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Comparative assessment of SF-6D health state preferences among Lebanese population pre- and post-

COVID-19 pandemic

Abstract

Objectives: Lebanon’s socio-economic situation has deteriorated significantly in recent years, a decline
further exacerbated by the COVID-19 pandemic. This multifaceted crisis may have shaped how individuals
perceive and value different health states. The primary objective of this study was to assess and compare
health state preferences of the general Lebanese population before and after the COVID-19 pandemic
using the SF-6D measure. A secondary objective was to identify key predictors of these preferences,

including sociodemographic, health, and lifestyle factors.

Methods: A cross-sectional study was conducted before and after the pandemic. A total of 249 SF-6D—
defined health states were valued by 577 participants from the general population using standard gamble.
Independent-samples t-tests and chi-square analyses examined differences in characteristics, while linear

regression models identified predictors of SF-6D utility scores.

Results: Data from 553 eligible respondents provided 3,308 valuations: 1,813 from 303 respondents pre-
COVID (July—October 2019) and 1,495 from 250 respondents post-COVID (February—July 2022). Results
showed a significant shift in health state preferences post-COVID, with higher mean utility scores (pre-
COVID: 0.646+0.284; post-COVID: 0.71940.258). Multiple regression analysis, adjusting for
sociodemographic and health state dimensions, identified time (pre/post-COVID) (B=0.070; p<.001),
number of children <14 (B=-0.017; p<.001), educational (B=0.006; p=.039), smoking (B=-0.006; p<.001),
and health conditions like asthma (B=0.028; p=.024) and liver problems (B=0.055; p=.006) as significant

predictors.
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Conclusion: This study highlights important shifts in health state preferences in Lebanon post-COVID. The
influence of family burden and lifestyle factors on valuations has implications for public health policy,

particularly when relying on pre-pandemic data.

Keywords: Lebanon, health-related quality of life, health state preferences, SF-6D, COVID-19.

Highlights

e The impact of the COVID-19 pandemic on health state preferences is unknown, and research on
this topic in the MENA region, and particularly in Lebanon, remains scarce.

e Qur findings reveal a significant post-pandemic increase in population health state valuations, as
evidenced by higher SF-6D utility index scores.

o Theresults highlight the influence of family burden and lifestyle factors on population health state

valuations.
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Introduction

Health state preferences represent individuals’ valuations of different health conditions, typically
expressed as utility values, where 0 corresponds to a health state considered to be as equivalent to being
dead, 1 signifies perfect health, and values below 0 signify the health state is regarded as being worse
than being dead [1]. These preferences provide essential information for economic evaluations and health
policy decisions, allowing comparisons across diseases, treatments, and populations. Over the past
decades, preference-based measures have become crucial tools for evaluating the effectiveness of new
treatments or public health interventions. Among the most widely used generic measures are the EuroQol
five-dimensional questionnaire (EQ-5D) [2], Health Utilities Index versions 2 and 3 (HUI2 & 3) [3,4],
Assessment of Quality of Life (AQol) [5], and the Short Form six-dimension (SF-6D), which is derived from

the original short form 36 health survey [6].

On January 30, 2020, the World Health Organization (WHO) declared the coronavirus disease
2019 (COVID-19) a public health emergency of international concern, and later, on March 11, 2020, a
global pandemic [7]. As of February 2025, COVID-19 has resulted in over 777 million confirmed cases and
more than 7 million deaths worldwide, significantly impacting public health and health-related quality of
life (HRQol) [8]. This unprecedented global event urged researchers to study the impact of COVID-19 on
HRQolL worldwide. For instance, a multi-country cross-sectional study across 13 nations found that more
than one third of respondents reported significantly worse HRQoL during the pandemic, especially in the
domains of anxiety and depression, with females disproportionately affected [9]. A systematic review of
37 studies further revealed significant decreases in HRQoL among COVID-19 survivors because of
persistent health issues, psychological problems, and financial difficulties. However, improvements were
observed following widespread vaccination, primarily by reducing infection rates, disease severity, and

pandemic-related stress and anxiety [10]. Furthermore, studies in the Middle East and North Africa
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(MENA) region found that age, gender, and income were major determinants of HRQoL [11-13]. More
specifically, females, older adults, and individuals with lower income exhibited lower HRQoL scores. In
Lebanon, however, the available evidence remains limited. One study revealed that HRQoL was positively
associated with higher income, and negatively associated with household crowding index, older age, being
married, and having hypertension [14]. Overall, whilst there is evidence around impacts on HRQolL
following the pandemic, it is unknown how this may have led to people thinking about HRQoL differently,

and in particular, how it may affect their preferences when valuing health states.

