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Abstract

Background The use of opioids has increased dramatically over the past several years in Israel. The aim of this study
was to explore the trends of opioid consumption in Israel over a decade (2010-2020) stratified by socioeconomic
status (SES), residence in the periphery, and ethnic background.

Methods This cross-sectional study included all adult Maccabi Healthcare Services (MHS) patients who filled at least
one prescription for opioids during the past decade. In order to standardize dosages and compare different opioid
medications, we used the Morphine Milligram Equivalent (MME) conversion factor. We performed The Mann-Ken-
dall test with autocorrelation correction to assess each trend. We then checked the differences between the trends
with the Mann-Whitney test (for periphery) and the Kruskal Wallis (for SES and ethnic background).

Results Between the years 2010-2020, 261,270 MHS members met the study’s inclusion criteria. The proportions

of opioids consumption were 23.9/1000 patients in 2010 and 27.6/1000 patients in 2020, representing a 15% increase.
The average daily consumption of opioids was 4.6 and 10.5 MME in 2010 and 2020, respectively, an increase of 227%.
The daily MME during 2020 was higher for residents of the periphery compared to non-periphery residents (daily
MME of 14.0 compared to 10.1, respectively). Average daily MME increased gradually during the study period for all
levels of SES; the values were highest for the low SES group and the lowest for the high SES group (daily MME in 2020
for the lowest, middle, and high SES groups were 15.2 vs. 11.8 vs. 6.7 respectively).

Conclusions This study highlights that the primary concern in the increase of opioid use is the increasing dosages.
The increase in the number of patients using opioids is also significant but to a minor extent. These phenomena
disproportionately impact vulnerable populations. Education programs should be offered to physicians regard-

ing the possible harms of long-term use of opioids. These programs should emphasize the risk factors associated
with the development of opioid use disorder (OUD) and the caution needed when increasing dosages or switch-
ing to higher-potency drugs. Pain clinics and centers for rehabilitation for patients with chronic pain or OUD should
be available, not only in central areas but also in the periphery of the country. These clinics and centers should use

a holistic approach and a multidisciplinary team that includes specialists in pain and addiction. They should be finan-
cially accessible for patients from low SES group and provide solutions in multiple languages.
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Background

Opioids are a class of narcotic analgesic medications
used for medium to strong pain alleviation. While opi-
oids are quite efficient in alleviating severe pain in onco-
logical patients and for short-term use in patients after
trauma or surgery, they are considered perilous when
used chronically due to their addictive nature and the risk
of overdose [1].

Over half of the patients prescribed opioids for 90 days
will continue their consumption four years later [2]. Evi-
dence of the short-term consequences of opioid use has
been demonstrated in many studies, including gastroin-
testinal symptoms, drowsiness, pruritus and altered men-
tal state [3]. The dangers of chronic opioid use include
constipation, stomach aches, tolerance, physiological
dependence, withdrawal syndrome, misuse and addic-
tion, hormonal dysregulation, hyper-algesia, cardio-
vascular ailments (including sudden death), respiratory
suppression, and fatal overdose [1].

The use of opioids has increased dramatically over the
past several years in the United States of America (USA)
and Europe [4-7]. The rise of opioid usage brought about
multiple public health and societal consequences on a
global scale. In the USA, between 2001 and 2015, cases of
opioid intoxication have quadrupled [8]. These alarming
trends, and the burden they cause, both financially and
socially, have led to significant push-back, with even the
president of the USA declaring it an epidemic that has to
be addressed urgently [9].

Opioid use in Israel

In the last decade, several reports showed an increase
in the use of all opioids, specifically in Oxycodone com-
binations and Fentanyl [10-13]. The increase is seen
specifically in non-cancer, low SES patients [14]. The
aforementioned increase is a compound result of increas-
ing numbers of opioid-using patients, the increase in
per-patient dosages, and the duration of use. Another
alarming finding is the increase in emergency depart-
ment visits due to opioid use between 2015 and 2019[15].
According to a 2019 OECD report regarding opioid use
in 25 OECD countries, overall, there has been a 20%
increase in opioid use between 2011 and 2016, whereas
in Israel, a 125% increase was observed [4]. For compari-
son, other than the use of opioids, Cannabis licensed use
has also increased in this time period 10 folds (from 8000
licenses in 2013 to more than 80,000 licenses in 2020)
[16]. In 2022, the Ministry of Health (MoH) of Israel
instituted an expert board to recommend the necessary
steps to cope with the increase in opioid use. One of the
recommendations was to enhance monitoring of opioid
consumption and start collecting data from all healthcare
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maintenance organizations (HMOs) in oral morphine
equivalent units [17].

This study aimed to explore the trends of opioid
consumption in Maccabi Healthcare Services (MHS)
throughout a decade (2010-2020) stratified by socio-
economic status, residence in the periphery, and ethnic
background.

