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Introduction: Anxiety has been increasingly recognized as part of the psychosocial health issues in COVID-19 patients. However, the impact of this topic may be underestimated in low- and middle-income countries. This study aimed to estimate the prevalence of and risk factors of anxiety in COVID-19 patients compared to controls in a local tertiary teaching hospital in Malaysia.

Methods: In this case–control study, we analyzed data on adult patients aged 18 years and above hospitalized for COVID-19 infection with matched hospitalized controls. The demographic, clinical data and anxiety measures using the Generalized Anxiety Disorder-7 questionnaire were analyzed using univariate and multivariate analysis.

Results: 86.6% in the COVID-19 group had anxiety, significantly higher than 13.4% in the control group (p = 0.001). The COVID-19 group was significantly associated with the GAD-7 severity (p = 0.001). The number of COVID-19 patients in the mild, moderate, and severe anxiety groups was 48 (84.2%), 37 (86%), and 18 (94.7%), respectively. Multiple logistic regression showed significant predictors for anxiety, including COVID-19 diagnosis and neurological symptoms. Anxiety was found 36.92 times higher in the patients with COVID-19 compared to those without COVID-19 (OR 36.92;95% CI 17.09, 79.78, p = 0.001). Patients with neurological symptoms were at risk of having anxiety (OR 2.94; 95% CI 1.03, 8.41, p = 0.044).

Discussion: COVID-19 patients experience a significant disruption in psychosocial functioning due to hospitalization. The burden of anxiety is notably high, compounded by a diagnosis of COVID-19 itself and neurological symptomatology. Early psychiatric referrals are warranted for patients at risk of developing anxiety symptoms.
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1. Introduction

There has been a growing recognition of neuropsychiatric manifestations since the declaration of the COVID-19 pandemic. The two most prevalent disabling mental disorders were depressive and anxiety disorders. A meta-analysis of mental health burden following the impact of COVID-19 showed that the prevalence of anxiety was 27.77% (CI: 24.47–31.32) (1). Previous studies have reported prevalence rates of anxiety between 18.6% (2) –34.72% (3). Hospitalized COVID-19 patients invariably have high anxiety levels from multifactorial etiology. This has been reflected following high anxiety levels in hospitalized COVID-19 patients in Turkey (4) and Iran (5). Anxiety is associated with specific stressors in hospitalized patients, which the additional burden of COVID-19 may further compound. Factors such as uncertainty, the inadequacy of explanation, isolation from family, physical effects of the illness, and financial worries may cause formidable barriers in this vulnerable group.

The South East Asia region had recorded 57 million confirmed cases and more than half a million deaths from COVID-19 infections (6). Malaysia had reported approximately 30,000 deaths by December 2021 (7). The impact of COVID-19 has not only resulted in a financial burden but also caused a sharp rise in psychological disorders in the population. Previous studies in Malaysia have focused on specific groups: healthcare workers (8, 9), children with autism (10), women (11), general population (12), urban and rural communities (13) and university students (14). There is a paucity of literature that compared anxiety levels between COVID-19 patients and other hospitalized medical patients, especially from this region.

Determining variables associated with anxiety in COVID-19 patients may be impeded by several issues, such as coexisting medical illnesses, clinical features, the severity and complications of the disease, and the duration of hospitalization or quarantine period. However, it is crucial to determine factors associated with developing anxiety so that we can address them earlier. This knowledge gap remains problematic as it is more challenging to perform studies in hospitalized COVID-19 patients who may also suffer from complications of the disease and its psychological effects. To address this gap, we embark on this study to determine the prevalence and risk factors of anxiety in COVID-19 patients compared to non-COVID-19 patients as controls in a tertiary teaching hospital in Malaysia.



2. Materials and methods


2.1. Study design and study population

This case–control study was conducted between 1 June 2021 and 31 December 2022 at Hospital Canselor Tuanku Muhriz, National University of Malaysia. This tertiary teaching hospital has received COVID-19 cases since the pandemic began in 2020.

The study population was recruited via simple random sampling and patients had to fulfill the following criteria: (1) Patients more than 18 years old with a diagnosis of COVID-19 via qualitative reverse transcription polymerase chain reaction (RT-PCR) from nasopharyngeal and/or oropharyngeal swab, and (2) Hospitalized patients. The controls were matched to the cases by gender and age. They were hospitalized patients in the medical wards due to other medical conditions apart from COVID-19 infection.



2.2. Data collection

Upon admission, consent was taken from the patients or the next of kin/caregivers. The patients/caregivers were given a set of questions to be answered on a virtual questionnaire according to their suited language (English and Bahasa Malaysia). The clinical and laboratory investigation data were further collated.