The SF-6D has become one of the most widely adopted measures for eliciting health state
preferences, primarily in the United Kingdom (UK) [6]. It has also achieved extensive usage internationally
in different countries across the globe, reaching China [15], Japan [16], Hong Kong [17], Brazil [18],
Portugal [19], Australia [20], and more recently, Lebanon [21,22]. Its application is expected to continue
expanding worldwide. The SF-6D enables standardized comparisons of health utility scores across
populations and time periods, making it an effective tool for evaluating the impact of large-scale crises on

HRQoL.

Lebanon —a middle-income country in the MENA region —has experienced a series of
unprecedented crises in recent years. From the economic collapse of 2019, followed by the COVID-19
pandemic, to the devastating Beirut Port explosion in 2020. In response to the pandemic, the government
has implemented several emergency interventions in order to mitigate the risk. For instance, lockdown
measures were taken, in addition to vaccination campaigns around the country. It is possible that these
events may have collectively shaped public perceptions of health and the relative value placed on different
health states. However, to date, limited studies have examined health state preferences and its predictors
in the Lebanese context, particularly through a comparative lens spanning the pre- and post-pandemic

periods. Therefore, this study aims to:
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e Compare the health state preferences of the Lebanese population before and after the COVID-19

pandemic using the SF-6D instrument.

o Identify key predictors of these preferences, including sociodemographic, health, and lifestyle

characteristics.

e Generate evidence to support future health policy and planning in Lebanon and similar contexts

during public health emergencies.

To our knowledge, this is the first study of its kind in Lebanon and the broader Arab region to use
the SF-6D to conduct a comparative analysis of health state preferences based on two independent cross-
sectional samples collected pre- and post-COVID pandemic. The results will provide valuable insights for
public health policymakers and inform evidence-based decisions based on preferences collected pre-

pandemic.

Methods

Study design and sampling

A cross-sectional study was conducted that enabled the assessment of changes in health state
preferences among the Lebanese population before and after the COVID-19 pandemic. The pre-COVID
period was defined as data collected between July and October 2019, prior to the nationwide protests
and the pandemic outbreak. The post-COVID period was defined as data collected between February and

July 2022, following the easing of lockdown measures and the return to normal activities.

A single representative sample was planned for the entire study, stratified by age, gender,
socioeconomic status, and educational level. Using a 95% confidence interval, a prevalence of 50%, and a

5% margin of error, the total required sample size for both phases combined can be estimated at 577
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participants [23]. Of these, 316 participants were recruited during the pre-COVID phase, and 261

participants were recruited during the post-COVID phase.

A stratified cluster random sampling design was employed to identify participants. The strata
were Lebanese governorates, and each stratum’s clusters were selected at the district level, with each
cluster consisting of 100 to 150 households. Within each cluster, households were selected using
systematic random sampling based on the probability proportional to size technique from the Lebanese
Central Administration of Statistics [24,25]. The primary sampling units were households, from which one
literate adult aged 18 years or older was selected to participate. Individuals with mental or physical
incapacities that could impair their ability to read and comprehend the questionnaire were excluded. The
Kish technique was used to randomly pick the adult participant when there were multiple eligible subjects
living in the same household. The sampling frame distribution of the study sample across the various

governorates is provided in Appendix A of the supplementary materials.

Notably, this study used the same nationally representative sample that was previously employed
to develop the Lebanese SF-6D value set, where a sample of 249 health states defined by the SF-6D were
valued by a representative sample of 577 members of the Lebanon general population, using the standard

gamble (SG) technique [22].

Survey and data collection

Data collection was conducted in two phases. Phase 1 (pre-COVID) began in July 2019 and was
initially scheduled to continue until March 2020. However, it was paused in October 2019 after responses
were collected from 316 participants, due to widespread protests, road closures, escalating political
instability and subsequently the COVID-19 pandemic and associated lockdown measures. This period
(July—October 2019) was therefore defined as the pre-COVID phase, representing the last stable period
before the onset of both the national crises and the COVID-19 pandemic. Phase 2 (post-COVID) resumed
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between February and July 2022, following the easing of lockdown measures and the return to normal
activities, and completed the remaining sample size, reaching the target of 577 respondents. Accordingly,

Phase 2 represents the post-COVID phase (February—July 2022) [22].