Methods

Study design and setting

This is a cross-sectional study with all MHS patients who
filled at least one prescription for an opioid between 2010
and 2020 and were MHS members throughout the entire
period. MHS is the second largest HMO in Israel, with
more than 2.6 million patients. MHS has electronic med-
ical records (EMR) for all its patients, and all purchases
are documented. The study was approved by the ethical
committee of MHS (0020-19-MHS). Informed consent
was waived due to the study design.

The study process

We extracted data for 5 commonly used opioids—Fen-
tanyl, Morphine, Oxycodone (including combinations
of Oxycodone), Tramadol (including a combination
of Tramadol), and Buprenorphine. We did not include
Codeine, since it is a weak opioid which is often used as
a cough suppressant. In order to standardize the dosages
of different agents, we converted all dosages to Morphine
Milligram Equivalent (MME). The MME of each opioid
reflects its potency relative to morphine. The MME is
calculated based on the recommendations of the Centers
for Diseases Control and Prevention (CDC); the formula
to calculating the MME is multiplying the daily opioid
dose for each opioid (the strength per unit * number of
units per day) by the conversion factor of the specific opi-
oid [18].

For each patient who purchased opioids during the
timeframe of this study, we collected personal data based
on their EMR, including birth date, gender, residence in
the periphery, socioeconomic status (SES), and ethnic
background (Arabs, ultra-orthodox Jews, and the rest
of the population). SES levels were defined by the Israeli
Central Bureau of Statistics [19]. It was categorized into 3
groups (low [1-4], medium [5, 6], and high [7-10]).

Statistical analysis

We calculated the average daily consumption in MME,
using the formula suggested by the CDC. We assumed
that all patients consistently used the medications on the
days issued. We repeated the analysis for stratified groups
of SES, residency (periphery/non-periphery), and ethnic
background (Arabs, ultra-orthodox Jewish, and the rest
of the population).
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We used the Modified Mann—Kendall test with auto-
correlation correction to detect trends during the period
of 2010-2020. The Mann—Kendall test is a non-para-
metric statistical test used to detect trends in data. Since
there is an autocorrelation in the data (i.e., patients con-
sumed opioids for successive years), it was essential to
correct for it to avoid biased results. Kendall’s Tau was
calculated for each series of data, along with the corre-
sponding p-value.

In order to check for differences between periphery and
non-periphery, the Mann—Whitney test was used, while
the Kruskal Wallis test was used to check for differences
between the three levels of SES, as well as for the differ-
ences between the three groups of ethnic background.

Results

Between 2010 and 2020, 261,270 MHS members met
the inclusion criteria. Of them, almost half (48.2%) were
males. One third (36.2%) of patients were 18—40 years
old, 40.7% were 41 to 60, and 23.1% were 61 years of age
or older. Six percent of patients were Arabs, 4.5% ultra-
orthodox Jews, and 89.4% represented the rest of the
population. The sample represents all SES groups, with a
distribution of 19.6%, 35.4%, and 45% in low SES, middle,
and high SES groups, respectively. More than ninety per-
cent of patients (91.6%) were residents of the central area
of the country (non-periphery residents).

The annual number of patients who filled a prescrip-
tion for opioids increased from 29,367 in 2010 to 44,927
in 2020, Kendall’s Tau-0.745, P-value-0.002 (Fig. 1). The
average daily consumption of opioids per patient who
filled prescriptions was 4.6 MME in 2010 as opposed to
10.5 MME in 2020, an increase of 227%, Kendall’s Tau-
1, p-value<0.001 (Fig. 2). Interestingly, the rate of the
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increase of MME over time is not uniform but rather
accelerating—between 2010 and 2011, the average total
MME increased by about 5%; however, this rate increas-
ingly grew, and between 2019 and 2020, there was a 17%
increase.

Usage of opioids stratified by place of residence
(periphery/non-periphery)

Throughout the study period, the proportion of patients
who resided in the periphery of Israel and filled prescrip-
tions for opioids was greater than patients who did not
live in the periphery, p-value-0.002 (for example, in 2020,
the proportion was 31.0/1000 compared to 27.5/1000,
respectively). There was an insignificant increase in both
groups; the proportion of patients that live in central
regions increased by 15% from 23.9 to 27.6, Kendall’s
Tau-0.418, p-value-0.087. A similar trend was also seen in
the periphery (the proportion increased by 6% from 29.4
to 31.0, Kendall'’s Tau-0.418, p-value-0.087) (Additional
file 1: Fig. 1S).

Trends in average daily MME were similar in both
groups of periphery and non-periphery residents, show-
ing a gradually accelerating increase in MME, Kendall’s
Tau-1, p-value<0.001 for both (Fig. 3). The correspond-
ing average daily MME per patient among non-periphery
residents was 4.5 in 2010 and increased to 10.1 in 2020
(224% increase). The averages for periphery residents
increased from 5.6 MME to 14.0 MME (252%). MME was
constantly higher for periphery residents throughout the
study period, p-value-0.028.

