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Several types of data, including, but not limited to, the
number of confirmed cases, hospitalizations, reported con-
firmed COVID-19 deaths, excess deaths, and representa-
tive prevalence surveys are being suggested to understand
the extent and spread of COVID-19. These types of data are
usually correlated, but each of them has its strengths and
limitations. For instance, both the number of confirmed
cases and reported confirmed COVID-19 deaths are likely
to be underestimated. Excess deaths (ie, the number of
deaths observed above the expected baseline) are “the best
indicator of the mortality impacts of the pandemic” accord-
ing to a National Academies of Science, Engineering, and
Medicine (NASEM) review (1). We previously reported an
estimate for the excess deaths in Iran at national and pro-
vincial levels in the latest fall and winter using the vital sta-
tistics data from the National Organization for Civil Regis-
tration (NOCR). The estimated number of excess deaths at
the national level in the winter of 1398 SH (December 22,
2019 — March 19, 2020) was remarkably higher than the
reported confirmed COVID-19 deaths in that period, and
our estimations at provincial level were highly correlated
with the official provincial number of COVID-19 cases.
We concluded most of the excess deaths are related to
COVID-19 (2).
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The Ministry of Health and Medical Education
(MoHME) in Iran reports the number of confirmed cases
and confirmed COVID-19 deaths at the national level.
MoHME reported 184 177 confirmed cases of COVID-19
and 8223 deaths with laboratory-confirmed SARS-CoV-2
during the spring of 1399 SH (March 20, 2020 — June 20,
2020) (3, 4). The number of confirmed cases and the num-
ber of confirmed deaths of COVID-19 at the provincial
level are not publicly available.

Recently, NOCR has reported 110 384 registered deaths
during the spring of 1399 SH, which is 18 642 deaths higher
than the same season in the previous year. As illustrated in
Figure 1, the number of deaths in the spring of 1399 SH in
all provinces were higher than the previous year. Further-
more, there were 4597 more deaths in the spring of 1399
SH compared to the winter of 1398 SH (5). This is not com-
patible with the seasonal pattern of deaths in nonequatorial
countries, which usually have a lower number of deaths in
the warmer seasons (6, 7), and this is the first spring in Iran
since the data are publicly available (1393 SH, 2014 Gre-
gorian calendar) that has a higher number of deaths com-
pared to its past winter. For instance, the number of regis-
tered deaths in the winter of 1397 SH (December 22, 2018
— March 20, 2019) and the spring of 1398 SH (March 21,

1 What is “already known” in this topic:

Our previous study showed that the number of excess deaths in
the winter of 1398 is much higher than the confirmed officially
reported COVID-19 cases.

— What this article adds:

Based on the new analysis, we estimated 16 512 (95% CI: 12
333-20 691) excess deaths for Spring of 1399.
Provincial excess deaths are correlated with the rates of COVID-
19 hospital admissions. We think most of these excess deaths are
COVID-19-related.
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Fig. 1. Increase in the number of registered deaths in the spring of 1399 SH (March 20, 2020 — June 20, 2020) compared to the registered deaths in
the spring of 1398 SH (March 21, 2019 — June 21, 2019), as the percentage of registered deaths of the spring of 1398 SH, by province

2019 — June 21, 2020) were 101 210 and 91 742, respec-
tively.

We applied the same statistical approach that was ex-
plained in detail in our previous report (2) to account for
historical trend and seasonal pattern of all-cause deaths in
estimation of expected number of deaths; we estimated 16
512 (95% CI: 12 333-20 691) excess deaths at the national

18000

level in the spring of 1399 SH. This number is again re-
markably higher than the official number of COVID-19
deaths in the corresponding period, and it is also greatly in-
creased compared to the estimated 5180 (95% CI: 1023—
9337) excess deaths of the winter of 1398 SH (Fig. 2). The
results of our analyses by province are presented in Table
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Note: The first confirmed COVID-19 death was reported on February 19, 2020.

Fig. 2. Number of reported confirmed COVID-19 deaths in Iran in the winter of 1398 SH (December 22, 2019 — March 19, 2020) and the spring of
1399 SH (March 20, 2020 — June 20, 2020) compared to the estimated excess deaths
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Table 1. Estimated excess deaths in the spring of 1399 SH (March 20, 2020 — June 20, 2020) by province

H. Tadbiri, et al.

Province Excess deaths 95% confidence interval

Lower bound Upper bound
Alborz 638 (18.96%) 348 (10.35%) 928 (27.58%)
Ardabil 400 (19.00%) 222 (10.55%) 578 (27.45%)
Azerbaijan, East 1,066 (16.44%) 787 (12.13%) 1,346 (20.75%)
Azerbaijan, West 589 (13.57%) 373 (8.60%) 804 (18.53%)
Bushehr -5 (-0.49%) -112 (-10.88%) 102 (9.90%)
Chaharmahal and Bakhtiari 74 (7.04%) -30 (-2.84%) 179 (16.92%)
Fars 108 (1.95%) -158 (-2.85%) 374 (6.74%)

Gilan

Golestan
Hamedan
Hormozgan

Tlam

Isfahan

Kerman
Kermanshah
Khorasan, North
Khorasan, Razavi
Khorasan, South
Khuzestan
Kohgiluyeh and Boyer-Ahmad
Kurdistan

1,104 (21.00%)
678 (23.72%)
391 (13.29%)

136 (8.06%)
61 (8.80%)
1,444 (20.13%)
-23 (-0.65%)
348 (11.10%)
180 (14.01%)
972 (11.21%)
132 (12.48%)
1,299 (20.31%)
69 (9.17%)
454 (20.36%)

