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ABSTRACT
Introduction  Postacute sequelae resulting from SARS-CoV-2 
infections (LONG-COVID) have been reported. The resulting 
added economic burden from the perspective of healthcare 
organisations is not clear. Therefore, this study aims to evaluate 
the additive healthcare costs among COVID-19 recoverees, in 
a large community-dwelling general population, as incurred by 
an insurer-provider organisation over time.
Methods  In this historical cohort study, cost data from Clalit 
Health Services (CHS) were analysed. The primary endpoint 
was the direct cost incurred by CHS per month per person. 
Costs were measured for COVID-19 recoverees and matched 
controls, from January 2019 to January 2022. Difference 
in differences (DiDs) were calculated as the difference in 
mean monthly costs in cases and controls in the post-
COVID-19 individual period, deducing their cost difference in a 
prepandemic 12 months baseline period.
Results  Among N=642 868 community-dwelling COVID-19 
recoverees, 268 948 (40.8%) were 0–19 years old and 63 
051 (9.6%) were 60 years or older. A total of 16 017 (2.5%) of 
recoverees had been hospitalised during the acute phase of the 
COVID-19 disease. Costs in cases and controls converged after 
16 months from recovery. The mean monthly cost incurred by 
CHS per COVID-19 recoverees over up to 15 months (mean: 
8.25) of post-COVID-19 follow-up was higher by 8.2% (US$8.2) 
compared with matched controls. The excess cost attributable 
to post-COVID-19 effects (DID) was 7.6% of the cost in controls 
(US$7.7 per patient per month). Both net and relative DIDs were 
substantially higher in patients who required hospitalisation 
during the acute phase of COVID-19 and in older adults. Excess 
in hospitalisations, primary care physicians and medical 
specialists’ visits-related costs were observed.
Conclusions  Long-term effects of SARS-CoV-2 infections 
translate into excess healthcare costs, months after recovery, 
hence requiring adjustments of funds allocation. These excess 
costs gradually diminish after recoveree, returning to baseline 
differences 16 months after recoveree.

INTRODUCTION
The COVID-19 pandemic has a major contin-
uing effect on healthcare systems worldwide, 
including economic effects.1 2 Alongside 
the devastating effects of COVID-19-related 
deaths, the continuous effect it has on health 

must also be measured, and is essential for 
planning ahead adequate resources.3 One of 
the long-term effects of the pandemic, adding 
burden both at the level of health systems and 
of societies as a whole, is that of persistent 
symptoms after an acute SARS-CoV-2 infec-
tion (long-Covid) in a part of those infected.4 
The burden added by the substantial clinical 
impact and high incidence of long-Covid, for 
example, as high as 2.4% of the UK popula-
tion5 cannot be ignored.6

A growing body of evidence demonstrates 
the clinical manifestations of long-Covid, 
reported to persist months after the acute 
phase in a range of studies.7 8 However, some 
of the studies were limited to either inpa-
tient9–11 or outpatient settings,12 while others 
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	⇒ A growing body of evidence demonstrates the clini-
cal manifestations of long-Covid, reported to persist 
months after the acute phase. However, the result-
ing added economic burden from the perspective of 
healthcare organisations is not clear.

WHAT THIS STUDY ADDS
	⇒ The mean cost attributable to long-Covid during 15 
months of follow-up was estimated at an addition-
al 7.7%. Most of the excess cost was attributed to 
hospital bills, though excess was also observed in 
healthcare services provided in community settings. 
Excess costs were substantially higher in patients 
who were hospitalised during the acute COVID-19 
phase and in older patients. Costs in COVID-19 re-
coverees and controls converged 16 months after 
recovery.
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	⇒ Long-term effects of SARS-CoV-2 infections trans-
late into excess healthcare costs, months after 
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were limited to specific population groups, mostly older 
adults.13 Despite a growing body of clinical evidence 
regarding long-Covid, the excess costs attributed to the 
condition are yet unclear.