Health state preferences were elicited using the SF-6D instrument, a preference-based measure
derived from 11 items of the SF-36 health survey. The SF-6D defines health across six dimensions: physical
functioning (6 severity levels), role limitation (4 levels), social functioning (5 levels), pain (6 levels), mental
health (5 levels), and vitality (5 levels). These levels produce 18,000 distinct health states, ranging from
"111111" (best state across all dimensions) to "645655" (worst possible state, or 'pits'). Negative utility
values represent health states considered worse than death [8]. The SF-6D questionnaire was translated
into Arabic using forward and backward translation methods and was validated by Kharroubi et al. [26].
Participants each ranked and then valued 6 hypothetical SF-6D health states using the McMaster “ping
pong” variant of the SG, with 249 health states valued in total across the interviews [27]. The survey also
included sociodemographic information (e.g. gender, age, place of residence, education level and marital
status) and health-related data (e.g. existing conditions, doctor visits, and smoking habits). Graduate
students from health-related majors were trained on how to appropriately administer the questionnaire
to ensure reliability and avoid bias. The training content included standardized data collection procedures,
ethical protocols, informed consent, and the administration of the valuation tasks. Participants had the
option to complete the survey in English or Arabic, and informed consent was obtained from all
respondents. Ethical approval for the study was obtained from the Institutional Review Board (IRB) at the

corresponding author’s institution (Protocol code SBS-2018-0311 and date of approval March 13, 2019).

Statistical analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 29.0 (SPSS

Inc., Chicago, IL, USA). Descriptive statistics were used to summarize the data, with counts and
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percentages for categorical variables and means and standard deviations for continuous variables.
Independent samples t-tests and Chi-square tests were employed to examine differences in
sociodemographic and health characteristics between the pre- and post-COVID participants. Additionally,
simple and multiple linear regression analyses were applied to identify significant predictors of the health
state preferences i.e., elicited SF-6D utility scores, with independent variables including the period
(pre/post-COVID), sociodemographic factors, health-related characteristics, and health state dimensions.
Variables found significant in the simple regressions were included in the multiple regression model. A p-

value of less than .05 was considered statistically significant for all analyses.

Results

Sociodemographic and clinical characteristics of participants.

A total of 577 participants were initially recruited. Of these, 24 were excluded: 14 due to failure
to value the worst health state, and 10 for assigning identical values to all five intermediate states [22].
The final analytic sample included 553 respondents (95% response rate), with 10 missing values, yielding
3,308 (553 x 6 — 10) observed SG valuations across 249 health states. Among these, 1,813 valuations were

collected from 303 respondents pre-COVID, and 1,495 valuations from 250 respondents post-COVID.

As shown in Table 1 the mean age of participants increased significantly from 46.75 + 16.60 pre-
COVID to 51.75 + 18.08 post-COVID (p < .001). The study sample was older compared with the general
population, because the sampling approach involved age stratification [24]. The sample was
predominantly Lebanese (99.8%), with only six non-Lebanese participants (all recruited in the pre-COVID
phase; p =.035). More than half of the participants were married (64%; p <.001), and the average number
of children remained under 1 in both phases, though significantly fewer children were reported post-
COVID (p = .003 for children aged 15-18 and p < .001 for children aged <14). The most common
occupations among the study sample were administrators (14.2%), homemakers (13.5%), salespersons
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(13.4%), and science professionals (12.8%), with a significantly higher percentage of unemployed
participants in the pre-COVID phase (p < .001). Educational attainment varied: 2.5%, 11.7%, 15.3%, and
18.8% of the participants had no formal education, primary, intermediate, and secondary education,
respectively, whereas the rest had vocational education or university degree. Higher educational levels
were more prevalent post-COVID (p < .001). Household composition also differed: the average number of
people living in the household was significantly lower in the post-COVID phase (3.64 +1.46 vs 4.41 + 1.78;
p < .001), though the mean number of rooms was the same. The majority of the participants lived in
private housing (73%), and 44.7% had a monthly income exceeding 3,300,000 LL (~1,875 euro). Lower

income levels were significantly more prevalent in the pre-COVID phase (p < .001).