Usage of opioids stratified by socioeconomic status
Analysis by SES showed that throughout the study
time frame, patients from lower SES groups filled more
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Fig. 1 Total number of MHS patients fulfilling at least one prescription of opioids by year
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Fig. 3 Average daily MME per patient by periphery/non-periphery district and year

prescriptions for opioids than high and medium SES
patients, p-value-0.002. At the end of the study period,
low and medium SES had similar proportions (Additional
file 1: Fig. 2S).

Average daily MME increased gradually during the
10-year study period for all 3 levels of SES, the values
being the highest for the low SES level (Kendall’s Tau-1,
p-value-0.002) and the lowest for the high SES level (Ken-
dall’s Tau-1, p-value <0.001), p-value-0.001 (Fig. 4).

Usage of opioids stratified by ethnic background

Throughout the study time frame, Arab patients filled
more prescriptions for opioids than ultra-orthodox Jew-
ish and the rest of the population, p-value-0.001. The

proportion of patients using opioids did not show sig-
nificant changes; in the Arab population from 32.8/1000
to 33.2/1000, Kendall’s Tau-0.127, p-value-0.64, in the
ultra-orthodox Jewish, from 19.6/1000 to 16.3/1000,
Kendall’s Tau-0.127, p-value-0.64 and in the rest of
the population, from 23.7/1000 to 28.1/1000, Kendall’s
Tau-0.418, p-value-0.087 (Fig. 5).

As seen in Fig. 6, average daily MME increased sub-
stantially among all ethnic backgrounds; an increase of
240% from 2010 to 2020 among Arabs (from 4.6 to 10.9,
Kandell’s Tau-1, p-value <0.001), 230% among the the
rest of the population (from 4.6 to 10.5, Kandell’s Tau-1,
p-value-0.003), and of 180% among the ultra-orthodox
Jewish population (from 5.2 to 9.4, Kandell’s Tau-0.891,
p-value <0.001). The differences in MME between the
groups were not significant, p-value-0.653.
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Discussion

Main findings

This study demonstrated a 15% increase in the pro-
portion of opioid users between 2010 and 2020 (from
23.9/1000 MHS members to 27.6/1000 MHS members)
and an increase of 227% in daily MME (from 4.6 in 2010
to 10.5 in 2020). The proportion of opioid usage and the
average daily MME in patients residing in the periphery
and patients from lower SES groups was higher through-
out the study period. The proportion of opioid usage
among Arab patients was higher compared to ultra-
orthodox Jewish and the rest of the population. However,
the average daily MME was similar between Arabs and
the rest of the population.

Interpretation
The increase in the number of patients taking opioids
and the increase in MME seen in this study aligns with
other studies [6, 7]. This indicates two trends happening
concurrently or correlating with one another. The first
trend, is the increase in the number of patients taking
opioids. This increase plateaued in 2017, possibly due to
the increasing awareness globally regarding the poten-
tial risks of opioid consumption and the growing discus-
sion in the medical community about it. This plateau is
consistent with trends in the United States and Canada
[7, 20]. However, this trend is lagged compared to other
countries, where a decrease in opioid use has already
been reported by this time [7, 20]. While fewer patients
filled prescriptions of opioids between 2017 and 2020, the
uptick in MME per patient persisted and even displayed
an accelerating increase rate. While some of this trend
may be attributed to the worsening clinical condition of
some of the patients, this can hardly explain the overall
continual acceleration in average daily MME throughout
the last decade. A possible explanation of the increase in
both opioid and medical cannabis use is higher awareness
of pain management (by both physicians and patients)
and the concept that chronic pain is a disease in itself and
not only a symptom [21-23]. Another possibility is the
need to try opioid analgesic treatment before a patient
with severe pain can receive a medical cannabis license.
The second trend is the increase in MME. The increase
in MME may either indicate an increasing dosage of
a medication or an up switch to a different opioid with
a higher Morphine equivalent (e.g., from Morphine,
MME 1 to Fentanyl, MME 2.4). The latter is the more
likely explanation in light of the increase in prescriptions
for Fentanyl in the country [13]. Misuse of transdermal
patches of fentanyl is possible by extracting the material
from the patch and administering it intravenously or hav-
ing it insufflated or inhaled [24]. Due to its potential risks,
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MHS launched in 2023 a new program meant to decrease
opioid use, specifically fentanyl patches. Before the pro-
gram, fentanyl patches could have been prescribed by any
physician. Now, however, a pre-approval by pain special-
ists is required. This is in order to reduce the use of this
potentially harmful medication.

Whether the reason for the increase in MME is an up
switch or a dose increase, this trend may be a reflection
of known long-term effects of opioids on pain sensitiv-
ity and tolerance to opioid agents—that is, over time, for
chronic users, increased levels of pain may be present
despite opioid use [25]. This basic feature of the opioid
class of agents is at the heart of its concerning addiction
consequences.

