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regional, and country-specifi c levels. We used the same 
methods as used for GBD 20131 to calculate uncertainty 
intervals (UI) based on a Bayesian approach for all PAFs. 
UIs should be interpreted as given current data and prior 
assumptions (priors), and the statistics might vary by this 
interval. Contrary to the frequentist approach commonly 
used to estimate 95% CIs, our approach does not assume a 
single true value for 95% CI, but instead has a posterior 
distribution. For practical purposes, the implications of 
both UIs and CIs are similar. The inclusion criteria for 
each risk–outcome (stroke) pair, data sources, and methods 
of a systematic search to identify relevant scientifi c 
literature to estimate risk factor exposure distributions in 
1990 and 2013 have been described in detail elsewhere.1,4

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to 
all the data in the study and had fi nal responsibility for 
the decision to submit for publication.

Results
Globally, 90·5% of the burden of stroke (as measured in 
DALYs) was attributable to the modifi able risk factors 
analysed (table). Although, in most countries worldwide, 
stroke burden from all these risk factors combined varied 
between 80% and 97%; in most African countries, it 
varied between 72% and 79% (fi gure 1). Of the total 
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 Figure 1: Stroke-related DALYs attributable to all modifi able risk factors combined for both sexes in 2013
DALY=disability-adjusted life-year.
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Diet high in sugar-sweetened beverages
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Diet low in fruits
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Figure 2: Top risk factors ranked by number of DALYs attributable to stroke for both sexes combined in 21 regions in 2013
For the list of countries included within these regions, please see the appendix (pp 1–2). DALY=disability-adjusted life-year. 
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regional, and country-specifi c levels. We used the same 
methods as used for GBD 20131 to calculate uncertainty 
intervals (UI) based on a Bayesian approach for all PAFs. 
UIs should be interpreted as given current data and prior 
assumptions (priors), and the statistics might vary by this 
interval. Contrary to the frequentist approach commonly 
used to estimate 95% CIs, our approach does not assume a 
single true value for 95% CI, but instead has a posterior 
distribution. For practical purposes, the implications of 
both UIs and CIs are similar. The inclusion criteria for 
each risk–outcome (stroke) pair, data sources, and methods 
of a systematic search to identify relevant scientifi c 
literature to estimate risk factor exposure distributions in 
1990 and 2013 have been described in detail elsewhere.1,4

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to 
all the data in the study and had fi nal responsibility for 
the decision to submit for publication.

Results
Globally, 90·5% of the burden of stroke (as measured in 
DALYs) was attributable to the modifi able risk factors 
analysed (table). Although, in most countries worldwide, 
stroke burden from all these risk factors combined varied 
between 80% and 97%; in most African countries, it 
varied between 72% and 79% (fi gure 1). Of the total 
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regional, and country-specifi c levels. We used the same 
methods as used for GBD 20131 to calculate uncertainty 
intervals (UI) based on a Bayesian approach for all PAFs. 
UIs should be interpreted as given current data and prior 
assumptions (priors), and the statistics might vary by this 
interval. Contrary to the frequentist approach commonly 
used to estimate 95% CIs, our approach does not assume a 
single true value for 95% CI, but instead has a posterior 
distribution. For practical purposes, the implications of 
both UIs and CIs are similar. The inclusion criteria for 
each risk–outcome (stroke) pair, data sources, and methods 
of a systematic search to identify relevant scientifi c 
literature to estimate risk factor exposure distributions in 
1990 and 2013 have been described in detail elsewhere.1,4

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to 
all the data in the study and had fi nal responsibility for 
the decision to submit for publication.

Results
Globally, 90·5% of the burden of stroke (as measured in 
DALYs) was attributable to the modifi able risk factors 
analysed (table). Although, in most countries worldwide, 
stroke burden from all these risk factors combined varied 
between 80% and 97%; in most African countries, it 
varied between 72% and 79% (fi gure 1). Of the total 
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Diet high in sugar-sweetened beverages

Risk factor
High systolic blood pressure
Diet low in fruits
High body-mass index
Diet high in sodium
Smoking
Diet low in vegetables
Ambient particulate matter (2·5 µm) pollution
Household air pollution from solid fuels
Diet low in whole grains
High fasting plasma glucose
Low physical activity
Low glomerular filtration rate
Alcohol use
Lead exposure
High total cholesterol
Second-hand smoke

11–15
>15

Figure 2: Top risk factors ranked by number of DALYs attributable to stroke for both sexes combined in 21 regions in 2013
For the list of countries included within these regions, please see the appendix (pp 1–2). DALY=disability-adjusted life-year. 
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 Low-income and middle-income countries High-income countries Globally