892 (16.96%)
585 (20.47%)
109 (3.71%)
-35 (-2.09%)
-14 (-1.99%)
948 (13.22%)
-341 (-9.79%)
40 (1.28%)
65 (5.04%)
544 (6.27%)
-6 (-0.52%)
905 (14.16%)
21 (-2.77%)
280 (12.55%)
169 (6.48%)
134 (6.04%)
1,109 (20.36%)
457 (22.10%)
272 (14.91%)
48 (4.88%)
-1,379 (-47.09%)
2,372 (13.39%)
200 (13.35%)

1,317 (25.04%)
771 (26.98%)
672 (22.87%)
306 (18.22%)
135 (19.58%)

1,940 (27.05%)
295 (8.49%)
655 (20.92%)
295 (22.99%)

1,400 (16.15%)
269 (25.48%)

1,693 (26.47%)
159 (21.10%)
628 (28.16%)
620 (23.75%)
433 (19.55%)

1,567 (28.76%)
732 (35.39%)
412 (22.58%)
201 (20.57%)
351 (11.99%)

4,137 (23.35%)
461 (30.79%)

Lorestan 395 (15.11%)
Markazi 284 (12.80%)
Mazandaran 1,338 (24.56%)
Qazvin 594 (28.75%)
Qom 342 (18.74%)
Semnan 124 (12.73%)
Sistan and Baluchestan -514 (-17.55%)
Tehran 3,255 (18.37%)
Yazd 330 (22.07%)
Zanjan 290 (18.27%)
Iran 16,512 (14.96%)

150 (9.45%) 429 (27.09%)
12,333 (11.17%) 20,691 (18.74%)

Note: Bold fonts illustrates the provinces with excess deaths which are statistically higher than zero.

Our estimated excess deaths for the spring of 1399 SH
are generally lower than the percentage of change in the
number of deaths compared to the previous year (1398 SH).
This is because of our analytic approach which considers
the usual increasing trend in the annual number of deaths.

The data on incident cases of COVID-19 at the provincial
level are not publicly available for this period, as MoHME
only reports the provinces divided into 3 strata of high, me-
dium, or low risk for the COVID-19 epidemic status since
the first month of the spring. The data on confirmed
COVID-19 deaths at the provincial level are not publicly
available either and we found only one recently published
report that does not cover the spring (8). Regarding other
types of data on the size of the epidemic, we only found a
prevalence survey using antibody tests that does not
completely cover the spring, is not based on random
sampling, and does not include all the provinces (9). In the
absence of any official report at the provincial level for the
number of cases or deaths, we used a heat map on daily
hospitalization rates of COVID-19 (per 100 000 individu-
als) in provinces, released by the head of the Public Rela-
tions and Information Center of the MoHME on Twitter
(10) to explore possible correlations between our
estimations of all-cause excess deaths and available data on
the size of the epidemic at the provincial level. We used
Pillow (11) and NumPy (12) libraries of the Python pro-
gramming language (13) for image processing and numer-
ical operations, respectively, to back-calculate the daily and
cumulative hospitalization rates for each province in the

spring. Figure 3 shows the correlation between provincial
excess death rates and COVID-19 cumulative hospitaliza-
tion rates per 100 000 individuals in the spring of 1399 SH.

Like the winter of 1398 SH, we think that most of the
excess deaths of the spring of 1399 SH are related to
COVID-19. We did not find any other specific reason to
explain the extra deaths in the spring. The ratio of excess
deaths to observed deaths was higher in the spring of 1399
SH compared to the winter of 1398 SH. The official data
from MoHME and NOCR show 1.21% and 7.45% of the
total deaths have been due to COVID-19 in the winter of
1398 SH and the spring of 1399 SH, respectively; our esti-
mations show 4.90% of the total deaths in winter and
14.96% of the total deaths in the spring are above the ex-
pected seasonal baseline (ie, excess deaths). This increase
would not be surprising if we accept that most of the excess
deaths are related to COVID-19, because the epidemic in
Iran was officially started on February 19, 2020, and there
was only one month of overlap between the epidemic and
the winter. Many of the provinces were in the early stages
of the epidemic during the last month of the winter. Also,
as we discussed in our previous report, there might be a
higher than the usual number of delayed registration of
deaths at NOCR, because of the epidemic-related specific
situation of the country (2). The gap between our estimates
of excess deaths and the official number of COVID-19
deaths have become closer from more than 4 times in the
winter to less than 2 times in the spring. This is also not
surprising as the testing capacity was increased in the
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Fig. 3. Association of estimated excess deaths in the spring of 1399 SH (March 20, 2020 — June 20, 2020) and reported COVID-19

hospitalization rates among provinces of Iran

spring compared to the early days of the COVID-19 pan-
demic. Also, the excess deaths of winter might be a coprod-
uct of influenza and COVID-19 epidemic, while the influ-
enza epidemic did not continue in the spring of 1399 SH.
Finally, the COVID-19 epidemic might have started sooner
than the first official report on February 19, 2020; this
means potential COVID-19 deaths before that date have not
been included in the official reports of winter while they
have affected the excess deaths.

Control of an epidemic of this magnitude is beyond the
capacity of the health system and needs intersectoral col-
laboration and community participation. Other sectors and
the general public need to be communicated regularly about
their local epidemic situation, as well as national status. To
facilitate monitoring of the epidemic situation, we believe
that MoHME should increase public access to provincial
data on the size of epidemics (such as COVID-19 deaths
and cases) and resource use (such as hospitalization and
number of tests performed).
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