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Background: Prior research has revealed notable declines in health-related quality of life (HRQoL) and substantial psychological
impacts among individuals infected with COVID-19. However, there is a noticeable gap in studies addressing the enduring long-term
effects of COVID-19 on HRQoL and psychological well-being.

Objective: The current study investigated and compared short and long-term effects of COVID-19 on HRQoL and psychological
outcomes among the Saudi population.

Methods: The Arabic version of the SF-36 questionnaire was used to assess HRQoL while Anxiety and depression were evaluated by
the Hamilton Anxiety (HAM-A) and Depression Scales (HDRS). Participants (n=292) were categorized into three groups: the “never-
been-infected” group (n=134), the “one-year infected group” (n=43), and the “more than one year infected” group (n=115).
Descriptive statistics were presented using numerical values and frequencies. To compare the groups, a one-way analysis of variance
(ANOVA) test was used.

Results: Most SF-36 domains exhibited lower values while HAM-A and HDRS values were higher in individuals infected during
last year compared to those who never infected. Social functioning subscale of the SF-36 showed a significant difference between the
groups (F (2.289) = 6.094, p = 0.01) and the effect size was d = 0.95. Pairwise comparison showed a significant reduction in the social
functioning component of SF-36 in “one-year group” compared to both groups “never-been-infected” group (mean difference —13.58
(4.40-22.76) p < 0.01) and “more than one year infected” group (mean difference —10.80 (1.44-20.16) p = 0.02). HAM-A and HDRS
scores showed mild levels of anxiety (<17 score) and depression (8 to 16 score) in all groups.

Conclusion: The influence of COVID-19 on psychological well-being and HRQoL is significant regardless of whether individuals
infected with the virus. Overall, the consistent presence of mild anxiety and depression across all groups highlights the need for
a holistic approach to mental health.

Plain Language Summary: In this study, we looked at how COVID-19 infection affected the quality of life and mental well-being
of people in Saudi Arabia in both the short and long term. We used surveys to measure quality of life, anxiety, and depression among
292 participants, categorizing them based on whether they had never been infected, were infected within the last year, or were infected
more than one year ago. The results showed that individuals who were infected in the last year had lower scores in various aspects of
quality of life and higher levels of anxiety and depression compared to those who had never been infected.

Although mild levels of anxiety and depression were found in all groups. The study suggests that there is an impact on mental
health in individuals even one year post-infection compared to never infected individuals. This highlights the importance of ongoing
mental health support for individuals who have experienced the virus. Overall, the study emphasizes the need for a comprehensive
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approach to mental health care that considers both those who have been infected and those who have not.

Keywords: anxiety, COVID-19, depression, quality of life, SF-36

Introduction

COVID-19 was originally discovered in December 2019, the disease quickly expanded over all of China, and by
February 2020, COVID-19 had spread to a large number of different nations.'> In March 2020, the World Health
Organization (WHO) declared COVID-19 to be a pandemic.* The first case of COVID-19 in Saudi Arabia was reported
in March 2020. At this time, there are 841,469 COVID-19 cases in the kingdom. COVID-19 cases have a wide range of
documented symptoms including fever, cough, dyspnea, fatigue, muscle aches, headache, loss of taste or smell, sore
throat, congestion or runny nose, nausea or vomiting, and diarrhea.*’ According to COVID-19 longitudinal studies,
prolonged bed rest may be the cause of several pathological changes, such as lung fibrosis, atelectasis, muscle
weakening, and mental health problems. COVID-19 patients were under exposure to long-term corticosteroid therapy,
which led to common problems like musculoskeletal pain, decreased range of motion, neuropathy, and myopathy, as well
as pulmonary dysfunction, dyspnea, disorientation, and difficulty performing everyday tasks.®® Persistent symptoms and
prolonged symptoms from COVID-19 not only affect those with chronic conditions or the elderly but also young and
healthy individuals can be affected.'® Therefore, COVID-19 may lead to long- and short-term reductions in health-related
quality of life (HRQoL)."!