Another noteworthy trend is revealed when comparing
the consumption of opioids in the periphery as opposed
to the central region in Israel. Here one should note that
the periphery and central divide in the country is more
than geographic; it is socioeconomic. The periphery in
Israel is generally considered to be less wealthy [26, 27].
The higher proportion and MME of opioids in deprived
areas are not unique to Israel, though each country has
a different intersection of periphery and low SES [28].
A study from the United States reported a significantly
higher risk for opioid use and opioid-associated mor-
tality in more deprived areas in the country [29]. This
is supported by further studies in the USA [30, 31].
Additionally, the average daily MME in the periphery is
consistently higher and presents with an accelerating
increase pattern compared to the average dosage in the
central region of Israel. One may consider whether this
is caused by fewer pain management alternatives, as the
periphery in Israel has consistently had scarce healthcare
resources, as demonstrated in the MoH’s report on ine-
quality in health [32].

These trends are also observed in different SES groups.
Patients from the lowest SES group have the highest pro-
portion of opioid consumption, as seen in other stud-
ies from Israel [13, 14]. However, throughout the study
period, a consistent increase in the proportions of opioid
consumption in patients from the middle SES group was
noted and approached those of the lowest SES group by
the end of the study period. The increase in MME dosage
is seen in all SES groups but is constantly higher in the
lowest SES groups. Another worth mentioning finding is
the widening gap in MME between low SES compared to
high SES (2.6 fold increase compared to 1.8 fold increase,
respectively). This is consistent with the trends and wid-
ening gap recorded in the periphery of the country, which
is, as noted, less wealthy and include higher proportions
of low SES patients. This corroborates with findings
from the USA [30, 31]. The interaction between SES and
periphery seems obvious, but should be further evaluated
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to understand where intervention is more needed in the
periphery or in low SES groups.

The final analysis performed in this study investigated
the various ethnic backgrounds comprising Israeli soci-
ety. The ultra-orthodox Jewish community and the Arab
population are considered the two predominant minor-
ity groups in Israel representing 12% and 20% of the total
population [33]. They share unique characteristics such
as large families, low SES, crowded living conditions and
a community life [33, 34]. The trends they display vary
significantly from that of the rest of the population. In the
Arab community, the proportion of patients who filled
prescriptions for opioids was considerably higher. In
the ultra-orthodox community, the proportion was sig-
nificantly lower. The MME increase trends were similar
in all three groups. It is difficult to put this finding in a
global perspective, given the differences in demographic
and political nature and the construct of the healthcare
system. However, there is evidence suggesting unpro-
portional adverse effects of opioid use in certain ethnic
groups in the USA (e.g., African Americans, Hispanics)
[35, 36] and higher proportions of opioid prescription
among certain populations [37] the Possible explana-
tions are complex. People from lower SES groups and
ethnic or religious minorities might rely on more physical
or precarious work; they might be more prone to work
accidents, predisposing them to opioid exposure and,
subsequently, opioid use disorder (OUD) [38]. Economic
and social issues are closely associated with opioid use,
mainly as a quick solution to complex health problems
involving pain, psychological trauma, disadvantages,
social isolation, or hopefulness [39].

Strengths and limitations
This study has several limitations that should be consid-
ered. First, MHS patients are not uniformly distributed
in Israel, demographically and geographically, suggesting
that patients from different ethnic backgrounds, such as
Arabs or ultra-orthodox Jewish patients may be under-
represented. Second, we did not look into the reasons
patients received opioids in this study. Pain management
approaches have changed in the recent years, and dos-
ing and clinical conditions and symptoms to which opi-
oid medication is appropriate has changed. This study
did not address the question of why opioids were given
to patients, but merely how much opioids were filled by
them. Third, we did not include Codeine in this analysis.
This study has several strengths. First, the nationwide
coverage and large number of patients. Second, is the
use of social determinants of health to identify specific
groups in the country that might need specific interven-
tion to reduce opioid consumption.
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Implications