In terms of health status, participants gave significantly lower mean utility scores pre-COVID
(0.646 + 0.284) compared to post-COVID (0.719 + 0.258) (p < .001). Recall, utility scores reflect health
state preferences, where 1 denotes perfect health, O represents state considered equivalent to being
dead, and negative values indicate states perceived as worse than death. Most participants had medical
benefits (74.5%); the ones who didn’t were mostly from the pre-COVID phase (p < .001). Almost one third
of the respondents smoke at least one cigarette per day (35.4%), with significantly higher smoking rates
in the pre-COVID phase, and a higher percentage quit smoking post-COVID (p < .001). Regarding medical
conditions, hypertension, diabetes, heart disease, rheumatism joint, digestive system problems, and nasal
allergies were the most reported among the participants. Differences in doctor visit frequency and long-

term medication use were also statistically significant between phases (p < .001).

Summary of variables significantly associated with the utility index of participants

Table 2 summarizes the significant factors (p < .05) associated with the health state preferences
of participants in the pre- and post-COVID phases based on bivariate analyses (T-test for binary categorical

variables, ANOVA for multi-category variables, and Pearson’s correlation for continuous variables). In the
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pre-COVID phase, significant factors included sociodemographic factors such as governorate, district,
place of residence, gender, nationality, marital status, and job classification, as well as medical conditions
such as hypertension, heart disease, stroke, rheumatism joint, and mental disease, in addition to all the
health state dimensions. In the post-COVID phase, significant factors included sociodemographic
characteristics such as district, place of residence, gender, marital status, number of children, job
classification, educational level, type of housing, monthly income, and medical benefits; lifestyle factors
such as smoking habits; medical conditions such as liver problems, and nasal allergies; and health state

dimensions.

Comparison between utility scores pre- and post-COVID

Figure 1 displays the distribution of health state preferences pre-COVID, with a mean utility score
of 0.646 + 0.284. The distribution was negatively skewed, indicating a concentration of moderate-to-high
scores but also a subset of participants giving very low utility scores to health states. The negative kurtosis

(-0.864) reflects a relatively flattened distribution, suggesting more variability at the extremes.

Figure 2 shows post-COVID utility scores, which were significantly higher (mean = 0.719 + 0.258),
suggesting higher health state preferences. The distribution was more negatively skewed, with a greater
concentration of high utility scores, and the kurtosis (-0.144) indicated a closer to normal distribution with

less extreme variability.

Simple and multiple linear regression

Table 3. shows the results of the simple and multiple linear regression to identify predictors of
health state preferences. Results revealed that participants in the post-COVID phase gave significantly
higher utility scores compared to those in the pre-COVID phase, with a mean increase of 0.073 in the

utility scores (B = 0.070; p < .001; CI: 0.053-0.086; R? = 0.407) whilst controlling for relevant variables,
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including number of children < 14, educational level, number of people in the household, monthly average
income, smoking habit, medical conditions such as asthma and liver problems, and health state
dimensions. The analysis also revealed other significant associations, notably with the number of children
aged 14 years or younger, educational level, smoking habits, medical conditions such as asthma and liver
problems, and health state dimensions. Specifically, each additional child aged 14 years or younger was
associated with a 0.017 decrease in the utility index (B = -0.017; p < .001; Cl: -0.028 to -0.007). Smoking
habits also showed significant negative associations with utility scores. Higher educational level was
positively associated with health state preferences, corresponding to a 0.006 increase in the utility index
(B=0.006; p=.039; Cl: 0.000 to 0.011). Medical conditions such as asthma and liver problems also showed
significant positive associations with utility scores i.e. giving higher values to health states. Regarding the
SF-6D health state dimensions, all coefficients displayed the expected negative sign, indicating that poorer
health within each dimension corresponded to lower utility valuations. Finally, although we explored age
stratification during the analysis, no statistically significant associations were identified when age was

categorized. Therefore, age was retained as a continuous variable in the final model.