HRQoL is an individual’s perception of their overall well-being and incorporates a multi-dimensional concept
including several domains such as mental, physical, emotional, and social functioning.'' To control the spread of the
disease several countries used restrictive public health control which may have further impacted the HRQoL of the
patients infected with COVID-19 and the healthy as well.'> For example, forcing infected people to stay at home alone
can affect their mental health due to social isolation.!> Other restricted measures such as leisure, work, and travel may
also impact such outcomes.'? In addition, social media may also raise fear, anxiety, and depression among the
population'* which may impact their HRQoL. There are several tools to be used to measure HRQoL some of them
are disease-specific and some are generic. Generic tools such as SF-36 (36-item Short-Form Health Survey) are widely
used in research to evaluate multi-dimension measures in a different population.'>

Previous research showed significant impairment in HRQoL among COVID-19 patients within the first months after
the infection.'®'” Only a small number of studies have examined the long-term effect of COVID-19 on HRQoL within
12 months and beyond. Furthermore, mixed results were found where some studies found good functional and physical
recovery,”’*! while others have reported impaired HRQoL.** *° Interestingly, previous research highlighted that symp-
toms and characteristics of the disease may vary from nation to nation.?® Therefore, the current study compared the short-
and long-term impact of COVID-19 on HRQoL and psychological outcomes among the Saudi population.

The findings of this study would provide valuable insights into the long-term effects of the pandemic that can be
helpful to develop effective intervention strategies and healthcare policies in Saudi Arabia and other countries, to
improve the mental health and quality of life of individuals affected by the pandemic. Furthermore, it can also help to
explore access to mental care including telemedicine as a means of providing mental health support during and after the
pandemic, especially for individuals who may face barriers to in-person care.

Materials and Methods

The findings were reported following the guidelines outlined by the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) recommendations.?’

Study Design, Sampling, and Participants

This research represents an observational cross-sectional investigation carried out within the Hail, Saudi Arabian general
population between May and July 2023. To participate in the study, individuals were required to meet certain criteria,
including being 18 years or older, residing in Saudi Arabia, and expressing their willingness to take part. Notably,
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individuals with pre-existing psychiatric conditions predating the COVID-19 pandemic and those experiencing severe
health problems were excluded from the study. A convenience sample of residents living in Hail, Saudi Arabia was
assembled. The study’s anticipated sample size was calculated to be 280 using the Raosoft software (http://www.raosoft.

com/samplesize.html), accessed on March 18, 2023, for estimation. Raosoft is a software platform that specializes in

web-based data collection and analysis, offering a user-friendly interface for designing, administering, and analyzing
surveys, enhancing its utility for researchers and professionals engaged in survey design and analysis. The participants
were categorized into three distinct groups based on the various time intervals of COVID-19 infection: the “never-been-
infected” group, the “one-year infected group”, (individuals infected within the last 12 months), and the “more than
one year infected” group (individuals infected more than 12 months ago) (Figure 1).

Study Tools

A validated, self-administered questionnaire was used in this study. We employed a set of standardized assessment tools
(SF-36 questionnaire, Hamilton Anxiety Rating Scale (HAM-A), and Hamilton depression rating scale (HDRS)) and
collected the following: age, gender, smoking status, number of COVID-19 vaccination doses received, self-reported
general health status and previous COVID-19 infection duration. SF-36 questionnaire and Hamilton Anxiety and
Depression Scale which are reliable and valid outcome measures. We selected these questionnaires based on their ease
of administration and alignment with our research goals and population characteristics. The SF-36 questionnaire, being
the most popular and widely used tool for assessing health-related quality of life (HRQoL), was chosen for its relevance.
Additionally, it has been extensively employed in evaluating the quality of life among individuals affected by COVID-19.
Similarly, the Hamilton Anxiety and Depression Scales are among the foremost rating scales for assessing anxiety and
depression, and they have been widely utilized to evaluate psychological outcomes in COVID-19 patients. To ensure
consistency, electronic versions of the SF-36, HAM-A, and HDRS questionnaires were employed, and their validity and
reliability were found to be comparable to the paper-based versions. SF-36 questionnaire and Hamilton Anxiety and

Depression Scale have been validated in the Arabic language and adopted for use within the Saudi population.”®>'