This study highlights that the primary concern in the
increase of opioid use is the increasing dosages (as evi-
denced by the 227% increase in MME). The increase in
the number of patients taking opioids is also significant
but to a minor extent. Prevention and management
of these two phenomena can be done on several lev-
els. Primary prevention is the foremost opportunity to
stabilize the rate of prescriptions. This can be done by
continuously educating physicians about the possible
harms of opioids along with the appropriate conditions
and symptoms to which opioids may be prescribed. The
CDC guidelines recommend not to use opioid phar-
macotherapy for chronic pain as first-line therapy [18].
It is important to provide tools to physicians to iden-
tify those at risk to develop OUD. Such tools can be
implanted in the EMR and screen for those patients at
increased risk for OUD and alert the physician before
the first prescription is handed. Secondary preven-
tion is possible by avoiding increasing the dosages of
patients already on opioids and trying to avoid switch-
ing to higher-potency drugs when it is not appropri-
ate. This can be done through education programs for
physicians, by monitoring opioid prescriptions and
by requiring approval from a pain specialist for cer-
tain opioids, like the decision made by MHS regarding
Fentanyl in 2023. The CDC guidelines recommend to
discuss the risk and benefits of opioids before starting
and periodically during the treatment [18]. Consulting
pain specialists in designated multidisciplinary clinics,
when patients ask for higher dosages of opioids, may
result in other therapeutic options. Tertiary preven-
tion should be aimed at patients already receiving high
dosages of opioids or having an OUD. The CDC guide-
lines recommend to offer treatment for OUD when it
is identified in patients [18]. Centers for rehabilitation
should be available, not only in central areas but also
in the periphery of the country. They should be finan-
cially accessible through all HMOs for patients from
low SES backgrounds and provide solutions in multi-
ple languages. Medications for treating OUD should
be included in the basic health basket and offered to
patients when relevant.

Conclusions

In this study, we explored opioid use trends in Israel
between 2010 and 2020. We found an overall 15%
increase in the proportion of patients taking opioids and
an increase of 227% in the daily average MME. Through-
out the entire study timeframe, the proportion of opioid
prescription was higher for patients from the periphery
of the country, patients from the lowest SES group, and
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the Arab population. Average daily MME was consist-
ently higher for patients from the periphery of Israel and
patients from the lowest and middle SES groups.

The results found here reflect the dangerous nature of
this class of agents and its unproportioned effect on more
vulnerable patients. The increase in MME per patient was
much more substantial than the increase in the propor-
tion of patients filling prescriptions. This is meaningful
on a personal and public health level, given the long-
term consequences and costs of OUD, which have been
reported in other countries. We suggest that the Israeli
MoH prepare intervention plans for these populations at
the highest risk for use, low SES, Arab background and
patients living in the periphery of the country.

Abbreviations

HMO  Healthcare Maintenance organization
MHS  Maccabi Healthcare Services

MME  Morphine Milligram Equivalent

OUD  Opioid Use Disorder

SES Socioeconomic status

USA United States of America

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513584-024-00598-9.

Additional file 1: Fig. 1S. Rate of patients using opioids per 1000 MHS
members by periphery/non-periphery district and year, 2010-2020.

Additional file 2: Fig. 2S. Rate of patients using opioids per 1000 MHS
members by SES and year, 2010-2020.

Acknowledgements
Not applicable.

Author contributions

LA conceptualized the study, supervised the statistical analysis, and wrote the
original manuscript, and BC wrote the original manuscript. SSBD, OL, DRC, AN,
AS, and JA were major contributors in writing the manuscript. All authors read
and approved the final manuscript.

Funding
This study had no funding.

Availability of data and materials
The datasets generated and/or analyzed during the current study are not
publicly available due to ethical restrictions.

Declarations

Ethics approval and consent to participate

The study was approved by the ethical committee of MHS (0020-19-MHS).

All methods were carried out in accordance with the ethical standards as laid
down in the 1964 Declaration of Helsinki and its later amendments or compa-
rable ethical standards. Informed consent was waived due to the study design.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Page 8 of 9

Author details

"Health Division, Maccabi Healthcare Services, Tel Aviv, Israel. 2Department

of Family Medicine, Faculty of Medicine, Tel Aviv University, Tel Aviy, Israel.
3Ben Gurion University, Beer Sheva, Israel. “Diabetes and Endocrinology Clinic,
Maccabi Healthcare Services, Haifa, Israel. °Institute of Endocrinology, Diabetes
and Metabolism, Rambam Health Care Campus, Haifa, Israel. The Azrieli
Faculty of Medicine, Bar-llan University, Safed, Israel.

Received: 11 August 2023 Accepted: 26 February 2024
Published online: 07 March 2024

References

1. Lembke A, Humphreys K, Newmark J. Weighing the risks and benefits of
chronic opioid therapy. Am Fam Phys. 2016;93(12):982-90.

2. Martin BC, Fan MY, Edlund MJ, Devries A, Braden JB, Sullivan MD. Long-
term chronic opioid therapy discontinuation rates from the TROUP study.
J Gen Intern Med. 2011;26(12):1450-7.

3. Hegmann KT, Weiss MS, Bowden K, Branco F, DuBrueler K, Els C,
et al. ACOEM practice guidelines: opioids for treatment of acute,
subacute, chronic, and postoperative pain. J Occup Environ Med.
2014;56(12):2143-59.

4. Addressing Problematic Opioid Use in OECD Countries 2019. https://
www.oecd.org/health/addressing-problematic-opioid-use-in-oecd-
countries-a18286f0-en.htm. Accessed 23 December, 2023.

5. Dahlhamer JM, Connor EM, Bose J, Lucas JL, Zelaya CE. Prescription opi-
oid use among adults with chronic pain: United States, 2019. Natl Health
Stat Rep. 2021;162:1-9.