Discussion

This study conducted a comparative analysis of health state preferences among the Lebanese
population before and after COVID-19 pandemic, identifying important predictors. The results revealed a
significant increase in population-level health state valuations during the post-pandemic phase, as
demonstrated by an increase in the mean utility across all health state valuations elicited pre- and post-
COVID from 0.646 to 0.719. Time (pre/post-COVID), number of children below 14 years of age, smoking,
educational level, health conditions, and health state dimensions emerged as significant predictors of
these preferences. These results contribute to the growing body of research on the long-term impacts of

COVID-19, especially in the MENA region where data remain limited.
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In Lebanon, most studies investigating the impact of COVID-19 on population health have
primarily focused on specific population groups during or after the pandemic, often relying on self-
reported measures of well-being. Overall, these studies have shown that the pandemic negatively
affected the population’s quality of life [14,28]. However, to our knowledge, no research in Lebanon has
compared population health state preferences before and after the COVID-19 pandemic using
independent cross-sectional samples. Our study observed a post-pandemic increase in health state
valuations that may be attributed to several factors. Lebanese society is widely recognized for its resilience
in the face of crises [29], and it is plausible that individuals gradually adapted to post-pandemic life,
resulting in improved perceptions of valued health states. Furthermore, the increase in employment rates,
the shift toward remote or flexible work arrangements, and the easing of restrictions may have
contributed to a sense of financial and social stability, particularly among middle-income groups [30,31].
Our findings also indicate higher unemployment rates during the pre-pandemic period, which may also
help explain the increase. In addition, following the pandemic, healthcare systems began concentrating
on non-COVID-19 health problems, potentially improving access to care and influencing population

preferences for HRQoL.

When looking into the sociodemographic factors, the number of children aged 14 years or below
was found to be negatively associated with health state valuations i.e. give lower values to health states.
Whilst we do not know how this affects health state preferences in other studies, previous research
suggests that increased financial and caregiving responsibilities are linked to lower HRQoL [32]. Parents
with multiple children may face greater economic pressure and experience elevated stress, particularly
when managing the needs of young or adolescent children—both factors known to influence mental
health [33-35] and this may impact how health states are regarded. Consistent with prior research linking
higher educational attainment to better self-reported health [36,37], our findings revealed a positive

association between education and health state preferences i.e. give higher values to health states.
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Gender is also a significant factor affecting HRQoL [12,38], but our study did not reveal a statistically
significant association with gender and health state preferences. Studies reported that age is a significant
predictor of HRQoL, with older people experiencing lower valuations to health states [10,14,39]. Our study
did not detect this association between age and health state preferences. Similarly, our results showed

no significant variation in health state valuations relative to marital status.

With regard to lifestyle factors, a positive association between smoking and higher health state
valuations was observed. In Lebanon, smoking such as waterpipe use, is a popular social activity. Some
individuals may associate it with short-term stress relief or life satisfaction, despite its well-established
long-term health risks [40—-42]. Interestingly, our study found a higher rate of smoking cessation in the
post-COVID period, suggesting that the pandemic may have raised awareness of smoking-related health

risks [43]. Longitudinal designs should be used in future research to better examine this relationship.

Several limitations should be considered when interpreting our findings. First, the sample was
split between pre- and post-COVID participants due to prevailing conditions in the country, including
widespread protests, road closures, political instability, and the onset of the pandemic. Future research
would benefit from longitudinal designs tracking the same individuals over time to enable more robust
comparisons. Second, the cross-sectional design of this study allows for the identification of associations
but does not permit the establishment of causal relationships. Third, the absence of psychological
variables limits the comprehensiveness of our analysis. Finally, the data relied on self-reported responses,

which may be influenced by reporting errors or social desirability bias.

Conclusion

This study offers new perspectives into patterns of health state preferences in Lebanon before
and after COVID-19, demonstrating a general increase in population health state valuations of SF-6D
health states after the pandemic. Our study’s findings have significant policy implications, especially for
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economic recovery initiatives and public health planning that may rely on pre-COVID preferences. For
instance, developing interventions specifically designed for high-risk groups are needed. Moreover,
helping working parents by developing policies that promote parental leave, childcare, and work-life
balance, can help reduce stress. Future research should perform longitudinal analyses to evaluate long-

term changes in HRQoL in Lebanon and across the broader MENA region.
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44- Table 1: Sociodemographic and clinical characteristics of participants valuations pre-post

