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Abstract

Background: The Middle East and North Africa, is one of few regions where the number of new human
immunodeficiency virus infections is increasing. The present study aimed to estimate the attributable burden of
unsafe sex and drug use in Acquired immunodeficiency syndrome in the Middle East and North Africa countries.

Methods: We used the Global Burden of Disease data 2017 to estimate the attributable mortality and disability-
adjusted life-years to unsafe sex and drug use in Acquired immunodeficiency syndrome in the Middle East and
North Africa countries (21 countries) from 1990 to 2017 by region, sex and age. The percent change was calculated
at three time points by country and sex.

Results: The rate of Disability-adjusted life years/100,000 attributed to drug use for Acquired immunodeficiency
syndrome increased 1.10 (95% Cl: 0.75-1.71) to 1339 (95% Cl: 9.98-18.17) in women of Middle East and North Africa
countries from 1990 to 2017, and there is an increasing trend in Disability-adjusted life years attributable to drug
use for Acquired immunodeficiency syndrome in men. The rate of Disability-adjusted life years/100,000 attributed
to unsafe sex for Acquired immunodeficiency syndrome increased in women of Middle East and North Africa
countries, 5.15 (95% Cl: 3.34-8.07) to 53.44 (95% Cl: 38.79-75.89); and 10.06 (95% Cl: 6.61-16.18) to 46.16 (95% Cl:
31.30-72.66) in men. Age-standardized mortality rate attributed to drug use and unsafe sex for Acquired
immunodeficiency syndrome increased from 1990 to 2017 in both sex in Middle East and North Africa countries.

Conclusion: The rate of Disability-adjusted life years /100,000 and age-standardized mortality rate attributed to
unsafe sex and drug use increased in Middle East and North Africa from 1990 to 2017. While most of such countries
have traditional cultures with religious believes, such increase need to be addressed in more depth by all policy
makers.
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Background

The Middle East and North Africa (MENA), is one of
few regions where the number of new human immuno-
deficiency virus (HIV) infections is increasing [1]. New
HIV infections in the MENA region have increased by
31% since 2001, which is the highest increase among all
regions in the world [2]. Between 2000 and 2015, the in-
crease in the number of new infections was estimated at
over a third, while that of Acquired immunodeficiency
syndrome (AIDS) -related deaths, at over threefold [3,
4]. However, the current prevalence of 0.1% is still
among the lowest rates globally [2]. The majority of
these infections seem to be occurring among key popu-
lations, including people who inject drugs (PWID), their
sexual partners and sex workers (SWs). Studies have
shown that transmission through unsafe sex and drug
users is high and significant, and these are two import-
ant risk factors for HIV/AIDS [1, 5-7].

To reduce the burden of HIV/AIDS, it is important to
identify and estimate the attributable burden of risk fac-
tors associated with HIV/AIDS. Globally, in 2013, more
than 10 million disability-adjusted life-years (DALYs)
were estimated to be attributable to previous exposure
to HIV, Hepatit B virus (HBV), and Hepatit C virus
(HCV) via injecting drug use (IDU). This represents a
four-times increase in DALYs since 1990 [7]. Injection
drug use increases the risk of occurrence and AIDS-
related deaths [8, 9]. The reasons for this are likely
multifactorial and not entirely clear, but may be related
to lifestyle behaviors more common in this population
that are generally detrimental to overall heath (e.g. alco-
hol and illicit substance abuse, tobacco smoking) [10,
11]. HIV continues to spread through sexual transmis-
sion worldwide. Studies indicate that a significant num-
ber of HIV positive individuals engage in high-risk
sexual practices. Though many persons living with HIV/
AIDS either abstain from sex or significantly reduce
risky sexual behavior, a significant percentage of HIV
positive persons (ranging from 10% to as high as 64%)
continue to engage in risky sexual behaviors [12-16].
Many of people with HIV continue to engage in unpro-
tected sexual behaviors that place others at risk for
infection and place themselves at risk for contracting
secondary infections (e.g., syphilis, gonorrhea,
herpesvirus-6) that may accelerate HIV disease [17, 18].

Recognizing the attributable burden of risk factors
will support the policy making for prevention, and
control of HIV/AIDS. Drug use and unsafe sex are
two major risk factors known to control that can re-
duce the burden of HIV/AIDS [7, 19]. The aim of
study was to estimate the attributable burden of un-
safe sex and drug use in AIDS in the MENA coun-
tries based on findings from the Global Burden of
Disease (GBD) Study from 1990 to 2017.
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Methods

The GBD study series provides comprehensive global in-
formation about diseases and risk factors. This informa-
tion is based on geographical areas investigating the
incidence, prevalence and mortality, as well as disease
burden attributable to risk factors by age and sex over
time. The GBD data in 2017 was employed in this study.
The data on region, age, and sex is found on Institute
for Health Metrics and Evaluation (IHME) reports
(https://vizhub.healthdata.org/gbd-compare/). We ex-
tracted the data for the MENA countries, which in-
cluded 21 countries (Afghanistan, Algeria, Bahrain,
Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, Libya,
Morocco, Oman, Palestine, Qatar, Saudi Arabia, Sudan,
Syria, Tunisia, Turkey, United Arab Emirates, Yemen),
by 1990, 2007 and 2017.

After cleaning the data, attributable mortality and
DALYs to drug use and unsafe sex for AIDS was evalu-
ated. The attributable number of DALY and death of the
risk factors were estimated by multiplying DALYs/mor-
tality rate from HIV/AIDS by the population attributable
fraction for HIV/AIDS due to that risk factor.