This study provides information on the additive health-
care costs attributable to long-Covid over time in a large 
and diverse cohort from the perspective of an insurer-
provider healthcare organisation.

METHODS
Setting and study design
This observational, retrospective population-based 
cohort study was based on costs and healthcare utilisation 
data obtained from electronic administrative and medical 
records of Clalit Health Services (CHS) members. The 
Israeli healthcare system is characterised by universal 
mandatory healthcare coverage for all permanent resi-
dence. Four health funds function as integrated payers 
providers. All residents are free to choose which of the 
four health funds to join, and may transfer from one 
health fund to another several times a year. The health 
funds are not allowed to condition membership on any 
factor.14 CHS is the largest health fund in Israel, and 
insures 4.8 million individuals (52% of the population), 
and the geographical coverage of its services extends to 
the entire country. Therefore, CHS members constitutes 
a representative sample of the Israeli population.

Attributable costs were estimated as difference in differ-
ences (DiD), deducting the difference in costs between 
cases and controls in the baseline, prepandemic period, 
from the difference in costs between these two groups 
during the individual post-COVID-19 follow-up period. 
This approach permits to control for any baseline differ-
ences between the cases and the controls affecting their 
costs, beyond that expressed by the matching parame-
ters.15 16

Study population and period
COVID-19 recoverees were defined as all CHS members 
who had a first-ever positive SARS-CoV-2 test result (either 
by reverse transcription-PCR or institutional antigen 
tests) from March 2020 to 31 December 2021.

The index date for each pair, signifying the start of a 
postrecoveree period was defined as 30 days after a first 
positive-SARS-CoV-2 test for individuals who were not 
hospitalised during their acute COVID-19 episode or 30 
days after discharge from hospitalisation due to COVID-
19. Each case was randomly matched 1:1 to a control, 
defined as an individual who did not have a positive SARS-
CoV-2 test result up to the index date. Cases and controls 
were matched by parameters which reflect variability in 
healthcare services utilisation, and were found to differ in 
the general CHS population among persons infected and 
not infected with SARS-CoV-2 (online supplemental table 
S1). The matching parameters were age, sex, population 
sector, score for socioeconomic status and six adjusted 

clinical group (ACG) categories, expressing the overall 
burden of illness for each study participant.17

The study population included individuals who had 
at least 30 days of follow-up after the index date and a 
continuous membership in CHS at least a year prior to 
the beginning of the study, to ensure sufficient back-
ground information. To ensure the representation of 
costs in a general community-dwelling population, we 
have excluded CHS members not residing in the commu-
nity, as well as those with diagnoses related to extreme 
costs (online supplemental figure S1). A full description 
of the clinical exclusion criteria is given in online supple-
mental file 1.

The study period commenced with a baseline prepan-
demic period that was defined uniformly for the entire 
study cohort as 12 consecutive months prior to the 
outbreak of the COVID-19 pandemic in Israel (March 
2019–February 2020). The post-COVID-19 follow-up 
period was defined individually for each pair, starting at 
the individual index date and ending at the earliest of: 
CHS membership cessation or death of either the case 
or the control, the control having a positive SARS-CoV-2 
test, or 31 January 2022 the end of follow-up.

Data extraction
The following data were extracted for each subject: direct 
monthly costs, age, sex, population sector, score for soci-
oeconomic status, clinical ACG, dates of COVID-19 diag-
noses and the severity of COVID-19 as reflected by hospi-
talisation due to COVID-19.

The outcome of interest was the direct monthly cost 
as incurred by CHS for each participant. Costs were 
extracted by pre-existing categories: (A) hospital bills 
(including emergency department visits, hospitalisation 
days, outpatients consultations, inpatient and outpatients 
procedures, imaging and laboratory tests), (B) Medical 
specialists’ visits in CHS community healthcare settings, 
(C) primary care physician visits, (D) nurse visits, (E) 
paramedical professions visits, (F) medications and (G) 
other costs, including imaging and laboratory tests in 
CHS outpatient settings, payments to private providers 
and patients’ copayments and refunds, excluding copay-
ments for medications. The sum of the above categories 
of expenses encompasses the direct insurer-provider 
economic burden at the patient level.