COVID
Variables Total (%) Pre-COVID (%) Post-COVID (%) X2 p-value
N= 3308 n= 1813 n= 1495
Governorate
Mount Lebanon 1328 (40.1) 246 (18.5) 1082 (81.5) 175.087 <.001
North 652 (19.7) 652 (100) 0
South 556 (16.8) 556 (100) 0
Bekaa 419 (12.7) 233 (55.6) 186 (44.4)
Beirut 353 (10.7) 126 (35.7) 227 (64.3)
Gender
Male 1633 (49.4) 868 (53.2) 765 (46.8) 3.557 .059
Female 1675 (50.6) 945 (56.4) 730 (43.6)
Age (Continuous)
Mean + SD 46.75+ 16.60 51.75+ 18.08 <.001"
Age (Categorical)
18-29 582 (17.6) 378 (64.9) 204 (35.1) 71.565 <.001
30-39 593 (17.9) 306 (51.6) 287 (48.4)
40-49 442 (13.4) 275 (62.2) 167 (37.8)
50-59 651 (19.7) 376 (57.8) 275 (42.2)
60+ 1040 (31.4) 478 (46) 562 (54)
Utility
Mean + SD 0.646+0.284 0.719+0.258 <.001"
Nationality
Lebanese 3302 (99.8) 1807 (54.7) 1495 (45.3) - .035°
Non-Lebanese 6 (0.2) 6 (100) 0
Marital status
Single 818 (24.7) 503 (61.5) 315 (38.5) 46.489 <.001
Married 2118 (64) 1148 (54.2) 970 (45.8)
Widowed 234 (7.1) 90 (38.5) 144 (61.5)
Divorced 132 (4) 66 (50) 66 (50)
Separated 6 (0.2) 6 (100) 0
Number of children between 15-18
Mean + SD 0.34+2.21 0.17+0.45 .003"
Number of children < 14
Mean + SD 0.56+1.02 0.40+0.86 <.001"
Job classification
Corporate managers 162 (4.9) 96 (59.3) 66 (40.7) 296.863 <.001
Science/engineering/tech prof 419 (12.8) 186 (44.4) 233 (55.6)
Administrators 467 (14.2) 222 (47.5) 245 (52.5)
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Skilled agri and related trades workers

Homemakers
Students
Retired person
Unemployed
Salespersons
Craftsman
Other

Highest degree
No schooling
Elementary
Intermediate
Secondary
Vocational
Degree or above

Number of people in the household

Mean + SD

Number of rooms
Mean + SD

Type of housing
Rental
Private
Living with parents
Living with roommates
Other

Monthly average income
less than 660,000 LL
600,000 — 1,499,000 LL
1,500,000 - 2,399,000 LL"
2,400,000 — 3,299,000 LL
greater than 3,300,000 LL

Medical benefit
Yes
No

Smoking habit
At least 1 cigarette per day
Occasionally
Already quitted
Never smoked

Hypertension
No
In the past
In the present

113 (3.4)
443 (13.5)
180 (5.5)
220 (6.7)
288 (8.8)
441 (13.4)
54 (1.6)
497 (15.1)

83 (2.5)
383 (11.7)
502 (15.3)
615 (18.8)
210 (6.4)

1479 (45.2)

508 (15.4)

2411 (73)

359 (10.9)
6(0.2)
18 (0.5)

252 (7.8)
466 (14.5)
592 (18.4)
467 (14.5)
1435 (44.7)

2446 (74.5)
838 (25.5)

1165 (35.4)
739 (22.5)
154 (4.7)

1232 (37.4)

2356 (71.4)
42 (1.3)
904 (27.4)

83 (73.5)
162 (36.6)
96 (53.3)
71(32.3)
228 (79.2)
244 (55.3)
48 (88.9)
353 (71)

77 (92.8)
221 (57.7)
306 (61)
363 (59)
120 (57.1)
690 (46.7)

4.41+1.78

4.72+1.75

256 (50.4)

1347 (55.9)

180 (50.1)
6 (100)
18 (100)

192 (76.2)
376 (80.7)
472 (79.7)
192 (41.1)
509 (35.5)

1233 (50.4)
556 (66.3)

675 (57.9)
205 (27.7)
53 (34.4)
862 (70)

1393 (59.1)
30 (71.4)
384 (42.5)

[24]

30 (26.5)
281 (63.4)
84 (46.7)
149 (67.7)
60 (20.8)
197 (44.7)
6 (11.1)
144 (29)

6(7.2) 101.322
162 (42.3)
196 (39)
252 (41)
90 (42.9)
789 (53.3)

3.64+1.46

4.76+1.85

252 (49.6) 28.022
1064 (44.1)
179 (49.9)