After extracting the data, we reported attributable bur-
den of drug use and unsafe sex in AIDS the information
separately for men and women in the MENA countries
by two Tables 1 and 2. The percent change was calcu-
lated at three time points by country and sex. We report
age-standardized estimates, and 95% confidence intervals
(CI) for rates or numbers of DALYs or mortality. We
used radar figures to show trend of the rate of DALYs/
100,000 and age-standardized mortality rate attributed
to drug use and unsafe sex in AIDS at MENA countries
in men and women. We used stack figures to show age
trend of the attributable burden of unsafe sex and drug
use in AIDS at MENA countries. Analysis was done
using STATA software version 14.2 (StataCorp, College
Station, TX, USA) and designing of radar and stack fig-
ures in R software.

Results
The rate of DALYs/100,000 attributed to drug use for
AIDS and percentage changes from 1990 to 2017 in
MENA countries are shown in Table 1. In MENA coun-
tries, the rate of DALYs/100,000 attributed to drug use
for AIDS in women, 1.10 (95% CI: 0.75-1.71) in 1990,
10.60 (95% CI: 10.6—15.27) in 2007 and 13.39 (95% CIL:
9.98-18.17) in 2017. In men, there is an increasing trend
from 1990 to 2017. The rate of DALYs/100,000 attrib-
uted to drug use for AIDS in men living in United Arab
Emirates, and women living in Tanzania and Sudanese
increased from 2007 to 2017, and these countries had
the highest percentage of change.