6. Hurtado |, Garcia-Sempere A, Peiro S, Sanfelix-Gimeno G. Increasing
trends in opioid use from 2010 to 2018 in the region of Valencia, Spain: a
real-world, population-based study. Front Pharmacol. 2020;11: 612556.

7. Jayawardana S, Forman R, Johnston-Webber C, Campbell A, Berterame
S, de Joncheere C, et al. Global consumption of prescription opioid
analgesics between 2009-2019: a country-level observational study.
EClinicalMedicine. 2021;42: 101198.

8. Drug Overdose Death Rates: NIH; 2023. https://nida.nih.gov/research-
topics/trends-statistics/overdose-death-rates. Accessed 23 December,
2023.

9. Justice USDo. Epidemic: Responding to America’s Prescription Drug
Abuse Crisis 2011. https://www.ojp.gov/ncjrs/virtual-library/abstracts/
epidemic-responding-americas-prescription-drug-abuse-crisis. Accessed
23 December, 2023.

10. Ponizovsky AM, Marom E, Weizman A, Schwartzberg E. Changes in con-
sumption of opioid analgesics in Israel 2009 to 2016: An update focusing
on oxycodone and fentanyl formulations. Pharmacoepidemiol Drug Saf.
2018;27(5):535-40.

11. Shapira B, Berkovitz R, Haklai Z, Goldberger N, Lipshitz |, Rosca P. Trends
and correlated outcomes in population-level prescription opioid and
transdermal fentanyl use in Israel. Isr J Health Policy Res. 2023;12(1):9.

12. Zeira G. Addiction to prescription medications in Israel. 2017. https:/fs.
knesset.gov.il/globaldocs/MMM/72ac5188-79d2-e611-80ca-00155d0206
99/2_72ac5188-79d2-e611-80ca-00155d020699_11_10420.pdf. Accessed
23 December, 2023.

13. Davidovitch N, Kranzler Y, and Miron O. Are We Nearing an Opioid Epi-
demic in Israel? 2023. https://www.taubcenter.org.il/wp-content/uploa
ds/2023/03/0Opioids-2023-ENG.pdf. Accessed 23 December, 2023.

14. Miron O, Zeltzer D, Shir T, Balicer RD, Einav L, Feldman BS. Rising opioid
prescription fulfillment among non-cancer and non-elderly patients-
Israel’s alarming example. Reg Anesth Pain Med. 2021;46(5):455-6.

15. Rosca P. Report for a meeting regarding addiction and its cosequences
by the special committee for alcohol and drug use prevention in the
Knesset - 2023 status. 2023. https://fs.knesset.gov.il/25/Committees/25_
cs_bg_1754773.pdf. Accessed 23 December, 2023.

16. Updated Status of Medical Cannabis Licenses The Medical Cannabis Unit;
2020. https://www.health.gov.il/Subjects/cannabis/Documents/licenses-
status-december-2020.pdf. Accessed 23 December, 2023.

17. Evaluating, monitoring, and the rational use of opioids for non-cancer
pain. Ministry of Health; 2022. https://www.health.gov.il/hozer/mr09_
2022.pdf. Accessed 23 December, 2023.


https://doi.org/10.1186/s13584-024-00598-9
https://doi.org/10.1186/s13584-024-00598-9
https://www.oecd.org/health/addressing-problematic-opioid-use-in-oecd-countries-a18286f0-en.htm
https://www.oecd.org/health/addressing-problematic-opioid-use-in-oecd-countries-a18286f0-en.htm
https://www.oecd.org/health/addressing-problematic-opioid-use-in-oecd-countries-a18286f0-en.htm
https://nida.nih.gov/research-topics/trends-statistics/overdose-death-rates
https://nida.nih.gov/research-topics/trends-statistics/overdose-death-rates
https://www.ojp.gov/ncjrs/virtual-library/abstracts/epidemic-responding-americas-prescription-drug-abuse-crisis
https://www.ojp.gov/ncjrs/virtual-library/abstracts/epidemic-responding-americas-prescription-drug-abuse-crisis
https://fs.knesset.gov.il/globaldocs/MMM/72ac5188-79d2-e611-80ca-00155d020699/2_72ac5188-79d2-e611-80ca-00155d020699_11_10420.pdf
https://fs.knesset.gov.il/globaldocs/MMM/72ac5188-79d2-e611-80ca-00155d020699/2_72ac5188-79d2-e611-80ca-00155d020699_11_10420.pdf
https://fs.knesset.gov.il/globaldocs/MMM/72ac5188-79d2-e611-80ca-00155d020699/2_72ac5188-79d2-e611-80ca-00155d020699_11_10420.pdf
https://www.taubcenter.org.il/wp-content/uploads/2023/03/Opioids-2023-ENG.pdf
https://www.taubcenter.org.il/wp-content/uploads/2023/03/Opioids-2023-ENG.pdf
https://fs.knesset.gov.il/25/Committees/25_cs_bg_1754773.pdf
https://fs.knesset.gov.il/25/Committees/25_cs_bg_1754773.pdf
https://www.health.gov.il/Subjects/cannabis/Documents/licenses-status-december-2020.pdf
https://www.health.gov.il/Subjects/cannabis/Documents/licenses-status-december-2020.pdf
https://www.health.gov.il/hozer/mr09_2022.pdf
https://www.health.gov.il/hozer/mr09_2022.pdf

Adler et al. Israel Journal of Health Policy Research

20.