0

0

60 (23.8) 571.237
90 (19.3)
120 (20.3)
275 (58.9)
926 (64.5)

1213 (49.6)  63.945
282 (33.7)

490 (42.1)
534 (723)  362.951
101 (65.6)

370 (30)

963 (40.9)  77.87
12 (28.6)
520 (57.5)

<.001

<.001"

524"

N

.001

N

.001

N

.001

N

.001

<.001



Diabetes Mellitus
No
In the past
In the present

Heart Disease
No
In the past
In the present
Not sure/ Unknown

Stroke
No
In the past
In the present
Neoplasm

No
In the present

Malignant neoplasm
No
In the past
In the present

Asthma
No
In the present

Lung Disease
No
In the past
In the present

Rheumatism joint
No
In the past
In the present
Not sure/ Unknown

Mental disease
No
In the present

Kidney problems
No
In the past
In the present

Digestive system problems

2795 (84.6)
18 (0.5)
489 (14.8)

2866 (86.8)
78 (2.4)
352 (10.7)
6(0.2)

3290 (99.6)
6(0.2)
6(0.2)

3290 (99.6)
12 (0.4)

3266 (98.9)
18 (0.5)
18 (0.5)

3218 (97.5)
84 (2.5)

3242 (98.2)
6(0.2)
54 (1.6)

2978 (90.2)
48 (1.5)
270 (8.2)

6(0.2)

3284 (99.6)
12 (0.4)

3255 (98.6)
11 (0.3)
36 (1.1)

1640 (58.7)
12 (66.7)
155 (31.7)

1609 (56.1)
36 (46.2)
156 (44.3)

6 (100)

1795 (54.6)
6 (100)
6 (100)

1795 (54.6)
12 (100)

1807 (55.3)
0

0

1783 (55.4)
24 (28.6)

1765 (54.4)
6 (100)
36 (66.7)

1597 (53.6)
30 (62.5)
174 (64.4)

6 (100)

1795 (54.7)
12 (100)

1778 (54.6)
11 (100)
18 (50)
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1155 (41.3)
6 (33.3)
334 (68.3)

1257 (43.9)
42 (53.8)
196 (55.7)

0

1495 (45.4)
0
0

1495 (45.4)
0

1459 (44.7)
18 (100)
18 (100)

1435 (44.6)
60 (71.4)

1477 (45.6)
0

18 (33.3)

1381 (46.4)
18 (37.5)
96 (35.6)

0

1489 (45.3)
0

1477 (45.4)
0
18 (50)

123.303

24.982

10.037

9.964

43.993

23.794

8.196

18.013

9.924

9.438

<.001

<.001

002"

.002

<.001

<.001

.013f

<.001f

.002

.009



No
In the past
In the present
Not sure/ Unknown

Liver problems
No
In the past
In the present

Allergy nose
No
In the past
In the present
Not sure/ Unknown

Allergy skin
No
In the past
In the present

Other health conditions
No
In the past
In the present

Doctor visits
Yes
No

Long term meds
Yes
No

Number of hospital admissions

Mean + SD

2990 (90.6)
42 (1.3)
258 (7.8)
12 (0.4)

3260 (98.7)
18 (0.5)
24.(0.7)

3032 (91.8)
24 (0.7)
234 (7.1)
12 (0.4)

3093 (93.7)
42 (1.3)
167 (5.1)

3099 (93.9)
30 (0.9)
173 (5.2)

1448 (43.8)
1860 (56.2)

1449 (43.8)
1859 (56.2)

1621 (54.2)
30 (71.4)
144 (55.8)
12 (100)

1777 (54.5)
12 (66.7)
18 (75)

1621 (53.5)
18 (75)
156 (66.7)
12 (100)

1705 (55.1)
12 (28.6)
90 (53.9)

1659 (53.5)
30 (100)
119 (68.8)

712 (49.2)
1101 (59.2)

719 (49.6)
1094 (58.8)

0.23+0.58

1369 (45.8)
12 (28.6)
114 (44.2)
0

1483 (45.5)
6 (33.3)
6 (25)

1411 (46.5)
6 (25)
78 (33.3)
0

1388 (44.9)
30 (71.4)
77 (46.1)

1441 (46.5)

0
54 (31.2)

736 (50.8)
759 (40.8)

730 (50.4)
765 (41.2)