In Iran, rate of DALYs/100,000 attributed to drug use
for AIDS in men (27.53 to 33.52) and women (8.47 to
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Table 1 Attributable mortality and burden of drug use in AIDS at MENA countries
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Country sex DALY (Per 100,000 population) Percent change (%) Age standardized Mortality Percent change (%)
Rate (Per 100,000
population)
1990 2007 2017 1990- 2007- 1990- 1990 2007 2017 1990- 2007- 1990-
2007 2017 2017 2007 2017 2017
Afghanistan F 1.30 3.15(3.15- 357 (0.13- 14231 1333 17462 002 0.06 0.06 200.00 0.00 200.00
(0.06- 11.99) 16.82) (0.00- (0.00- (0.00-
4.85) 0.09) 0.24) 0.35)
M 381 769 (098- 961 (028- 10184 2497 15223 0.08 0.16 0.20 10000  25.00 150.00
(031- 30.27) 59.05) (0.30- (0.01- (0.27-
14.18) 0.31) 0.66) 1.00)
Algeria F 1.11 528 (5.28- 413 (044- 37568 —21.78 27207 002 0.10 0.07 400.00 —-30.00 250.00
(0.26— 25.23) 29.77) (0.00- (0.01- (0.64—
5.57) 0.171) 051) 0.00)
M 146 571(068- 575(043- 29110 0.70 29384 003 0.12 0.12 30000 0.00 300.00
(021- 24.19) 25.83) (0.00- (0.00- (0.00-
7.35) 0.16) 0.56) 0.58)
Bahrain F 456 12.63 10.90 17697 —=13.70 13904 0.09 0.26 0.22 18889 —1538 14444
(3.52- (12.63- (8.54— (0.07- (0.20- 0.17-
541) 15.15) 13.55) 0.11) 0.32) 0.28)
M 3458 37.31 16.56 7.89 —5562 —-5211 081 0.96 041 1852 5729 —-4938
(27.1- (34.89-40)  (14.36- (0.65— (1.89- (0.35-
40.72) 19.58) 0.94) 0.03) 048)
Egypt F 040 0.74 (0.74- 030 (0.17- 85.00 -5946 —-25.00 0.00 0.01 0.00 - —-100.00 -
(0.21- 0.93) 0.59) (0.00- (0.01- (0.00-
0.58) 0.071) 0.01) 0.01)
M 084 093 (0.69- 063 (041- 10.71 - —2500 001 0.01 0.01 0.00 0.00 0.00
041- 127) 0.96) 32.26 (0.01- (0.01- (0.00-
1.16) 0.02) 0.02) 0.01)
Iran F 1.27 847 (847- 2062 56693 14345 152362 002 0.18 047 800.00 161.11  2250.00
(1.05- 9.02) (17.31- ((0.02- 0.17- (0.38-
147) 24.01) 0.03) 0.19) 0.55)
M 559 27.53 3352 39249 2176 49964 0.11 0.56 0.69 409.09 2321 52727
(4.51- (2592-29)  (30.17- (0.08- (0.53- (0.62-
6.53) 37.5) 0.13) 0.58) 0.78)
Irag F 024 124 (124- 156 (1.07- 41667 2581 55000 000 0.02 (001 002 - 0.00 -
(0.14- 1.59) 2.18) (0.00- 0.03) (0.02-
0.37) 0.00) 0.04)
M 02(0.11- 1.04(081- 124 (087- 42000 1923 52000 0.00 0.02 0.02 - 0.00 -
0.31) 1.35) 1.69) (0.00- (0.01- (0.01-
0.00) 0.02) 0.03)
Jordan F 030 079 (0.79- 058 (042- 16333 —2658 9333  0.00 0.01 (001 0.01 - 0.00 -
(0.20- 1.03) 0.78) (0.00- 0.02) (0.00-
042) 0.00) 0.01)
M 013 054 (041- 093 (048- 31538 7222 61538 0.00 0.01 0.01 - 0.00 -
(0.01- 0.7) 1.46) (0.00- (0.00- (0.00-
0.18) 0.00) 0.01) 0.03)
Kuwait F 0.77 134 (134- 062 (046- 7403 —53.73 —-1948 001 0.02 0.01 100.00 —-50.00 0.00
(0.57- 1.78) 0.83) (0.01- (0.01- (0.00-
1.01) 0.02) 0.03) 0.01)
M 136 0.64 (0.5— 056 (044- —=5294 —1250 —5882 002 0.01 0.01 —50.00 0.00 —50.00
(1.01- 0.79) 0.7) (0.02- (0.00- (0.00-
1.68) 0.03) 0.01) 0.01)
Lebanon F 536 633 (6.33- 596 (021- 1810 =585 1119  0.10 0.12 0.11 2000 -833 10.00
(0.24- 27.74) 27.15) (0.00- (0.00- (0.00-
17.71) 0.34) 0.55) 0.55)
M 1544 11.75 (094- 845 (049- —-2390 - —4527 033 0.25 0.17 —2424 -3200 -—-4848
(1.51- 58.33) 57.39) 28.09 (0.02- (0.01- (0.01-
483) 1.09) 1.25) 1.25)
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Table 1 Attributable mortality and burden of drug use in AIDS at MENA countries (Continued)
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Country sex DALY (Per 100,000 population) Percent change (%) Age standardized Mortality Percent change (%)
Rate (Per 100,000
population)
1990 2007 2017 1990- 2007- 1990- 1990 2007 2017 1990- 2007- 1990-
2007 2017 2017 2007 2017 2017
Libya F 1.09 594 (594- 828 (0.89- 44495 3939 65963 002 0.1 0.16 45000 4545 700.00
(0.07- 23.02) 3137) (0.00- (0.01- (0.01-
3.83) 0.07) 0.46) 0.64)
M 147 6.64 (085- 913 (096- 35170 3750 52109 003 0.14 0.19 36667 3571 53333
0.11- 26.56) 45.13) (0.00- (0.01- (0.01-
4.91) 0.11) 0.59) 1.02)
Morocco F 2.00 13.72 770 (048- 58600 -— 28500 0.03 0.26 0.14 76667 —46.15 366.67
(0.13- (13.72-619) 44.44) 4388 (0.00- (0.00- (0.00-
6.38) 0.13) 122) 0.96)
M 291 1631 (1.12— 1148 46048 —2961 29450 006 034 0.23 46667 —3235 28333
(031- 74.51) (0.57- (0.00- (0.01- (0.00-
9.54) 83.15) 0.21) 1.66) 1.83)
Oman F 058 225225~ 314(159- 28793 3956 44138 001 0.04 0.06 300.00 50.00 500.00
(042- 3.11) 557) (0.00- (0.02- (0.02-
0.79) 0.01) 0.06) 0.11)
M 138 6.21 (447- 1543 35000 14847 101812 0.03 0.13 0.35 33333 16923 106667
(1.01- 8.28) (7.56- (0.02— (0.09- (0.16—
1.75) 24.01) 0.03) 0.17) 0.55)
Palestine F 0.07 095 (095- 130(099- 1257.14 3684 1757.14 0.00 0.01 0.02 - 10000 -
(0.05- 1.21) 1.71) (0.00- (0.01- (0.01-
0.09) 0.00) 0.02) 0.03)
M 056 174 (136- 1.7 (13- 21071 =230 20357 001 0.03 0.03 200.00 0.00 200.00
(031- 2.18) 2.2) (0.00- (0.02- (0.02-
0.78) 0.01) 0.04) 0.04)
Qatar F 3.59 226 (226- 187 (1.24- -3705 -1726 —4791 006 0.04 0.03 —-3333 —-2500 -50.00
(247~ 3.18) 2.58) (0.04- (0.03- (0.02-
4.89) 0.09) 0.06) 0.05)
M 345 194 (147- 114 (088 —4377 - —66.96 0.07 0.04 0.02 —-4286 —-5000 -—-7143
(241- 249) 147) 4124 (0.04- (0.03- (0.01-
4.66) 0.09) 0.05) 0.03)
Saudi Arabia F 274 1044 1019 (72— 28102 -239 27190 0.05 0.21 0.20 32000 -476  300.00
(1.65- (1044- 13.85) (0.03- (0.02- (0.14-
4.38) 13.17) 0.08) 0.16) 0.28)
M 3.5 882 (696- 7.69 (54— 180.00 —1281 14413 0.06 0.19 0.16 21667 —1579 166.67
(1.91- 11.01) 10.21) (0.04- (0.15- 0.11-
5.02) 0.10) 0.23) 0.21)
Sudan F 511 12292 13822 230548 1245 260489 0.09 244 277 261111 1352 297778
(2.94- (122.92- (90.81- (0.05- (1.56- (1.84-
10.43) 186.15) 201.91) 0.19) 3.62) 4.00)
M 1178 106.92 984 80764 —797 73531 022 2.19 202 89545 —7.76 81818
6.71- (68.56— (64.05— 0.12- (142- (1.30-
24.04) 162.06) 154.16) 047) 3.30) 3.16)
Syria F 0.30 0.57 (057- 049 (0.31- 90.00 —-14.04 6333 0.00 0.01 0.00 - —-100.00 -
(0.21- 0.80) 0.80) (0.00- (0.00- (0.00-
042) 0.00) 0.01) 0.01)
M 014 022 (0.14- 014 (0.08- 57.14 -36.36 0.00 0.00 0.00 0.00 - - -
0.11- 0.32) 0.28) (0.00- (0.00- (0.00-
0.19) 0.00) 0.00) 0.00)
Tunisia F 017 167 (167- 374 (017- 88235 12395 210000 0.00 0.03 0.07 - 13333 -
(0.04- 8.30) 17.74) (0.00- (0.00- (0.00-
0.83) 0.01) 0.16) 0.35)
M 206 1045 (099- 1543 40728 4766 649.03 004 0.02 032 (0.00 —50.00 1500.00 700.00
(031- 49.85) (0.78- (0.00— (0.00- 1.29)
9.65) 58.27) 0.20) 1.09)
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Table 1 Attributable mortality and burden of drug use in AIDS at MENA countries (Continued)