SF-36 Questionnaire

The quality of life was evaluated using the validated Arabic version for the Saudi population of the SF-36
questionnaire.’®> The electronic administration of SF-36 demonstrated comparable performance to its paper-based
version.”® This questionnaire is composed of 36 questions, categorized into eight distinct sections as follows; (1)

Potential E
. . xcluded
part'c'pa_nts_ (pre-existing psychiatric conditions , and
. (>18 years, Saudi residents) severe health issues, and not fulfilling
Sampling inclusion criteria

| Informed Consent |

|

Response to questionnaire
( Demographics, SF-36 , HAM-A ,& HRDS)

Data
Collection

Final selected sample

(n=292)
Categorization . )
Never been-infected One-year infected More than one year
group (n = 134) group (n = 43) infected group (n=115)

Figure | Flow diagram of selection, data collection, and categorization of participants.
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physical functioning (10 questions), (2) role limitations due to physical health problems (4 questions), (3) role limitations
due to personal or emotional problems (3 questions), (4) energy/fatigue (4 questions), (5) bodily pain (2 questions), (6)
general health perceptions (5 questions), (7) social functioning (2 questions), and (8) emotional well-being (5 questions).
A higher score on the SF-36 subscales, which range from 0 to 100, indicates greater health.>*

Hamilton Anxiety Rating Scale (HAM-A)

Anxiety in study participants was assessed by the Hamilton Anxiety Scale.”>* The level of anxiety was measured from the
Hamilton Anxiety Rating Scale (HAM-A). The questionnaire is easy to use and contains 14 questions that measure both
somatic anxiety (anxiety-related physical problems) and psychic anxiety (anxiety-related mental agitation and psychological
issues). The score of each question ranged from 0 to 4 which provides a total with a maximum score of 56 and a minimum
score of 0. A value <17 indicates mild severity, 18 to 24 is mild to moderate and from 25 to 30 indicates moderate to severe
anxiety.>’

Hamilton Depression Rating Scale (HDRS)

To measure the severity of depression the Hamilton depression rating scale (HDRS) was used. The questionnaire consists
of 17 questions with a maximum score of 45 and a minimum score of 0. A score from 0 to 7 specifies no depression, 8 to
16 mild depression, 17 to 23 moderate depression, and above 24 severe depression.®

Data Collection

The data was collected using an online system using Google Forms. The electronic versions of SF-36, HAM-A, and HDRS
questionnaires were used. Before the participants started filling out the questionnaires, an introductory part was prepared
which contained the purpose of the study along with participant consent. After that, demographic data were collected as
follows, age, gender, smoking, COVID-19 vaccination doses, and previous infection time with COVID-19. Participants were
also asked to self-assess their general health, with responses categorized into excellent, very good, good, fair, and poor.
Regarding the previous infection, multiple-choice questions were used. The questionnaire required 15 to 20 minutes to be
collected. The survey link was shared with the Saudi population using social media platforms such as WhatsApp, Twitter,
and Snapchat. Subsequent multiple reminders were sent to the potential participants to get a good response rate.

Ethical Considerations
Ethical approval was gained for the current study from the ethical committee of Hail University under the ethics number
H-2021-236. Informed consent was obtained from every study participant before the commencement of data collection.

Statistical Analysis

After the responses were collected from the participants, the data were downloaded as an Excel sheet. The data was then
coded and entered into the SPSS Version 28.0.1.1. Based on data availability, participants were divided into three groups
(never been infected, infected in the last 12 months, infected more than 1 year ago). Descriptive statistics were
communicated using numerical values and corresponding frequencies. To compare the groups, a one-way analysis of
variance (ANOVA) test was used when the data met the assumption. If the data did not meet the assumption, the
Kruskal-Wallis test was used. When the one-way ANOVA test was significant, a pairwise comparison was conducted
using Tukey adjustment. To compare differences between the groups, which is considered as a nominal variable a chi-
square test was used. The significant level was considered to be 0.05. Cohen’s d was calculated to estimate the effect size
and interpreted as small = 0.2, medium = 0.5, and large = 0.8.