21
22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34

35.

36.

37.
38.

39.

(2024) 13:12

Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC Clinical practice
guideline for prescribing opioids for pain: United States, 2022. MMWR
Recomm Rep. 2022;71(3):1-95.

Characterization and Classification of Geographical Units by the Socio-
Economic Level of the Population. 2023. https://www.cbs.gov.il/en/publi
cations/Pages/2023/socio-2019-e.aspx. Accessed 23 December, 2023.

Ju C, Wei L, Man KKC, Wang Z, Ma TT, Chan AYL, et al. Global, regional, and
national trends in opioid analgesic consumption from 2015 to 2019: a
longitudinal study. Lancet Public Health. 2022;7(4):.e335-46.

Glowacki D. Effective pain management and improvements in patients’
outcomes and satisfaction. Crit Care Nurse. 2015;35(3):33-41 (quiz 3).
Amaechi O, Huffman MM, Featherstone K. Pharmacologic therapy for
acute pain. Am Fam Phys. 2021;104(1):63-72.

Clauw DJ, Essex MN, Pitman V, Jones KD. Reframing chronic pain as a dis-
ease, not a symptom: rationale and implications for pain management.
Postgrad Med. 2019;131(3):185-98.

Kuczynska K, Grzonkowski P, Kacprzak L, Zawilska JB. Abuse of fentanyl:
an emerging problem to face. Forensic Sci Int. 2018;289:207-14.

Higgins C, Smith BH, Matthews K. Evidence of opioid-induced hyperal-
gesia in clinical populations after chronic opioid exposure: a systematic
review and meta-analysis. Br J Anaesth. 2019;122(6):e114-26.

Differences between the center and priphery in Israel 2016-2017.The
Central Bureau of Statistics; 2019. https://www.cbs.gov.il/he/Statistical/
stat178h.pdf. Accessed 23 December, 2023.

Kalderon-Margalit R. Health Inequalities in Israel - findings from the
national indicators report in community medicine. 2023. https://cdn.
doctorsonly.co.il/2023/03/%D7%93%D7%95%D7%97-%D7%A4%D7%
A2%D79%A8%D7%99%D7%9D-%D7%91%D7%91%D7%A8%D7%99%
D7%90%D7%95%D7%AA-%D7%9E%D7%A4%D7%95%D7%AA-%
D7%95%D7%93%D7%95%D7%97%D7%95%D7%AA.pdf. Accessed 23
December, 2023.

Dahlman D, Ohlsson H, Edwards AC, Sundquist J, Hakansson A, Sundquist
K. Socioeconomic correlates of incident and fatal opioid overdose among
Swedish people with opioid use disorder. Subst Abuse Treat Prev Policy.
2021;16(1):73.

Kurani S, McCoy RG, Inselman J, Jeffery MM, Chawla S, Finney Rutten LJ,
et al. Place, poverty and prescriptions: a cross-sectional study using Area
Deprivation Index to assess opioid use and drug-poisoning mortality in
the USA from 2012 to 2017. BMJ Open. 2020;10(5): e035376.

Gerthner R, Groves L. The Opioid Crisis and Economic Opportunity:
Geographic and Economic trends. 2018. https://aspe.hhs.gov/sites/defau
[t/files/private/pdf/259261/ASPEEconomicOpportunityOpioidCrisis.pdf.
Accessed 23 December, 2023.

Pear VA, Ponicki WR, Gaidus A, Keyes KM, Martins SS, Fink DS, et al. Urban-
rural variation in the socioeconomic determinants of opioid overdose.
Drug Alcohol Depend. 2019;195:66-73.

Peretz G, Aberbouch E, Kaufman D, Grinbaum Arizon A. Inequalities in
Health Jerusalem: Ministry of Health; 2022. https://www.gov.il/BlobF
older/reports/inequality-2021/he/publications_inequality_inequality-
2021.pdf. Accessed 23 December, 2023.

Waitzberg R, Davidovitch N, Leibner G, Penn N, Brammli-Greenberg S.
Israel’s response to the COVID-19 pandemic: tailoring measures for vul-
nerable cultural minority populations. Int J Equity Health. 2020;19(1):71.
Andelblad M, Karadi L, Pinnes R, Kliner Kasir N. Poverty and inequality in
earnings. The National Insurance Agency in Israel; 2021. https://www.
btl.gov.il/Publications/oni_report/Documents/oni2021.pdf. Accessed 23
December, 2023.