Country sex DALY (Per 100,000 population) Percent change (%) Age standardized Mortality Percent change (%)
Rate (Per 100,000
population)
1990 2007 2017 1990- 2007- 1990- 1990 2007 2017 1990- 2007- 1990-
2007 2017 2017 2007 2017 2017
Turkey F 0.01 (0- 007 (007- 0.19(0.13- 600.00 17143 1800.00 0.00 0.00 0.00 - - -
00.020) 0.11) 0.25) (0.00- (0.00- (0.00-
0.00) 0.00) 0.00)
M 002(1- 016(0.11- 029 (0.2- 70000 81.25 135000 0.00 0.00 0.00 - - -
0.04) 0.25) 0.4) (0.00- (0.00- (0.00-
0.00) 0.00) 0.00)
United Arab F 0.59 378 (3.78- 463 (0.50- 54068 2249 68475 001 0.07 0.09 600.00 2857 800.00
Emirates (0.03- 14.14) 17.58) (0.00- (0.00- (0.00-
2.00) 0.04) 0.27) 0.35)
M 119 6.78 (0.9 252 (1.02- 46975 27168 201765 002 0.14 1.05 60000 65000 5150.00
0.11- 30.05) 146.01) (0.00- (0.01- (0.01-
3.97) 0.09) 0.64) 6.89)
Yemen F 045 098 (098- 091 (0.04- 11778 =714 10222 0.00 0.01 0.01 - 0.00 -
(0.02- 3.97) 4.86) (0.00- (0.00- (0.00-
1.92) 0.04) 0.07) 0.09)
M 1.05 1.84 (0.2— 1.86 (0.07- 7524 1.09 77.14 0.02 0.03 0.03 50.00 0.00 50.00
(0.01- 7.36) 11.54) (0.00- (0.00- (0.00-
4.84) 0.171) 0.15) 0.25)
North Africa F 1.10 10.60 13.39 86364 2632 111727 0.02 0.21 0.27 950.00 2857 1250.00
and Middle (0.75- (10.6- (9.98- (0.01- (0.14- (0.20-
East 1.71) 15.27) 18.17) 0.03) 0.30) 0.36)
M 263 13 (9.86- 13.17 39430 131 400.76  0.05 0.26 0.27 42000 3.85 440.00
(1.91- 17.82) (10.26- (0.03- (0.20- (0.21-
3.64) 17.83) 0.07) 0.37) 0.37)

20.62) increased from 2007 to 2017, with percent change
of 21.76 and 143.45% in men and women, respectively.
The rate of DALYs/100,000 attributed to drug use for
AIDS decreased from 2007 to 2017 in the Bahrain,
Lebanon, Egypt, Morocco and Qatar.

In most MENA countries, the rate of DALYs/100,000
and age-standardized mortality rate attributed to unsafe
sex and drug use for AIDS has increased in men and
women (Figs. 1 and 2).

The rate of DALYs/100,000 attributed to unsafe sex
for AIDS and percentage changes in MENA countries
from 1990 to 2017 are shown in Table 2. In some coun-
tries, such as Afghanistan, Bahrain, Kuwait, Egypt and
Qatar attributable DALYs to unsafe sex increased 1990
to 2007 and then decreased in 2017. Age-standardized
mortality rate has also shown a state of DALYs.

In all countries of the MENA, rate of DALYs/100,000
attributed to unsafe sex for AIDS is higher in men than
in women except Qatar, Saudi Arabia and Sudan. Age-
standardized mortality rate attributed to unsafe sex for
AIDS is higher in men than in women except Saudi Ara-
bia and Sudan.

In women of MENA countries, the rate of DALYs/100,
000 attributed to unsafe sex for AIDS in 1990, 2007 and
2017 were 5.14 (3.34-8.07), 47.58 (33.63—69.06) and

53.44 (38.79-75.89), respectively; in men 10.06 (6.61—
16.18), 45.87 (32.10-70.37) and 46.16 (31.30-72.66).

Age-standardized mortality rate in 1990, 2007 and
2017 were 0.10 (0.06-0.16), 0.95 (0.67-1.39) and 1.05
(0.77-1.50) for women and 0.22 (0.13-0.37), 1.00 (0.69—
1.58) and 1.00 (0.65-1.63) in men of MENA countries.

Age-standardized mortality rate attributed to unsafe
sex for AIDS increased by 550% in men and 11,733% in
women; attributable DALYs/100,000 due to unsafe sex
increased by 350% in men and 513% in women from
1990 to 2017 in Iran.