Results

Baseline Characteristics
In this study, we collected a total of 292 responses, which were subsequently categorized into three groups: the “never-been-
infected” group (n = 134), the “one-year infected group” (n = 43), and the “more than one year infected”” group (n = 115). The
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mean and standard deviation of the age for these groups was 34.7 (11.4) for the “never-been-infected” group, 33.4 (9.2) for the
“one-year infected group”, and 33.8 (9.4) for those infected more than one year ago. Notably, a higher proportion of males was
observed in both the never-infected group (62.7%) and the more than one-year-infected group (64.3%). One year Infected
group demonstrated the highest percentage of non-smokers (86.0%). At least one dose of the COVID-19 vaccine was taken by
each participant. Participants’ self-assessment of general health showed a prevalent perception of “excellent” and “very good”,
with percentages ranging from 32.8% to 43.3% (Table 1).

Quality of Life

When comparing various SF-36 subscales using One-way ANOVA, including physical functioning, role limits brought
on by physical health issues, role restrictions brought on by personal or emotional issues, energy/fatigue, and emotional
well-being, no significant differences were observed between the three groups. Similarly, there were no significant
differences in HAM-A and HDRS scores. However, the analysis revealed a noteworthy finding: the social functioning
subscale of the SF-36 showed a significant difference between the groups (F (2, 289) = 6.094, p = 0.01) with an effect
size of d = 0.95 as measured by Cohen’s d indicating a large effect (Table 2).

Anxiety and Depression
The mean (M) and standard deviation (SD) for Hamilton Anxiety Rating Scale (HAM-A) scores were as follows: for the
“never been infected” group, M = 9.19 (SD = 10.55); for the One year infected group, M = 10.49 (SD = 10.40); and for
the More than one year infected group, M = 8.51 (SD = 10.37). There were no statistically significant differences
between the groups for HAM-A scores, (F (2, 89) = 0.565, p = 0.57). Moreover, Cohen’s effect size value (d = 0.20)
suggested a low practical significance (Table 2).

Similarly, for Hamilton Depression Rating Scale (HDRS) scores, the means and standard deviations were as follows:
“Never been infected” group, M = 9.75 (SD = 8.02); “one-year infected” group, M = 11.48 (SD = 7.63); “more than

Table | Baseline Characteristics of Study Participants

Characteristic Never Infected One Year Infected More Than One Year
Group (n = 134) Group (n = 43) Infected Group (n = 115)
n (%) | mean (SD) | n (%) / mean (SD) n (%) | mean (SD)
Gender n (%) Male 84 (62.7) 22 (51.2) 74 (64.3)
Female 50 (37.3) 21 (48.8) 41 (35.7)
Age (years), mean (SD) 347 (11.4) 334 (9.2) 33.8 (94)
Smoking n (%) No 99 (73.9) 37 (86.0) 87 (75.7)
Yes 35 (26.1) 6 (14.0) 28 (24.3)
How many doses of the COVID-19 | dose 1 (0.7) I (2.3) 4 (3.5)
vaccine have you received? n (%)
2 doses 27 (20.1) 12 (27.9) 27 (23.5)
3 doses 103 (76.9) 29 (67.4) 83 (72.2)
More than 3 doses 3(22) 1 (2.3) 1 (0.9)
How would you describe your general Excellent 58 (43.3) 16 (37.2) 45 (39.1)
health?
Very good 44 (32.8) 15 (34.9) 45 (39.1)
Good 19 (14.2) 7 (16.3) 15 (13.0)
Fair I (8.2) 5(11.6) 9(7.8)
Poor 2 (1.5) 0 (0.0 1 (0.9)
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Table 2 SF-36, HAM-A, and HDRS Questionnaires Comparison Between the Groups

Variable Never Been One Year More Than One Year P-value Effect size
Infected Infected Infected