2.3. Ethical statement

This study was conducted following the guidelines in the Declaration of Helsinki and was approved by the Ethics and Research Board of the Faculty of Medicine, the National University of Malaysia FF-2021-379.



2.4. Questionnaire sections


2.4.1. Demographic variables

This section explored demographic and occupational characteristics. The demographic variables included age, gender, marital status, occupation, habits (smoking and alcohol), and education level.



2.4.2. Clinical variables

The second section explored the clinical characteristics of comorbidities, presenting symptoms, and laboratory parameters. The presenting symptoms were divided into respiratory symptoms (fever, runny nose, sore throat, shortness of breath, and cough), gastrointestinal symptoms (diarrhea, vomiting, abdominal pain, and poor oral intake), neurological symptoms (seizures, limb weakness, headache, and dizziness), and musculoskeletal symptoms (muscle and joint pains). The severity of patients with COVID-19 was divided to five clinical categories according to our local guidelines (15): 1—asymptomatic, 2—symptomatic, 3—evidence of pneumonia, 4—oxygen supplement requirement, and 5—intubated and/or multiorgan failure. In addition, the laboratory data were retrieved from the hospital’s data management system.



2.4.3. Anxiety variable

The third section consists of the study instrument which was a questionnaire on General Anxiety Disorder-7 (GAD-7) in English (16) and the validated Bahasa Malaysia version (17). The patients had the alternative to answer in English or the Bahasa Malaysia version. The GAD-7 questionnaire is a 7-item, self-reporting anxiety questionnaire designed to evaluate mental health symptoms. The questionnaire inquires about the degree to which the patient has been bothered by feeling nervous, anxious, on edge; not being able to stop or control worrying; worrying too much about different things; having trouble relaxing; being so restless that it is hard to sit still; becoming easily annoyed or irritable; and feeling afraid as if something awful might happen. This scale consists of 7 questions responded on a four-point Likert scale ranging from 0 (not at all), 1 (several days), 2 (more than half the days) to 3 (nearly every day). GAD-7 total score for the seven items ranged from 0 to 21. A total score of 0–4 indicates minimal anxiety, 5–9 indicates mild anxiety, 10–14 indicates moderate anxiety, and 15–21 indicates severe anxiety. The GAD-7 is a valid and efficient tool for screening for GAD and assessing its severity in clinical practice and research with 89% sensitivity and 82% specificity. Previous studies that employed similar tools showed a prevalence rate of 17.9–22.6% for GAD during the COVID-19 outbreak (18, 19).




2.5. Statistical analysis

Data were analyzed using the software SPSS Statistic for Windows, version 25. Data normality was evaluated using one-sample Kolmogorov–Smirnov presented as median ± interquartile range for skewed data and frequency (percentage) for nominal data. The demographic factors and clinical characteristics (categorical variables) were analyzed using the Chi-square test. The variables were divided into demographic, clinical (clinical characteristics and laboratory investigations), and anxiety variables. The multivariate logistic regression analysis was performed by including the variables with a value of p less than 0.05 from the simple logistic regression analysis.




3. Results


3.1. Demographic variables

The distribution of the demographic characteristics is shown in Table 1. Of the 223 patients, 118 were COVID-19 positive, and 105 were in the control group. Overall, the median (IQR) age of the COVID-19 and control groups was 54 (40.75, 65) years and 56 (37.50, 68) years, respectively (p = 0.975; Table 2). There was no significant difference in patients’ age, gender, marital status, race, habits, and education level. Only the employment status was significantly different between both groups, where the number of those who were employed in the COVID-19 group was higher (57, 67.1%) compared to the control group (28, 32.9%; p = 0.001). The median (IQR) length of hospitalization was significantly higher in the COVID-19 group, 12 (8.00, 20.25) compared to the control group, 10 (5.00, 17.50; p = 0.032; Table 2).



TABLE 1 Demographic, clinical characteristics, GAD-7 score, and laboratory investigations of the study population and controls.
[image: Table1]



TABLE 2 Comparison of the variables between the study population and controls.
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3.2. Clinical variable

In terms of the clinical parameters, there were more patients in the COVID-19 group with respiratory symptoms (p = 0.001), gastrointestinal symptoms (p = 0.02), neurological symptoms (p = 0.008), and musculoskeletal symptoms (muscle and joint pain; p = 0.001) compared to controls.