Statistical analysis
Descriptive statistics were used to characterise the 
study participants, in participants who recovered from 
COVID-19 and in controls. Costs were expressed as 
average monthly rates.

The net differences between the costs of cases and 
controls were calculated by months of follow-up and for 
the entire post-COVID-19 follow-up period. Differences 
were evaluated using the Wilcoxon signed rank for paired 
difference test.

In the descriptive analysis, follow-up extended up to 20 
months from the index date. However, as we observed a 
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convergence of the costs in cases and controls after 16 
months, overall DiDs were calculated for months 1–15 of 
follow-up.

In addition, we describe trends in mean monthly costs 
in controls, from January 2019 to January 2022, while 
excluding the individual acute COVID-19 periods for of 
both cases and matched controls.

Subgroup analysis
DIDs were examined separately among patients who were 
hospitalised due to COVID-19, and for COVID-19 outpa-
tients, by age groups (<17, 18–40, 41–60 and >60 years) 
and by sex.

Patient and public involvement statement
No patients were involved in the current study.

RESULTS
Study population
The study population consisted of N=642 868 pairs of 
cases and matched controls, who were followed for 1–20 
months. Their selection process is described in online 
supplemental figure 1. A total of 355 229 (53.9%) of the 
study population were female; 268 948 (40.8%) were 
0–19 years old, 199 311 (30.2%), were 20–39 years old, 
128 302 (19.5%) were 40–59 years old and 63 051 (9.6%) 
were 60 years or older. A total of 16 017 (2.5%) of recov-
erees had been hospitalised during the acute phase of 
the COVID-19 disease. Cases had a higher prevalence 
of diabetes, hypertension and obesity, compared with 
controls (table 1).

Overall cost DIDs
Minimal differences in mean costs between cases and 
controls were observed prior to the pandemic. However, 
the costs in cases were higher compared with controls 
during the first 15 months of the postrecoveree period 
(figure  1A), and converged subsequently. Due to this 
convergence, DiDs were calculated for a maximum 
postrecovery follow-up of 16 months (average: 8.25, 
median: 9 months), which consisted of more than 5.3 M 
person-months.

The mean monthly cost measured during the individual 
post-COVID-19 follow-up period (up to 15 months after 
recovery) in cases was US$108.8, compared with US$100.6 
in individually matched controls. After deducing the net 
monthly difference between groups during the baseline 
period of 12 consecutive prepandemic months, the mean 
net excess cost in cases (DiD) was US$7.6 per patient per 
month, 7.6% of the mean cost in controls during the 
same period (table 2).

Subgroup analysis
In the subset of N=16 017 cases who were hospitalised 
during the acute phase of COVID-19, relative cost differ-
ences (RD) were observed in the baseline prepandemic 
period, ranging from RD=20% to 45% higher mean 
monthly costs in cases compared with controls. The 

excess cost in cases compared with control was substan-
tially higher in the first postrecoveree months (RD=183%, 
116% and 97% in the first 3 months) and decreased 
gradually thereafter, returning to prepandemic levels 
18 months after the index date (defined as 30 days after 
discharge from the COVID-19-related hospitalisation) 
(figure 1B). During the entire study period, the monthly 
excess cost in cases was US$91.6 (RD=40.4%).

Among COVID-19 cases who were not hospitalised 
during their COVID-19 acute phase (N=626 838 pairs, 
97.5% of the cohort), prepandemic costs were slightly 
lower in cases compared with controls. However, in the 
individual post-COVID-19 recoveree follow-up period, 
higher costs were observed in cases compared with 
controls, gradually decreasing in the first 4 months post-
recoveree (figure  1C). During the entire study period, 
the monthly excess cost in cases was US$5.0 (RD=5.2%).