Mean (SD) Mean (SD) Mean (SD)
Physical functioning 70.30 (29.61) 65.47 (31.37) 74.09 (26.51) 0.22 0.54
Role limitations due to physical health 65.30 (42.80) 53.49 (44.18) 67.39 (38.92) 0.17 0.71
problems
Role limitations due to personal or 58.71 (43.87) 53.49 (45.51) 56.23 (43.34) 0.77 0.28
emotional problems
Energyl/fatigue 54.03 (17.92) 48.95 (17.31) 52.83 (19.43) 0.29 0.40
Emotional well-being 59.70 (18.01) 56.37 (16.74) 60.56 (21.13) 0.47 0.32
Social functioning 74.63 (20.68) 61.05 (25.18) 71.85 (22.81) < 0.0l 0.95
Bodily pain 78.30 (22.37) 72.62 (25.76) 75.35 (22.67) 0.32 0.42
General health perceptions 66.22 (15.17) 60.88 (15.70) 63.95 (15.63) 0.13 0.47
HAM-A 9.19 (10.55) 10.49 (10.40) 851 (10.37) 0.57 0.20
HDRS 9.75 (8.02) 11.48 (7.63) 9.86 (8.08) 0.45 0.21

Note: The bold-faced value represents the statistically significant level.

one year infected” group, M = 9.86 (SD = 8.08). No significant differences were observed among the groups for HDRS

scores, F (2, 288) = 0.797, p = 0.45). Moreover, Cohen’s effect size value (d = 0.21) suggested a low practical

significance (Table 2).

While most variables did not exhibit significant differences, the bar charts showed an intriguing trend. Values across

all variables were consistently worse in individuals who had been infected in the last year, compared to those who had

never been infected. Notably, individuals with more than one year infection exhibited scores within the normal range

compared to both the never-infected individuals and those who had experienced the infection for more than one year

(Figures 2 and 3).
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Figure 3 Comparison of HAM-A and HDRS scores between the groups.

Comparison Between Groups

Pairwise comparison showed that individuals who were infected in the last year showed a significant reduction in social
functioning compared to both individuals who had never been infected (mean difference —13.58 (4.40-22.76) p < 0.01)
and those infected more than one year ago (mean difference —10.80 (1.44-20.16) p = 0.02) (Tables 2 and 3).

Discussion
The present study aimed to explore the impact of COVID-19 on both short-term and long-term Health-Related Quality of
Life (HRQoL) and psychological outcomes within the Saudi population. Through the assessment of HAM-A and HDRS
scores, our investigation revealed noteworthy insights into the psychological implications of COVID-19 infection across
different time frames. HAM-A and HDRS scores showed mild levels of anxiety and depression in all groups. Based on
the scores of HAM-A and HDRS, our study found a slight increase in anxiety and depression in individuals infected
one year ago compared to the never-infected individuals and the individuals with more than one year of infection.
Additionally, we examined the broader dimensions of HRQoL using the SF-36 questionnaire, shedding light on the
multifaceted consequences of the pandemic on individuals’ well-being. Likewise, the overall HRQoL was also lower in
individuals infected one year ago compared to the never-infected individuals and the individuals with more than one year
of infection. The score of the social functioning subscale of SF-36 showed a significant difference between the groups.
Our findings indicated higher levels of anxiety and depression among individuals who had contracted COVID-19
one year prior compared to both the never-infected individuals and those who had experienced the infection for more
than one year. This elevation in psychological distress, although modest, underscores the potential persistence of mental
health challenges even after the acute phase of the infection. These results align with emerging evidence that suggests the
existence of post-acute psychological symptoms in a subset of individuals who have recovered from COVID-19.%%*

Table 3 Pairwise Comparison for Social Functioning

Comparison Mean Difference (I-)) | Std. Error Sig. 95% Confidence Interval
Lower Bound | Upper Bound
Never been infected | One year infected 13.58 3.90 < 0.0l 4.40 22.76
More than one year infected 2.78 2.83 0.59 —-3.88 9.44
One year More than one year infected —10.80 3.97 0.02 -20.16 —1.44

Note: The bold-faced value represents the statistically significant level.
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Intriguingly, when comparing individuals infected one year ago to both those who had never been infected and those
with infections exceeding one year, we observed consistently lower HRQoL scores in individuals infected one year ago.
The declined HRQoL may be linked with prolonged isolation, anxiety, and depression caused by viral infection.** One
plausible explanation is that survivors of COVID-19 exceeding one year may have developed a heightened sense of
resilience and appreciation for life, leading to an improved subjective assessment of their overall well-being.*!