3.3. Anxiety variable

The median (IQR) GAD score was significantly higher in the COVID-19 group, 8 (7,14) compared to the control group, 1 (0,2; p = 0.001). The proportion of the COVID-19 group who had anxiety was significantly higher (103, 86.6%) compared to the control group (16,13.4%; p = 0.001). The COVID-19 group had a significant association with the GAD-7 severity (p = 0.001). The number of COVID-19 patients in the mild, moderate, and severe anxiety groups was 48 (84.2%), 37 (86%), and 18 (94.7%), respectively. In comparison, the proportion of the control group who were in the mild, moderate, and severe categories were 9 (15.8%), 6 (14%), and 1 (5.3%), respectively.

In the laboratory parameters, the COVID-19 group had a significant association with hemoglobin (p = 0.04), white cell count levels (p = 0.005), and alanine transaminase level (p = 0.005; Table 1).

Table 3 shows the association between the variables and anxiety. Among the demographic factors, only employment (p = 0.001) and COVID-19 (p = 0.001) diagnoses had a significant association with anxiety. Those employed in the COVID-19 group were higher (57, 67.1%) compared to the control group (15, 12.7%). The proportion of COVID-19 patients with anxiety was higher (103, 87.3%) than the control group (15, 12.7%).



TABLE 3 Distribution of the demographic, clinical characteristics, and laboratory investigations of the study population with anxiety.
[image: Table3]

The proportion of COVID-19 patients with anxiety was higher (103, 87.3%) compared to the control group (15, 12.7%; p = 0.001). Among the COVID-19 categories, category 3 had the highest proportion of patients (24, 92.3%) with anxiety (p = 0.001). The clinical symptoms that had a significant association with anxiety were respiratory symptoms (p = 0.001), neurological symptoms (p = 0.001), and musculoskeletal symptoms (p = 0.003). Among the investigations, only sodium level was associated with anxiety, where the number of COVID-19 patients with low sodium levels was 65(60.2%) compared to 43 (47.6%) in the control group (p = 0.048).



3.4. Risk factors for anxiety

Results of the univariate and multiple logistic regression analysis are shown in Table 4. In the univariate analysis, several factors showed significance for anxiety. These factors include the presence of diagnosis, employment, diabetes mellitus, respiratory symptoms, neurological symptoms, gastrointestinal symptoms, and musculoskeletal symptoms (p < 0.05). Further analysis by multiple logistic regression showed significant predictors for anxiety, including COVID-19 diagnosis and neurological symptoms. The diagnosis of COVID-19 was more likely to have anxiety compared to non-COVID-19 diseases (OR 36.92; 95% CI 17.09, 79.78, p = 0.001). We also found that patients with neurological symptoms were 2.94 times likely to have anxiety (OR 2.94; 95% CI 1.03, 8.41, p = 0.044; Table 4).



TABLE 4 Univariate and multivariate logistic regression analysis for anxiety.
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4. Discussion


4.1. Prevalence of anxiety

The impact of the COVID-19 pandemic has caused a resultant increase in the psychological burden, including anxiety disorders. Mental health issues have emerged in general society but have also affected hospitalized patients (20, 21). The reported prevalence of anxiety in hospitalized COVID-19 patients ranged from 34.72% (2) to 60.35% (20, 21). A study performed in an urban hospital in Bangladesh showed that 30.7% of hospitalized patients with anxiety (22). A systemic review found that patients experience symptoms of anxiety (30–39%), depression (9–26%), and insomnia (24–40%) during and 3 months post-COVID-19 hospitalization (23).

A study from a local hospital in Malaysia regarding the psychological impact of COVID-19 patients found that the proportions of depressed, moderately anxious, and stressed patients were 20.5, 38.9, and 17.3%, respectively (24). This study was carried out in Ipoh, the capital of the Malaysian state of Perak, which is situated about 180 km north of Kuala Lumpur, the capital of Malaysia. Another local study reported a prevalence rate of 7% among stable hospitalized patients (25). On the contrary, our data from an urban tertiary teaching hospital in Kuala Lumpur revealed a higher prevalence of anxiety in hospitalized COVID-19 patients at 86.6%. The presence of COVID-19 has a 36 higher odds ratio to developing anxiety. This is in keeping with the predicted increment in anxiety disorders, posttraumatic stress disorders, obsessive–compulsive disorders, and the aversive social effects of isolation in Malaysia (26). An earlier community survey of anxiety in 2015, before the COVID-19 pandemic, only showed a prevalence of 8.2% in Malaysia (27). Following the pandemic, the prevalence of depression and anxiety is higher in the urban population compared with the rural population in Malaysia. The proportion of the participants with depressive symptoms was 23.9%; anxiety symptoms, 41.7%; and depression with comorbid anxiety symptoms, 19.9% (13). The discrepancy in the prevalence of anxiety in hospitalized COVID-19 patients between our study and other studies may be attributed to the emergence of psychosocial health problems in a middle-income country. This is supported by the reports emphasizing that the lack of financial and health resources and overcrowding may contribute to more dire consequences in low- and middle-income countries (28).