Excess costs by categories of expenses
The total net DiD ofUS$7.6 was mostly attributed to 
hospital bills, accounting for 89% of it. Excess costs were 
observed in most categories of expenses and were the 
highest for hospitalisation days (RD 20.3%), ambula-
tory care (RD 8.4%), paramedical professions visit (RD 
8.0%) and primary care physician visits (RD 7.5%). CHS 
incurred lower DiD expenses for cases for primary care 
nurse visits (RD −9.6%) and for medications (RD −6.1%).

Although the net and relative additive costs were 
substantially higher in COVID-19 inpatients, categories 
of expenses contributed similarly to the overall excess 
costs regardless of hospitalisation status. The exception 
was the category of other costs, where no excess was 
observed in outpatients, but a 77.4% excess was observed 
in COVID-19 inpatients (table 3).

Excess costs by age groups and sex
The lowest excess cost (both net and relative DiD) was 
observed in persons aged 20–39, in both COVID-19 
outpatients and inpatients: US$1.4 (1.5%) and US$26.3 
(24.3%), respectively. The highest excess costs were 
observed in persons 60 years or older in both subgroups: 
US$26.0 (9.2%) and US$128.7 (35.0%), respectively.

While the DiD was higher in outpatient female patients 
compared with males (US$4.9 vs US$4.7, respectively), 
among inpatients DiDs were lower in females (US$76.8 
vs US$93.7, respectively) (online supplemental table S2).

Trends in costs: cases and controls
The overall expense of CHS per member of the study 
cohort had increased since the start of the pandemic, 
compared with 12 months before the pandemic 
commenced. Monthly costs in cases and controls are 
presented while excluding the individual acute COVID-19 
phase, in order to reflect collateral and long-Covid effects, 
rather than the effects of an acute condition (figure 2). 
In both cases and control, we observed a sharp decline 
in costs as the COVID-19 pandemic surged in Israel in 
March–May 2020. After that period, costs had reached 
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prepandemic levels and gradually increased over time. 
Despite the higher costs observed in cases, the trends in 
both groups are similar.

DISCUSSION
Findings in context
This study evaluated the mean cost attributable to long-
Covid, as incurred by CHS over a follow-up of up to 20 
months after recovery from COVID-19 in the general, 
community-dwelling population. We found that over 
15 months of follow-up after recovery from COVID-19, 
recoverees had significantly higher costs of healthcare 
services utilisation compared with matched controls. 

Mean costs converged in the 16th month from recovery 
and remained similar in both groups thereafter. As the 
measured costs largely represent healthcare services utili-
sation, the convergence of costs in cases after 15 months 
from recovery with those of controls is likely to indicate 
that most of the clinical manifestations of long-Covid 
disappear after that period. This is in accordance with a 
recent, large study which demonstrated that most health 
outcomes arising after mild COVID-19 remained for 
several months and returned to normal within the first 
year.18

The mean monthly cost attributable to long-Covid 
represented an addition of ~8% to the cost of controls 

Table 1  Study population characteristics

N (%)

Cases (COVID-19 Recoverees) Controls P value

642 868 642 868

Female 346 048 (53.8%) 346 048 (53.8%) NS

Age groups

 � 0–19 260 293 (40.5%) 260 293 (40.5%) NS

 � 20–39 195 128 (30.4%) 195 128 (30.4%)

 � 40–59 125 565 (19.5%) 125 565 (19.5%)

 � 60–79 55 148 (8.6%) 55 148 (8.6%)

 � 80+ 6734 (1%) 6734 (1%)

Ethnicity

 � Ultra-orthodox Jewish 83 782 (13%) 83 782 (13%) NS

 � Israeli-Arab 181 828 (28.3%) 181 828 (28.3%)

 � General Jewish or other 377 258 (58.7%) 377 258 (58.7%)

