of 

heterozygous β thalassemia in 
clinical presentation (microcytic 

anemia).

Graffeo L33 2018 Italy 4943 Tm and 
21,063 controls

Logistic Penalised Regression Model 
(LPRM), Kaplan-Meier curves and 
Cox regression model for date 

analysis

Tm is a risk factor for health 
expectation, particularly, in the 

cirrhosis, kidney disorders, 
cholelithiasis, mood disorders.

The cause of mood disorders in Tm 
individuals is expounded.

Abbreviations: BTm, β-thalassemia minor, BTT, β-thalassemia trait, Tm, thalassemia minor, FSS, fatigue severity scale, HADS, Hospital Anxiety and Depression Scale, OR, 
odds ratio, 95% CI, 95% confidence interval.
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—leading to a disproportionate relationship between red blood cell count and hemoglobin levels;59,60 second, the 
relatively small sample size of this study may also have influenced the results of the correlation analysis.

Doctors should take a biological-psychological-social medicine approach rather than just focusing on patients’ 
physical health. Psychological problems, including anxiety and depression, can affect a patient’s quality of life and 
increase the economic burden on society and family. Therefore, preventing and reducing anxiety and depression is 
crucial. Genetic counseling is a personalized process, and further experience is required to optimize its benefits.

This study has several limitations. First, based on the convenience sampling approach, the study population not only 
introduces selection bias, but also the Hawthorne effect is inevitable.61 Follow-up studies can be conducted using random 
sampling, and the measurements should be repeated for further verification. Second, we did not include a control group, 
such as patients with severe thalassemia and iron-deficiency anemia, or their own before and after controls, which limits the 
indication of the role of genetic counseling. Follow-up studies should be conducted with a control group and psychological 
assessments before and after genetic counseling. Third, this was a single-center, small-sample study. However, there may be 
differences between cities and regions. The sample size should be expanded in further studies. Future studies in other areas 
are required to validate our findings. Fourth, there was no standardized time for the psychological status assessment. As 
anxiety and depression may decrease over time,62 this may have affected the observed incidence rates of anxiety and 
depression. Moreover, we did not explore which types of patients with thalassemia are more prone to developing anxiety 
and depressive symptoms, which is an important future research direction.

Conclusions
The frequencies of anxiety and depression among thalassemia carriers receiving genetic counseling in Taizhou were both 
3.7%, which was lower than previously reported. These preliminary findings suggest a potential association between 
genetic counseling and reduced psychological distress. In addition, we found that RBC and TC negatively affect mental 
status in thalassemia; these carriers need to pay attention to their diet and undergo regular monitoring.
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