Anxiety was found to be associated with the severity of COVID-19 in the study, where the prevalence of mild, moderate, and severe anxiety was 84.2, 86, and 94.7%, respectively. This finding was in line with a previous study of hospitalized patients with severe and very severe anxiety (14). Signs and symptoms of anxiety and depression, such as irritability, despair, abnormally low mood, and discomfort, were demonstrated by COVID-19 patients in isolation wards (29). This is invariably evident in the increased vulnerability to stress and negative emotions from confined conditions and social isolation. Earlier studies from Wuhan, China, revealed that patients with low oxygen saturation related to the severe COVID-19 category were likely to have higher anxiety scores (2). There was a significant association between the severity of COVID-19 infection with anxiety in this study, whereby category 3 had the highest proportion of anxiety (92.3%) followed by category 5 (90.9%) and category 2 (87.5%), respectively. Although this study did not specifically ascertain the level of oxygen saturation during the study recruitment, the category of the patient’s severity was a more objective determinant as oxygen saturation may show a variable fluctuation during the course of the hospitalization.



4.2. Risk factors for anxiety

Anxiety symptoms result in clinically significant distress in the social and occupational life domains. Thus, it was not surprising that this study found that employment status was significantly different between the COVID-19 group and the controls, whereby the employed group had higher anxiety levels. Employment is crucial for psychological wellbeing as it fulfills essential needs such as social support, self-development, self-efficacy, and quality of life (30). Psychological health analysis among Chinese employees following the COVID-19 outbreak found a positive and significant impact of job insecurity on depression and anxiety (30). A cross-sectional online survey found that about 50.5% of Japanese workers felt anxious about being infected with COVID-19 in the workplace (31). A similar pattern of work-related distress was reported by employees in Serbia, where 63.4% of participants expressed increased levels of distress. This was related to moderately or highly insecure employment (30.4%) and losing their jobs (15.1%) (32). Higher distress scores were seen with increasing job insecurity, intolerance of uncertainty, and fear of COVID-19. A study in the United States gleaning the mental health burden among young adults found that job insecurity stemming from the loss of jobs and expected job loss could increase symptoms of anxiety and depression (33). The relationship between the effects of COVID-19 on the impact on employment invariably leads to poorer mental health worldwide. Further analysis of the subtypes of employment in this study may elucidate the moderating effect of intolerance of uncertainty on individual psychological factors.

Although most of the clinical features of COVID-19 are respiratory, cardiac, or gastrointestinal, many patients also experience neuropsychiatric manifestations. These manifestations stem from the direct effects on the nervous system or para-infectious/postinfectious immune-mediated disorders. Psychological stressors occur from social isolation, fear of illness, stigma, and future uncertainty from the disease. Several postulated mechanisms that have been proposed for nervous system damage by SARS-CoV-2 infection include direct infection (34), hypoxia injury (35), immune injury (36), and interaction with the angiotensin-converting enzyme receptors (37).

Several papers have explored the various COVID-19 neurological manifestations from China (38), ALBACOVID in Spain (39), the United States (40), France (41), and Malaysia (42). A systemic review of the literature revealed common neurological manifestations: myalgia, taste impairment, smell impairment, headache, and dizziness (43, 44). More severe complications include encephalopathy, encephalitis, cerebrovascular diseases (41, 45) and Guillain–Barre syndrome (46). Mao et al. retrospectively analyzed COVID-19 patients from 3 hospitals (38). They found 36.4% of patients with neuropsychiatric symptoms, which were differentiated into central (dizziness, headache), peripheral (dysgeusia, anosmia, and muscle pain), and psychological (anxiety, depression, and delirium) (38). Similarly, this study revealed that the main neurological symptoms were seizures, weakness, headache, and dizziness.

Previous literature on mental health in COVID-19 was primarily derived from observational studies (5, 47). The common psychological reactions to the COVID-19 pandemic showed symptoms of anxiety and depression (16–28%) and self-reported stress (8%) and may be associated with disturbed sleep (48). In this study, we evaluated that neurological symptoms had almost thrice the odds of developing anxiety symptoms. The currently available data broadly describe the neuropsychological COVID-19 manifestations but do not explore the association between both aspects. Our study demonstrated the possibility that anxiety might also be likely related to the underlying complex interplay of neurological features. Several proposed mechanisms that interlink psychopathological factors and immune systems include neuronal injury (49), disruption of the blood–brain barrier, peripheral immune cell invasion into the central nervous system (50) and maladaptive immune systems ( 51).