Area of residence NS

 � Central area of residence 209 410 (32.6%) 206 907 (32.2%)

 � Proximate periphery 305 386 (47.5%) 296 181 (46.1%)

 � Distant periphery 124 536 (19.4%) 133 581 (20.8%)

 � Unknown 3536 (0.6%) 6199 (1%)

Socioeconomic position score NS

 � Low (1–3) 194 789 (30%) 194 789 (30%)

 � Medium-low (4–5) 207 646 (32%) 207 646 (32%)

 � Medium-high (6–7) 171 003 (27%) 171 003 (27%)

 � High (8–10) 69 430 (11%) 69 430 (11%)

ACG score NS

 � 1–4 372 235 (57.9%) 372 235 (57.9%)

 � 5–6 28 336 (4.4%) 28 336 (4.4%)

 � Unknown 242 297 (37.7%) 242 297 (37.7%)

Comorbidities and risk-factors

 � Diabetes 39 021 (6.1%) 37 543 (5.8%) 0.000*

 � Hypertension 51 463 (8.0%) 47 599 (7.4%) 0.000*

 � Hyperlipidaemia 111 147 (17.3%) 112 569 (17.5%) 0.001*

 � Smoking 113 813 (17.7%) 143 092 (22.3%) 0.000*

 � Obesity 124 877 (19.4%) 118 261 (18.4%) 0.000*

ACG, adjusted clinical group.



Wolff Sagy Y, et al. BMJ Glob Health 2023;8:e012588. doi:10.1136/bmjgh-2023-012588 5

BMJ Global Health

Figure 1  Monthly costs of COVID-19 recoverees (cases) compared with controls and relative differences, prepandemic and 
postindividual COVID-19 recovery, by month. (A) in the entire study cohort, (B) in patients who were hospitalised during the 
acute COVID-19 phase and (C) in patients who were not hospitalised during the acute COVID-19 phase.
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in the same period. Excess costs were substantially 
higher in patients who were hospitalised during the 
acute COVID-19 phase compared with those who did not 
require hospitalisation, and this small group of patients 
(2.5% of the cohort) contributed most of the overall 
observed excess cost. This finding is in accordance with 
an increased risk for long-Covid diagnosis in patients 
hospitalised during the acute phase of the infection, 
recently reported,18 as well as with other studies which 
reported a proportion as high as 72.5% of patients expe-
riencing at least one symptom in participants who were 
hospitalised due to COVID-19.7

However, age contributed independently to excess 
costs, as patients aged 60 years or older had higher excess 
costs after recoveree from COVID-19 both among those 
who were hospitalised during the acute phase of the infec-
tion and those who were not, compared with younger 
patients. Although long-Covid was reported to affect indi-
viduals of varied age groups,18 the higher cost observed in 
older persons is in accordance with other studies which 
found age to be a risk factor for long-Covid.8

Most of the excess cost was attributed to hospital bills, 
and the category of expense where the highest relative 
DiD was observed was hospitalisation days. However, a 
non-negligible DID of ~8% was also observed for primary 
care physician visits, medical specialists’ visits and para-
medical professions visits. The lower costs observed in 
COVID-19 recoverees for primary nurse visits are attrib-
utable, at least in part, to a lower number of vaccinations 
uptake in this group. The lower costs related to medica-
tions in COVID-19 recoverees are explained by an excess 
dispensation of OTC drugs where the income for CHS is 
higher than the cost.

In addition, the overall expense of CHS per member 
since the start of the pandemic was higher compared 
with the previous year, regardless of care directly related 
to COVID-19 infections. Although this increase was 
more pronounced in cases, the costs of controls had also 
increased (by US$2.4 per month, 2.7% from baseline). It 
should be noted that the mean increase we report over 
March 2020–January 2022 is observed despite the fact that 
in the early stages of the pandemic, the cost was consid-
erably low compared with prepandemic, in accordance 
with low use of healthcare services reported by numerous 
studies during the beginning of the pandemic.19–21 The 
overall increased costs in controls may reflect increases 
in healthcare services utilisation that may relate to the 
collateral effects of the pandemic on the general popu-
lation over time.