Age trend of the mortality and burden of drug use and
unsafe sex in AIDS at MENA countries both of sex are
shown in Figs. 3 and 4. The rate of DALYs/100,000 of the
two risk factors (unsafe sex and drug use) in Sudan was
much higher than in other countries; thus, it is not shown
in Figs. 3 and 4. In women less than 65 years, the rate of
DALYs/100,000 attributed to drug use for AIDS increased
in the Morocco and Saudi Arabia from 1990 to 2017, this
increase has been lower in men than women. The rate of
DALYs/100,000 attributed to drug use for AIDS no sig-
nificant change in Syria and Egypt in all age groups (Fig. 3a
and b). Age-standardized mortality rate attributed to drug
use for AIDS increased in United Arab Emirates, Tunisia,
Iran and Libya in all age groups of women (Fig. 3c).
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Table 2 Attributable mortality and burden of unsafe sex in AIDS at MENA countries

Country sex DALY (Per 100,000 population) Percent change (%) Age standardized Mortality Rate Percent change (%)
(Per 100,000 population)
1990 2007 2017 1990- 2007- 1990- 1990 2007 2017 1990- 2007- 1990-
2007 2017 2017 2007 2017 2017
Afghanistan F 666(033- 1655(1.93- 2005 (0.74- 14850 2115 20105 013 034 038 (0.00- 16154 1176 19231
24.88) 63.63) 98.52) (0.00- (0.02— 2.06)
0.50) 1.30)
M 1924 3951 (5.13-  51.16 (1.70- 10535 2949 16590 044 0.90 112 (0.02- 10455 2444 154.55
(1.70- 15341) 282.96) (0.02- (0.08- 6.53)
75.13) 1.84) 3.73)
Algeria F o 552(129- 2694 (446- 2154 (253- 38804 -2004 29022 0.1 0.53 041 (0.02- 38182 -—2264 27273
28.55) 129.03) 149.86) (0.02- (0.06- 3.30)
0.59) 273)
M 743 (1.10- 3007 (3.79- 3138 (269- 30471 436 32234 016 0.69 0.73 (001- 33125 580 356.25
38.11) 126.19) 130.65) (0.01- (0.04- 345)
091) 3.04)
Bahrain F 331 (258- 904 (731- 832 (653- 17311 =796 15136 007 0.20 0.18 (0.14- 18571 —1000 157.14
3.95) 11.02) 10.12) (0.06- (0.15- 0.22)
0.09) 0.25)
M 2431 28,57 13.82 17.52 -51.63 —43.15 062 0.81 037 (0.32- 3065 —5432 —4032
(19.55- (30.98-26.47) (11.94-15.88) (0.50- (0.75- 042)
28.59) 0.72) 0.87)
Egypt Foo217(0.21- 395 (3.63— 183 (1.20- 8203 —5367 —1567 046 0.07 0.03 (001- -8478 —-57.14 —9348
2.88) 433) 322) (0.02- (0.07- 0.05)
0.06) 0.08)
M 450 (2.58- 493 (3.99- 348 248- 956 -2941 -2267 0.10 0.10 0.06 (0.04- 0.00 —40.00 —40.00
5.71) 6.36) 4.97) (0.05- (0.08- 0.09)
0.13) 0.14)
Iran F 030(023- 184 (1.62- 524 (428- 51333 18478 164667 0.0 0.04 0.11 (0.09- 56667 17500 1733.33
0.36) 2.11) 6.37) (0.00- (0.03- 0.14)
0.00) 0.04)
M 104 (081- 469 (405- 638 (537- 35096 3603 51346 002 0.09 0.13 (0.11- 35000 4444  550.00
1.30) 549) 7.56) (0.01- (0.08- 0.15)
0.02) 0.14)
Irag F 1.20 (0.77- 634 (561~ 864 (645- 42833 3628 62000 002 0.12 0.16 (0.12- 500.00 3333 700.00
1.84) 722) 10.92) (0.01- (0.10- 0.20)
0.03) 0.13)
M 097 (061- 513 (455- 660 (499- 42887 2865 58041 001 0.10 0.12 (0.09- 900.00 20.00 1100.00
1.50) 5.93) 8.03) (0.01- (0.09- 0.15)
0.03) 0.11)
Jordan F 195 (149- 559 (501- 446 3.74- 18667 —2021 12872 003 0.11 009 (007- 26667 —1818 200.00
232) 6.36) 541) (0.02- (0.10- 0.11)
0.04) 0.13)
M 1.1(087- 485 (4.23- 864 (466- 33694 7814 67838 002 0.10 0.19 (0.08- 40000 9000  850.00
1.30) 5.73) 12.93) (0.01- (0.08- 0.00)
0.02) 0.12)
Kuwait F 449 374- 752 (6.19- 354 (296- 6748  —5293 -21.16 008 0.14 006 (0.05- 7500  —-57.14 —25.00
537) 9.09) 4.22) (0.07- 0.11- 0.07)
0.10) 0.17)
M 824 (746- 370 (3.35- 332 (295-  -5510 -1027 -59.71 0.17 0.06 0.06 (0.05- -64.71 0.00 —64.71
9.15) 4.12) 374) (0.16- (0.06- 0.06)
0.19) 0.07)
Lebanon F 26.98 3372 (1.64- 3353 (1.26- 2498 -056 2428 055 0.69 067 (001- 2545 -290 2182
(1.21- 145.53) 141.93) (0.01- (0.01- 2.88)
81.92) 1.71) 2.95)
M 7864 61.28 (5.07- 4664 296- —2208 -2389 -4069 183 137 104 (003- —2514 -2409 -43.17
(7.93- 293.73) 300.57) 0.11- (0.06- 7.27)
246.37) 6.22) 6.56)
Libya F 561 (037- 3088 (334- 4474 (500- 45045 4483 69750 0.11 063 0.89 (0.07- 47273 4127 709.09
19.01) 118.51) 172.87) (0.00- (0.05- 3.57)
0.39) 2.34)