0.22+0.51

15.096

5.079

29.326

11.841

40.498

33.017

27.998

.002

079

<.001

.003

<.001

<.001

<.001

563"

X2- Chi square test; *-T-test; *-Fischer's exact test; SD: Standard Deviation
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Table 2: Summary of significant variables after bivariate analysis

Utility Index
Variables Pre-COVID Post-COVID
Governorate X
District X X
Place of residence X X
Gender X X
Age
Nationality X -
Marital status X X
Number of children between 15-18 X
Number of children < 14 X
Job classification X X
Highest degree X
Number of people in the household
Number of rooms
Type of housing X
Monthly average income X
Medical benefits X
Smoking habits X
Hypertension X
Diabetes mellitus
Heart disease X
Stroke X -
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Neoplasm -

Malignant neoplasm -

Asthma

Lung disease

Rheumatism joint X

Mental disease X -

Kidney problems

Digestive system problems

Liver problems X
Allergy nose
Allergy skin X

Other health conditions

Doctor visits

Long term meds

Hospital admissions

SF-6D health state dimensions

Physical functioning X X
Role limitation X X
Social functioning X X
Pain X X
Mental health X X
Vitality X X

(28]



Table 3: Predictors of the health state utility index

Simple linear regression

Multiple linear regression

Variables B p-value 95%CI B p-value  95%CI

Time (Pre/Post) 0.073 <.001 0.054; 0.091 | 0.070 <.001 0.053; 0.086
Governorate -0.007 .053 -0.013; 0 -

Gender 0.004 .664 -0.015; 0.023 | -

Age 0.000 244 -0.001; 0.001 | -

Marital status 0.005 426 -0.008; 0.019 | -

Number of children between 15-18 0.004 .149 -0.001; 0.01 -

Number of children < 14 -0.02 <.001 -0.03; -0.1 -0.017 <.001 -0.025; -0.009
Job classification -0.003 107 -0.006; 0.001 | -

Highest degree 0.007 .024 0.001;0.013 |0.006  .039 0.000; 0.011
Number of people in the household -0.009 .002 -0.015; -0.003 | -0.004  .077 -0.009; 0.000
Number of rooms 0.001 733 -0.004; 0.006 | -

Monthly average income 0.016 <.001 0.009; 0.023 | 0.001  .856 -0.006; 0.007
Medical benefit -0.019 .084 -0.041; 0.003 | -

Smoking habit 0.022 <.001 0.012;0.032 |-0.006 <.001 -0.009; -0.003
Hypertension 0.003 .632 -0.008; 0.013 | -

Diabetes Mellitus 0.011 .092 -0.002; 0.024 | -

Asthma 0.039 .01 0.009; 0.069 | 0.028 024 0.004; 0.052
Liver problems 0.058 .026 0.007; 0.108 | 0.055 .006 0.016; 0.094
Allergy skin 0.015 145 -0.005; 0.036 | -

Doctor visits -0.012 227 -0.031; 0.007 | -

Long term meds 0.007 493 -0.012; 0.025 | -

Number of hospital admissions 0.008 .348 -0.009; 0.025 | -
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SF-6D health state dimensions
Physical functioning

Role limitation

Social functioning

Pain

Mental health

Vitality

-0.076

-0.088

-0.076

-0.062

-0.081

-0.074

N

N

N

N

.001

.001

.001

.001

.001

.001

(30]

-0.081; -0.072
-0.096; -0.081
-0.082; -0.070
-0.067; -0.058
-0.087; -0.076

-0.080; -0.068

-0.039

-0.021

-0.022

-0.023

-0.025

-0.015

N

.001

<.001

N

.001

N

.001

<.001

<.001

-0.045; -0.034
-0.029; -0.014
-0.028; -0.016
-0.028; -0.019
-0.032; -0.019

-0.022; -0.009



Figure 1. Histogram and Descriptive Statistics
for the Adjusted Health-State Valuations Pre-COVID

300 - Observations 1813
Mean 0.646
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Figure 2. Histogram and Descriptive Statistics
for the Adjusted Health-State Valuations Post-COVID
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Appendix A. Final number of respondents by Governorate

Lebanon general

Governorate population (%)* Study sample (N)
Beirut 10 60

Mount Lebanon 40 231

North 20 118

Bekaa 13 72

South 17 96

Total 100 577

* Lebanese Central Administration of Statistics [17-18]
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