The scientific literature includes reports of approx-
imately 30% of COVID-19 recoverees who experience 
lasting symptoms, some typical of long-Covid.22 23 In some 
cases, these symptoms translate into healthcare seeking 
and increased healthcare services utilisation: Tartof et 
al had demonstrated elevated healthcare utilisation 
(as DiDs) in patients with positive SARS-CoV-2 results 
6 months after the acute infection in infected persons, 
while referring to specific clinical outcomes (including 
alopecia, bronchitis, pulmonary embolism, venous 
thrombosis, dyspnoea and more.15 Another study showed 
that long-Covid (per diagnosis documented in medical 
records) is associated with a substantial increase in the 
utilisation of healthcare services and direct medical costs, 
including an almost twofold higher risk for post-acute 
hospitalisation.24

Table 2  Mean monthly costs in cases and controls, net and relative differences, and DID over the first 15 months of follow-
up

Mean monthly costs, US$ Net 
difference, 
US$

Relative 
difference (%)Cases Controls

Prepandemic costs

Not hospitalised during acute COVID-19, N=626 851 84.5 85.6 −1.1 −1.3

Hospitalised during acute COVID-19, N=16 017 pairs 268.2 203.6 64.6 31.7

Total, N=642 868 89.0 88.4 0.6 0.7

Individual post-COVID-19 costs: months 1–15 of follow-up

Not hospitalised during acute COVID-19, N=626 851 100.9 97.0 3.9 4.0

Hospitalised during acute COVID-19, N=16 017 pairs 382.9 226.7 156.2 68.9

Total, N=642 868 108.8 100.6 8.2 8.2

DID: post-COVID-19 excess costs, after the subtraction of pre-COVID-19 differences (relative difference compared with post-
COVID-19 costs in controls)

Not hospitalised during acute COVID-19, N=626 851 5.0 5.2

Hospitalised during acute COVID-19, N=16 017 pairs 91.6 40.4

Total, N=642 868 7.6 7.6

DID, difference in difference.
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Table 3  Relative DID, % by categories of expense and by severity of the COVID-19 episode over the first 15 months of 
follow-up