M 757 (094- 3462 (452- 4893 (547- 35733 4133 54637 0.17 0.79 1.10 (0.08- 36471 3924 54706
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Country sex DALY (Per 100,000 population) Percent change (%) Age standardized Mortality Rate Percent change (%)
(Per 100,000 population)
1990 2007 2017 1990- 2007- 1990- 1990 2007 2017 1990- 2007- 1990-
2007 2017 2017 2007 2017 2017
25.79) 141.72) 229.06) (0.01- (0.06- 5.68)
0.66) 334)
Morocco F 10.23 7207 (423- 4255 (280- 60450 —4096 31593 020 144 0.79 (0.02- 62000 —45.14 29500
(0.73- 331.16) 261.46) (0.00- (0.04- 541)
3201) 0.65) 642)
M 1502 8552 (5.64- 6098 (3.29- 46937 —2870 30599 034 1.92 132 (002- 46471 3125 28824
(1.73- 395.22) 389.23) (1.22- (0.07- 9.74)
49.89) 0.02) 9.79)
Oman F 496 (3.94- 2860 30.20 47661 559 50887 0.09 0.54 0.59 (0.29- 50000 9.26 555.56
5.84) (21.17-36.02) (16.39-49.88) (0.07- (0.39- 1.04)
0.11) 0.70)
M 1341 79.30 154.21 49135 9446 104996 032 1.75 383 (1.96- 44688 11886 1096.88
(11.05- (60.65-98.76) (81.48- (0.26- (1.28- 5.46)
15.26) 220.32) 0.36) 2.25)
Palestine F 032025~ 466 (408- 699 (6.11- 135625 5000 208438 0.00 0.08 013 (0.11- 123333 6250  2066.67
0.39) 5.21) 8.05) (0.00- (0.07- 0.15)
0.00) 0.09)
M 257 (1.92- 819 (7.53- 859 (758- 21868 488 23424 005 0.16 0.17 (0.15- 22000 6.25 240.00
3.16) 8.81) 9.90) (0.03- (0.15— 0.19)
0.06) 0.17)
Qatar F 1742 12.13 987 (705-  -3037 -1863 -4334 033 0.23 0.19 (0.14- -3030 -1739 —4242
(12.23- (10.01-15.56)  12.06) (0.23- (0.18- 0.23)
21.54) 041) 0.31)
M 1694 1063 (9.03- 7.6 (6.25- 3725 -3264 -5773 035 0.23 0.14 (0.13- —-3429 -39.13 -60.00
(1244~ 12.27) 848) (0.26- (0.19- 0.17)
20.79) 043) 0.28)
Saudi Arabia F 14.08 5330 53.20 27855 —-019 27784 029 1.1 1.10 (0.83- 28276 —090 27931
(9.25- (47.42-59.74)  (41.09-67.90) (0.18- (1.00- 1.45)
20.89) 043) 1.23)
M 1599 4584 41.29 18668 —993 15822 036 1.05 090 (0.65- 19167 —1429 150.00
(10.55- (40.60-52.34) (31.24-49.96) (0.23- (091- 1.13)
23.74) 0.56) 1.19)
Sudan F 2735 608.88 688.55 212625 1308 241755 0.50 12.60 14.36 242000 1397 277200
(17.73- (420.73- (929.31- (0.23- (8.75- (1013~
50.25) 848.27) 929.31) 0.97) 17.56) 19.15)
M 5840 51381 47949 77981 —-668 72104 117 11.12 10.29 85043 746 77949
(37.05- (356.86— (339.26— 0.71- (7.89- (7.33-
115.57) 736.59) 698.76) 243) 16.15) 14.97)
Syria F 167 (1.38- 341 (2.82- 313 (230- 10419 -821 8743 0.03 0.06 005 (0.03- 10000 -1667 6667
1.92) 3.88) 4.52) (0.02- (0.05- 0.08)
0.03) 0.07)
M 181 (1.59- 3.18 (239- 230 (1.48- 7569  =2767 2707 003 0.06 003 (0.02- 10000 -5000 0.00
2.03) 372) 4.19) (0.04- (0.04- 0.07)
0.03) 0.07)
Tunisia F o 212(047- 2147 (299- 4923 (3.13— 91274 12930 222217 004 041 094 (0.03- 92500 12927  2250.00
11.00) 107.87) 216.30) (0.00- (0.03- 4.44)
0.22) 2.13)
M 613 (1.03- 3156 (333- 5252 (355- 41485 6641 75677 013 0.70 1.15 (0.03- 43846 64.29 784.62
29.39) 132.56) 177.10) (0.01- (0.02- 4.27)
0.69) 339)
Turkey F 025(001- 232(1.85- 601 (478- 82800 15905 230400 0.00 0.04 0.11 (0.09- 700.00 17500 2100.00
047) 3.12) 7.07) (0.00- (0.03- 0.14)
0.00) 0.06)
M 067 (003- 62 (480- 1115 (873- 82537 7984 156418 001 0.13 0.24 (0.18- 120000 84.62  2300.00
1.27) 8.59) 13.30) (0.00- (0.09- 0.29)
0.02) 0.19)
United Arab F 304 (0.13- 1978 (2.12- 2569 (2.84- 55066 2988 74507 0.06 040 0.52 (0.04- 56667 30.00 766.67
Emirates 10.27) 76.82) 103.71) (0.00- (0.03- 2.09)
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Table 2 Attributable mortality and burden of unsafe sex in AIDS at MENA countries (Continued)