Anxiety is often associated with negative outcomes such as poorer prognosis of physical diseases, longer hospitalization, and increased readmission rates in non-psychiatric settings (52). The consequences of anxiety may affect the quality of life of the individual and negatively affect the individual’s work, family, and social life, and even lead to suicide (53). The effects of anxiety are often seen in isolation and quarantine wards. The unfavorable psychological effects of quarantine may lead to post-traumatic stress symptoms, bewilderment, and rage (54). The impact of the pandemic on anxiety needs to be apprehended in order to tailor the appropriate psychological and social support.



4.3. Strengths and limitations

The case–control study measured the variables between the cases and controls to evaluate the significant risk factors. We identified that COVID-19 patients with neurological symptoms had a higher risk to develop anxiety, which is a novel finding.

This study was carried out at a single center, which may not be a representative of the wider population of COVID-19 patients. This significant limitation may underestimate the true prevalence of anxiety among this patient group. Moreover, the study cannot determine the temporal relationship between exposure and outcome, which is a key consideration in understanding the development of anxiety. The lack of follow-up of patients after discharge from the hospital precludes any assessment of whether anxiety levels persist over time. The use of only one anxiety assessment questionnaire limits the ability to compare anxiety levels with other validated tools.




5. Conclusion

This study compared patients’ characteristics, clinical features, and anxiety levels concerning COVID-19 patients compared to controls from a tertiary teaching hospital setting. We identified that the burden of anxiety is high among hospitalized COVID-19 patients compared to controls. Those with the presence of neurological symptoms were more likely to suffer from anxiety. Early psychiatric referrals are warranted for patients at risk of having symptoms of anxiety. In addition, the availability of support groups to provide counseling assistance to hospitalized COVID-19 patients may help to facilitate support intervention programs.
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Shortness of breath 258 141-472 0.002% 0.54 0.18-1.63 0275
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Yes 5 2(40) 3(60)

Vomiting No 220 102 (46.4) 118 (53.6) 1.60 0.205
Yes 3 3(100) 0(0)

Abdominal pain No 216 99 (45.8) 117 (542) 288 0,090
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Yes 2 16 (50) 16(50)
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Yes 15 3(0) 12(80)
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anxiety
Anxiety 1o 16 (13.4) 103 (86.6)

GAD-7 severity Minimal 104 89(85.6) 15 (14.4) 13026 0001
anxiety
Mild anxiety 57 9(15.8) 48 (84.2)
Moderate 3 6014) 37(86)
anxiety
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Laboratory investigations

Hemoglobin g/dL 120-150 9 39(39.4) 60 (60.6) 423 0040%
Abnormal 124 66(53.2) 58 (46.8)

White cell count x10'/L 40-100 124 48 (38.7) 76(61.3) 7.86 0.005*
Abnormal 9 57(57.6) 42(42.4)

Platelet x1071. 150-410 167 76 (45.5) 91(54.5) 0.66 0415
Abnormal 56 29(51.8) 27(48.2)

Sodium mmol/L. 136-145 s 61(53) 54(47) 338 0.066
Abnormal 108 44(40.7) 64(59.3)

Potassium mmol/L. 35-51 176 88 (50) 88 (50) 285 0.092
Abnormal 47 17(36.2) 30(63.8)

Urea mmol/L. 25-67 129 57(44.2) 72(55.8) 103 0310
Abnormal 94 48 (51.1) 46 (48.9)
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Abnormal 9 52(525) 47 47.5)
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Abnormal 5 27(50.9) 26 (49.1)

Albumin g/L 3448 106 49(46.2) 57(53.8) 0.06 0807
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“Significant p<0.05; 22, Chi-square test; GAD-7, Generalized Anxiety Disorder-7.
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Covid 19 us 33.00 29.00 37.00 800

Bilirubin pmol/L Control 105 1230 865 1890 1025 540150 0,099
Covid 19 s 1055 840 1575 735

Alanine transaminase  Control 105 200 1450 4150 27.00 4850.00 0005

i Covid 19 us 3250 18.00 65.00 47.00

Alkaline phosphatase  Control 105 89.00 7050 12150 5100 497550 0011%

1oL Covid 19 us 7650 60.00 100.00 40.00

“Significant p<0.05. U Mann-Whitney U test; IQR, interquartile range; GAD-7, Generalized Ansiety Disorder-7.
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