Category of expense Net DID, US$ Relative DID

All patients Hospital bills (overall) 6.85 11.7%

Hospital bills breakdown Cost of hospitalisation days 4.05 20.3%

PRG costs 1.08 6.3%

ED visits costs 0.38 6.8%

Ambulatory care costs 1.34 8.4%

Primary care physician visits 0.64 7.5%

Other costs* 0.33 2.7%

Medications (costs incomes) −0.53 −6.1%

Medical specialists’ visits 0.58 6.9%

Primary care nurse visits −0.29 −9.6%

Paramedical professions visits† 0.11 8.0%

Total DID 7.67 7.6%

Hospitalisation during the 
COVID-19 episode

Category of expense Net DID, $ relative DID

Not hospitalised Hospital bills (overall) 4.86 8.7%

Hospital bills breakdown Cost of hospitalisation days 2.69 14.2%

PRG costs 0.74 4.6%

ED visits costs 0.35 6.3%

Ambulatory care costs 1.08 6.9%

Primary care physician visits 0.58 7.0%

Other costs* −0.23 −1.9%

Medications (costs incomes) −0.49 −5.9%

Medical specialists’ visits 0.52 6.3%

Primary care nurse visits −0.30 −9.9%

Paramedical professions visits† 0.06 4.9%

Total DID 5.01 5.2%

Category of expense DID, $ relative DID

Hospitalised Hospital bills (overall) 69.26 48.4%

Hospital bills breakdown Cost of hospitalisation days 46.56 86.9%

Procedure-related group 
(PRG) costs

12.19 23.8%

Emergency department visits 
costs

1.06 14.4%

Ambulatory care costs 9.45 30.7%

Primary care physician visits 2.19 15.4%

Other costs 19.76 77.4%

Medications (costs incomes) −3.58 −14.8%

Medical specialists’ visits 2.59 20.5%

Primary care nurse visits −0.21 −4.2%

Paramedical professions visits 1.58 67.8%

Total DID 91.59 40.4%

P<0.0001 in Wilcoxon signed ranks test (for all tests).
*Other costs: imaging and laboratory tests in CHS outpatient settings, payments to private providers and patients’ copayments and refunds 
(excluding copayments for medications).
†Paramedical professions visits: physiotherapists, occupational therapists, speech-language-pathologist, dietitians, psychologists and social 
workers visits.
CHS, Clalit Health Service; DID, difference in difference.
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Strengths and limitations
Our study has several strengths. First, the results are based 
on the integrated administrative and medical records 
system of CHS, with detailed demographic, clinical and 
financial data, including information on SARS-CoV-2 
tests results, regardless of where they were performed 
within the country. Additional important strengths are 
the large cohort of participants available for analysis, 
and the long period of follow-up available, compared 
with previous studies. This substantial follow-up allowed 
not only to evaluate the overall cost associated with long-
Covid, but also to identify the time when excess costs in 
COVID-19 recoverees had returned to baseline of their 
controls. However, our study has some noteworthy limi-
tations. First, the availability of data from a single health-
care provider acts as limitation, as the results may not be 
representative of other populations.

Second, our analyses were based on the comparison of 
mean costs, while individual costs within the population 
are not normally distributed. Hence, the comparison 
of means, highly affected by extreme costs, may not be 
representative of individual costs. However, means allows 
to easily deduct overall expenses and excess costs, more-
over when calculated for an entire population rather 
than a sample.

Third, this study does not link excess costs to specific 
clinical manifestations, thus a clinical interpretation 
is not possible. Moreover, we include in the analyses 
patients who were infected with SARS-CoV-2 over a rela-
tively long period of time (March 2020 to December 
2021), during which different SARS-CoV-2 variants 
were prominent in Israel. Hence, it is not possible to 

compare the effect of different variants or pandemic 
waves on the additive costs of recoverees.

Fourth, we present trends in costs from January 2019 
to January 2022 in both cases and controls (excluding 
the acute phase of COVID-19 for each pair). Changes in 
CHS expenses for controls may also reflect, additionally 
to changes in healthcare services utilisation, variability in 
pricing over time. However, changes in pricing during 
the study period were minor.

Also, recruitment of the study population ended 
(in 31 December 2021) before the Omicron variant 
(B.1.1.529) became dominant in Israel. Hence, the 
effects of the Omicron variant are not reflected in 
this study. This exclusion was necessary as SARS-CoV-2 
testing in community settings dramatically dimin-
ished after that period, making the identification of 
persons affected by COVID-19 less certain. It is likely 
that the long-term effects of COVID-19 on health and 
health services utilisation following infection with the 
Omicron variant were milder, compared with infection 
with previous variants.25

It should be noted that this study only addressed 
the direct cost of healthcare services utilisation from 
the insurer-provider perspective. However, long-Covid 
has additional related costs, including higher personal 
spending on medical care, lost earnings (which is esti-
mated to be particularly high) and lost quality of life. 
Moreover, the effects of long-Covid on the ability of 
working-age individuals' to perform their jobs were 
estimated based on CDC data at almost 1 percent of 
the US gross domestic product.26

Figure 2  Mean monthly costs in cases and controls, excluding the individual acute COVID-19 phase, January 2019–January 
2022.
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CONCLUSIONS
Long-term effects of SARS-CoV-2 infections translate 
into excess healthcare costs months after recovery, hence 
requiring adjustments of funds allocation. These excess 
costs gradually diminish after recoveree, returning to 
baseline differences 16 months after recoveree.
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