Country sex DALY (Per 100,000 population) Percent change (%) Age standardized Mortality Rate Percent change (%)
(Per 100,000 population)
1990 2007 2017 1990- 2007- 1990- 1990 2007 2017 1990- 2007- 1990-
2007 2017 2017 2007 2017 2017
0.21) 1.55)
M 621 (064- 3642 (4.75- 22895 48047 52864 358680 0.14 0.81 10.58 47857 120617 745714
21.75) 143.26) (5.97- (0.00- (0.06- (0.10-
1483.06) 0.53) 340) 74.53)
Yemen F 1340 3120 (275- 2922 (135- 13284 —-635 11806 027 063 0.55 (0.01- 13333 -1270 103.70
(0.66- 115.35) 152.51) (0.00- (0.04- 2.99)
59.01) 1.30) 238)
M 4107 7553 (892- 7581 (346- 8346 0.37 84.14 0.94 1.72 1.63 (0.03- 8298 =523 7340
(2.87- 284.29) 445.03) (0.03- 0.14- 1045)
198.04) 4.69) 6.63)
Middle East and  F 5.14 47.58 53.44 825.68 1232 939.69 0.10 0.95 1.05 850.00 10.53 950.00
North Africa (3.34- (33.63- (38.79- (0.06- (0.67- (0.77-
8.07) 69.06) 75.89) 0.16) 1.39) 1.50)
M 10.06 45.87 46.16 355.96 0.63 358.85 0.22 1.00 1.00 354.55 0.00 354.55
(6.61- (32.10- (31.30- (0.13- (0.69- (0.65-
16.18) 70.37) 72.66) 0.37) 1.58) 1.63)
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In all age groups of women, the rate of attributable
burden of unsafe sex in AIDS increased from 1990 to
2017 at MENA countries, especially in United Arab
Emirates, Tunisia, Libya, Morocco, Saudi Arabia and
Iran (Fig. 4a). Age-standardized mortality rate attributed
to unsafe sex in AIDS increased from 1990 to 2017 at
MENA countries, especially in United Arab Emirates,
Oman, Tunisia, Libya, Morocco, Saudi Arabia and Iran
in all age groups of women (Fig. 4c).

Discussion

The findings of this study showed the rate of DALYs/
100,000 and age-standardized mortality rate attributed
to risk factors (drug use and unsafe sex) underwent dra-
matic changes across the MENA countries over the
period 1990 to 2017. The rate of DALYs/100,000 and
age-standardized mortality rate attributed to drug use
for AIDS increased during the study period in men and
women. The rate of DALYs/100,000 and age-
standardized mortality rate attributed to drug use and
unsafe sex for AIDS increased in the MENA countries in

age groups less than 65 years from 1990 to 2017, the in-
crease in women more than men.

According to the report from world health organization
(WHO), this region has the first rank in the speed of growing
epidemic of HIV/AIDS in the world [13]. The most changes
occurred in men of the United Arab Emirates, Tanzanian
men and Sudanese women. The rate of DALYs/100,000 at-
tributable to these two risk factors (unsafe sex and drug use)
in Sudan was much higher than in other countries.

In the study of Degenhardt L et al. (2013) more than
10 million DALYs was estimated to be attributable to
previous exposure to HIV, HBV, and HCV via IDU [7].
Study by Singh K et al. (2019) has shown PWID are at a
disproportionately increased risk of death due to over-
dose and suicide [20]. However, the increased risk of
death can be related to other causes associated with
intravenous drug abuse rather than HIV [21]. Therefore,
determination of the cause of death in such individuals
is important and somewhat difficult.

Our findings showed the rate of DALYs/100,000 and
age-standardized mortality rate attributed to unsafe sex



Najafi et al. Archives of Public Health

(2020) 78:130

Page 10 of 12

-

Yaman
United Asab Envrates
Turkey

Turisés

Syria

Saudi Arabsa

Cratar

Palastine

Oman

'Narth Africa and Middie East
Morocco

Libya

Lokanon

Kuwait

Jordan

rag

fran

Eqypt

Baheain

Mgeria

Mhanistan

Yemen

Unitud Arat Emicalas

Tuskay

Tunisla

Byrin

Eaudl Arabia

Qutar

PFasasting

Ceman

Nerih Alrica and Middlo Exst
g Morocco
Libya

Labanan

o

00 &0 308 200 100 O 400 E0 300 400 E00 600 70D 600 B90 1,080

DALY Rate{Per 100000}

1980 2017
EH

1000 200 3800 4400 G000 6060 7000 EOMD OO0 10000
DALY Rate(Par 100000

United Arab Emirates
Turkey

Tusisia

Syria

Saud| Arabes

Catar

Falusting

Oman

Maorth Africa and Middie Eaut
Marncee

Libya

Lebanon

Kuswait

Jordan

ey

fran

Eqypt

Bahrain

Higenia

Adghanisian

Country

d

United Arab Emrates.
Turkey

Tusisia

Sy

Saud) Arabla

Qatar

Palesting.

Oman

Narih Africs and Widdie East
Moroeee

Litrya

Lebanon

Kuwalt

Jardan

gy

fran

Egypt

Bahrain

Asgeria

Adghanistan

i

120 a0 B0 20 o« 0 an L0 180 Rl o
¥ Rate{Par 100000}
1890 2017
[ m
1
m
| B
i wm
| ] e
‘ £l
i . |
(1] o
LTS iy
[ s
minm Wowm
i e
e
! o
I. e
W
1 =™
L1 ]
L]
WM
50 L] L] 08 150 00 50 0 £ 400 450 00
DALY Rate{Par 100000}

Fig. 3 Age trend of the attributable mortality and burden of drug use in AIDS at MENA countries, a
Standardized Mortality Rate in Women, d Age Standardized Mortality Rate in Men

DALY in Women, b DALY in Men, ¢ Age

.

emen
United Arab Emirates
Turkoy
Tunisia

Syria

Saudl Arabia
Qutar

Faesting

O

Noreh Alrica and Middio East
E Morocco
Llkyn
Lebanan
Kuwalt
dardun
Irag

ran
Egrpl
Eatirain

-]
(]