The individuals infected one year ago showed lower scores in all domains of SF-36 and the energy/fatigue domain was
recorded at the lowest level. This represents a compromised HRQoL in this group that may have extended beyond the acute phase
of the disease. In line with our findings, previous studies reported that all domains of SF-36 of quality of life reduced after
COVID-19 infection.'"*? The significant difference in the social functioning subscale of the SF-36 questionnaire among the
studied groups is of particular importance. This difference underscores the intricate interplay between mental health and social
interactions, indicating that individuals infected with COVID-19 more than one year ago might have adapted more effectively to
the altered social landscape brought about by the pandemic. This finding is consistent with studies suggesting that individuals
with prior exposure to stressors may develop coping strategies that facilitate better adaptation to subsequent challenges.*’

The consistently mild level of anxiety and depression observed across all groups, as indicated by the HAM-A and
HDRS scores, provides valuable context for understanding the psychological impact of COVID-19 within the Saudi
population. However, the mean scores in the year-infected group were slightly higher than the other groups. This
observation of mild anxiety and depression levels aligns with the findings of several international studies that have
reported a general increase in psychological distress during the pandemic.®” This is in line with a study conducted in
India by Kaur, Nimarpreet et al who also reported a mild level of psychological impact in the majority of the general
population.** The presence of mild anxiety and depression levels in both individuals infected and those never infected
suggests a broader societal impact of the pandemic beyond the direct physiological effects of the virus. The reason for
anxiety in the general population irrespective of infection can be due to anxiety and depression was associated with the
fear of COVID-19 in previous studies.*> Moreover, the restricted leisure and social activities also imposed a psychosocial
impact on the general population.'*'? This underscores the need for comprehensive mental health support for the entire
population, irrespective of infection status.

The anxiety and depression symptoms were prevalent across different countries and populations, reflecting the shared
global experience of uncertainty and disruption caused by COVID-19. This finding also echoes the broader recognition that
the pandemic has had a widespread influence on mental health, irrespective of infection status.>*** Our findings differ from
studies from other authors in which they reported severe psychological impact and post-traumatic stress disorder symptoms.*®

Interestingly, our study’s finding of a slight elevation in anxiety and depression among individuals infected one year
ago compared to those with a longer infection duration of more than 12 months ago might indicate a potential trajectory
of psychological adjustment over time. Individuals with longer infection duration could have adapted and developed
coping mechanisms to better manage the psychological implications of the pandemic, leading to comparatively lower
levels of anxiety and depression. On the other hand, those who were infected one year ago might still be navigating the
transition from acute to post-acute phases of recovery, potentially contributing to the observed increase in symptoms.

Strengths and Limitations

Indeed, here are some potential strengths of the study on the short-term and long-term impact of COVID-19 on quality of
life and psychological outcomes in Saudi Arabia. The study contributes to the growing body of knowledge regarding the
multifaceted impact of COVID-19 on mental health and quality of life, particularly in the context of Saudi Arabia. The
study utilized well established and validated assessment tools such as the SF-36, HAM-A, and HDRS, which enhanced
the reliability and validity of the data collected. The study provides a temporal assessment of those who have been
infected with COVID-19 at various time points to understand the evolving impact of the pandemic over time.

It is important to acknowledge the limitations of our study. Our analysis relied on self-reported measures, which could
be influenced by recall bias and individual differences in reporting. Due to a lack of logistics support, we relied on non-
probability sampling and findings may not be representative of the entire population, so researchers should be cautious
when generalizing results. A cross-sectional design does not enable the exploration of causal relationships; to investigate
deeper into causation longitudinal studies are imperative. We acknowledge the limitation of a relatively small sample size
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and the uneven distribution within the groups. Additionally, our study did not consider potential confounding variables
such as access to healthcare, and social characteristics, which could affect our results.

Conclusions

In conclusion, the influence of COVID-19 on psychological well-being and Health-Related Quality of Life (HRQoL) outcomes
within the Saudi population is significant, regardless of whether individuals have been infected with the virus. The observed
increase in anxiety and depression among those infected, even one year after recovery, underscores the need for continued mental
health support for individuals post-infection. The psychological and HRQoL impact of the pandemic extends beyond medical
parameters and underscores the importance of addressing broader psychosocial factors that influence well-being. Further research
is warranted to unravel the mechanisms underlying these patterns and to inform targeted interventions for those affected.
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