Larochelle MR, Slavova S, Root ED, Feaster DJ, Ward PJ, Selk SC,

et al. Disparities in opioid overdose death trends by race/ethnicity,
2018-2019, from the HEALing communities study. Am J Public Health.
2021;111(10):1851-4.

Hoopsick RA, Homish GG, Leonard KE. Differences in opioid overdose
mortality rates among middle-aged adults by race/ethnicity and sex,
1999-2018. Public Health Rep. 2021;136(2):192-200.

King C, Liu X. Racial and ethnic disparities in opioid use among US adults
with back pain. Spine (Phila Pa 1976). 2020;45(15):1062-6.

Shaw WS, Roelofs C, Punnett L. Work environment factors and prevention
of opioid-related deaths. Am J Public Health. 2020;110(8):1235-41.
Dasgupta N, Beletsky L, Ciccarone D. Opioid crisis: no easy fix to its social
and economic determinants. Am J Public Health. 2018;108(2):182-6.

Page 9 of 9

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.cbs.gov.il/en/publications/Pages/2023/socio-2019-e.aspx
https://www.cbs.gov.il/en/publications/Pages/2023/socio-2019-e.aspx
https://www.cbs.gov.il/he/Statistical/stat178h.pdf
https://www.cbs.gov.il/he/Statistical/stat178h.pdf
https://cdn.doctorsonly.co.il/2023/03/%D7%93%D7%95%D7%97-%D7%A4%D7%A2%D7%A8%D7%99%D7%9D-%D7%91%D7%91%D7%A8%D7%99%D7%90%D7%95%D7%AA-%D7%9E%D7%A4%D7%95%D7%AA-%D7%95%D7%93%D7%95%D7%97%D7%95%D7%AA.pdf
https://cdn.doctorsonly.co.il/2023/03/%D7%93%D7%95%D7%97-%D7%A4%D7%A2%D7%A8%D7%99%D7%9D-%D7%91%D7%91%D7%A8%D7%99%D7%90%D7%95%D7%AA-%D7%9E%D7%A4%D7%95%D7%AA-%D7%95%D7%93%D7%95%D7%97%D7%95%D7%AA.pdf
https://cdn.doctorsonly.co.il/2023/03/%D7%93%D7%95%D7%97-%D7%A4%D7%A2%D7%A8%D7%99%D7%9D-%D7%91%D7%91%D7%A8%D7%99%D7%90%D7%95%D7%AA-%D7%9E%D7%A4%D7%95%D7%AA-%D7%95%D7%93%D7%95%D7%97%D7%95%D7%AA.pdf
https://cdn.doctorsonly.co.il/2023/03/%D7%93%D7%95%D7%97-%D7%A4%D7%A2%D7%A8%D7%99%D7%9D-%D7%91%D7%91%D7%A8%D7%99%D7%90%D7%95%D7%AA-%D7%9E%D7%A4%D7%95%D7%AA-%D7%95%D7%93%D7%95%D7%97%D7%95%D7%AA.pdf
https://cdn.doctorsonly.co.il/2023/03/%D7%93%D7%95%D7%97-%D7%A4%D7%A2%D7%A8%D7%99%D7%9D-%D7%91%D7%91%D7%A8%D7%99%D7%90%D7%95%D7%AA-%D7%9E%D7%A4%D7%95%D7%AA-%D7%95%D7%93%D7%95%D7%97%D7%95%D7%AA.pdf
https://aspe.hhs.gov/sites/default/files/private/pdf/259261/ASPEEconomicOpportunityOpioidCrisis.pdf
https://aspe.hhs.gov/sites/default/files/private/pdf/259261/ASPEEconomicOpportunityOpioidCrisis.pdf
https://www.gov.il/BlobFolder/reports/inequality-2021/he/publications_inequality_inequality-2021.pdf
https://www.gov.il/BlobFolder/reports/inequality-2021/he/publications_inequality_inequality-2021.pdf
https://www.gov.il/BlobFolder/reports/inequality-2021/he/publications_inequality_inequality-2021.pdf
https://www.btl.gov.il/Publications/oni_report/Documents/oni2021.pdf
https://www.btl.gov.il/Publications/oni_report/Documents/oni2021.pdf

	Use of prescription opioids in Israel and socio-economic correlations between 2010 and 2020
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Opioid use in Israel

	Methods
	Study design and setting
	The study process
	Statistical analysis

	Results
	Usage of opioids stratified by place of residence (peripherynon-periphery)
	Usage of opioids stratified by socioeconomic status
	Usage of opioids stratified by ethnic background

	Discussion
	Main findings
	Interpretation
	Strengths and limitations
	Implications

	Conclusions
	Acknowledgements
	References