Aigeria
Alghanizan

b

Yaman
United Arab Emirates
Turksy

Tunisla

Syria

Sau Arabia

Qntar

Palesting

Cman

Nanh Africa and Middia East
g s
Lk

Labaran

Kuwat

Jardin

Irag

fran

Egyst

Bahrain

Aigeria

Adgharistan

2

1990 7
R
IH i
|
TEE
]

0 30 400 500 GG TR B0 M0 1,000
DALY Rate{Par 100000}

w7

003 1000 0 1400 2000 3000 AD0G EODF ROOD THOD B00 9,000 10,080

DALY Rate{Fer 100000}

Yamen
Unsited Arab Emirains

Turkay

Tunisia

Syrin

Saudi Arshln

Qatar

Falesting

Cenan

2 Norh Africa and Middie Exst
3 Morocco
3 Libya
Lebanan
Kuwait
Jordan
Iraq

Iran
Egypt
Eanrain
Algaria

Afghaniatan

Yaenon
Uniied Arat Emirates

Turhiy

Tunisin

Byria

Saudl Arabia

Qatar

Falesting

Cenan

North Africa and Middio Exst
g Morocco
Libyn

Lebanon
Kuwait
derdan

Irag

Iran

L2
Bahrain
Aigeria
Afghanisesn

4

1990 7

iy

. I m

1

II-

Em

B

|

[l EEE A

/]

[ ]

nm
i nm

|

1

|

m

]

[0

1]

nm

U B 10 B 3200 3 W0 30 4 4R 60

DALY Rate(Par 100000]

Fig. 4 Age trend of the attributable mortality and burden of unsafe sex in AIDS at MENA countries, a DALY in Women, b DALY in Men, ¢ Age
Standardized Mortality Rate in Women, d Age Standardized Mortality Rate in Men




Najafi et al. Archives of Public Health (2020) 78:130

for AIDS increased in MENA from 1990 to 2017. In
some countries, such as Afghanistan, Bahrain, Kuwait,
Egypt and Qatar DALYs attributable to unsafe sex in-
creased 1990 to 2007 and then decreased in 2017. In all
countries of the MENA, DALYs/100,000 and mortality
rate attributed to unsafe sex in men is more than
women.

In most countries, HIV epidemics often spread initially
among key populations like PWID or Women sex
workers (FSWs) and men who have sex with men
(MSM). FSWs usually have high numbers of sexual part-
ners and transmit the disease to other key populations
(PWID and pimps) and to their clients [22]. Though
FSWs have been shown to use condoms more often in
commercial than in private sexual contacts [22], it
should be noted that unprotected sex involving FSWs
remains common in certain regions [23]. Fifteen percent
of the global HIV burden is due to unsafe sex in women
who have chosen sex with multiple men as a job, result-
ing in more than 100,000 deaths per year [19]. In Coto-
nou, the capital of Benin, it was assumed that nearly all
HIV infections in women and 76% in men were due to
sexual contacts with FSWs [24, 25]. The rapid and early
spread of HIV in some Asian countries like Cambodia
and Thailand has been associated with a high use of
commercial sex [26]. A Indian nationally survey found
that about 4% of Indian men visited a FSW in the previ-
ous year with much higher percentages in regions with
high HIV prevalence [27]. Women sex work is an im-
portant factor to HIV transmission and the global HIV
burden [19].

A study in South Africa, drinking alcohol has intro-
duced as a mediator variable between unsafe sex and
AIDS. Evidence has shown that drinking alcohol inde-
pendently affects people’s sexual performance, and un-
dermines skills for condom negotiation and correct use
[28]. A study using structural-environmental model has
shown association between alcohol and the risk of HIV/
AIDS by sexual contact in Latino Migrant Day Laborers;
as discrimination and working conditions worsen, con-
tact with family decreases, drinking becomes more prob-
lematic, and sexual risk increases [29]. The association
between alcohol and unsafe sex has been observed
among American college students [30]. A meta-analysis
study has reported, people who consume alcohol had
significantly multiple partners, sex without a condom or
inconsistent use of condoms [31].

Sudrez-Garcia I et al, reported patients who acquired
HIV by sexual transmission compared with who ac-
quired HIV infection through use of injected drugs has
higher risk of late presentation, delayed antiretroviral
therapy (ART) initiation, higher mortality and risk of
progression to AIDS [32]. Therefore, in examining the
risk factors for AIDS, it is also important to pay

Page 11 of 12

attention to the mediator factors; which can reduce or
increase DALYs and mortality rate attributed to AIDS.

This study was conducted using data GBD; therefore,
such estimate might be different from the real scenario
where there is no information for some low-income
countries. However, use of exact and modern statistical
methods provides the best estimate for all included
countries. For conditions such as drug use and unsafe
sex in MENA countries where there is more sever social
stigma and legal ban, the confidence about such data
might be under more question. However, our main ob-
jective was to present the DALY and mortality rate at-
tributed to unsafe sex and drug use for AIDS which can
provide valid result of burden of unsafe sex and drug
use in AIDS for each year and both sex in MENA
countries.

Conclusion

Given the rapid increase in the burden of HIV/AIDS re-
lated to unsafe sex and drug use in all age groups in
women and men at MENA countries, with recent polit-
ical instability in some countries in this region in
addition to lower available resources because of econom-
ical constrain dur to epidemic of COVID-19, one can ex-
pect to observe the greater burden related to these two
risk factors in near future in all the world and MENA
countries. Therefore, it is quite necessary to address the
size of real psychosocial burden of drug use and unsafe
sex for all policy makers to provide, continue and im-
prove the previous public health plans related to HIV/
AIDS in MENA.
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