Absolute number Percentage Absolute number Percentage Absolute number Percentage

Air pollution and environmental risks

Ambient PM2·5 pollution 16 845 647 (15 165 719–18 842 841) 18·4% (18·3–18·6) 2 201 971 (1 993 278–2 512 352) 10·2% (10·1–10·3) 19 047 618 (17 231 500–21 183 987) 16·9% (16·6–17)

Household air pollution from solid fuels 17 706 560 (15 040 046–20 421 169) 19·4% (18·1–20·2) 0 (0–0) 0·0% (0·0–0·0) 17 706 560 (15 040 046–20 421 169) 15·7% (14·5–16·4)

Lead exposure 7 161 356 (4 815 973–9 905 687) 7·8% (5·8–9·8) 293 490 (117 643–600 411) 1·4% (0·6–2·5) 7 454 846 (4 944 736–10 520 544) 6·6% (4·8–8·4)

Dietary risks

Diet high in sodium 21 643 231 (11 219 006–34 875 317) 23·7% (13·5–34·5) 3 827 692 (1 820 117–6 508 581) 17·8% (9·2–26·6) 25 470 923 (13 008 440–41 129 128) 22·6% (12·5–33·0)

Diet high in sugar-sweetened beverages 242 624 (147 971–383 221) 0·3% (0·2–0·4) 73 910 (46 030–115 022) 0·3% (0·2–0·5) 316 534 (196 822–490 524) 0·3% (0·2–0·4)

Diet low in fruits 34 951 359 (24 447 242–45 459 644) 38·3% (29·4–44·9) 5 219 622 (3 170 539–7 274 321) 24·3% (16·0–29·7) 40 170 981 (27 585 572–52 362 128) 35·6% (26·5–42·0)

Diet low in vegetables 18 073 861 (13 978 042–22 430 200) 19·8% (16·8–22·2) 4 494 067 (3 566 041–5 521 460) 20·9% (18–22·5) 22 567 928 (17 703 088–27 912 462) 20·0% (17·0–22·4)

Diet low in whole grains 13 957 466 (10 740 089–17 459 358) 15·3% (12·9–17·3) 2 918 948 (2 225 147–3 688 528) 13·6% (11·2–15·1) 16 876 414 (12 970 479–20 998 690) 15·0% (12·5–16·9)

Alcohol use 5 815 055 (3 992 097–7 381 357) 6·4% (4·8–7·3) 2 068 718 (1 599 907–2 623 908) 9·6% (8·1–10·7) 7 883 773 (5 815 779–9 903 657) 7·0% (5·6–8)

Physical activity

Low physical activity 6 277 859 (4 180 135–8 349 895) 6·9% (5·0–8·3) 2 409 664 (1 640 598–3 218 649) 11·2% (8·3–13·1) 8 687 523 (5 866 934–11 410 108) 7·7% (5·6–9·2)

Tobacco smoke

Smoking 19 423 256 (15 644 478–23 748 368) 21·3% (18·8–23·5) 3 895 801 (3 207 200–4 662 106) 18·1% (16·2–19) 23 319 057 (18 960 560–28 287 027) 20·7% (18·2–22·7)

Second-hand smoke 2 114 634 (1 845 065–2 387 721) 2·3% (2·2–2·4) 314 793 (277 170–377 361) 1·5% (1·4–1·5) 2 429 427 (2 148 939–2 733 194) 2·2% (2·1–2·2)

Physiological factors

High BMI 20 438 045 (16 251 072–25 174 726) 22·4% (19·6–24·9) 6 111 329 (5 103 348–7 285 359) 28·4% (25·7–29·7) 26 549 374 (21 499 328–32 496 509) 23·5% (20·7–26·1)

High fasting plasma glucose 10 809 793 (6 488 512–16 180 876) 11·8% (7·8–16·0) 2 364 821 (1 382 839–3 672 705) 11·0% (7·0–15·0) 13 174 613 (7 945 290–19 594 944) 11·7% (7·6–15·7)

High systolic blood pressure 59 462 084 (51 726 959–67 616 909) 65·1% (62·3–66·8) 12 863 716 (11 255 918–14 974 628) 59·8% (56·8–61·1) 72 325 800 (63 779 849–81 982 863) 64·1% (61·3–65·8)

High total cholesterol 3 592 032 (2 191 684–5 441 959) 3·9% (2·6–5·4) 1 495 834 (791 489–2 769 532) 7·0% (4·0–11·3) 5 087 866 (3 074 041–8 207 961) 4·5% (3·0–6·6)

Low glomerular fi ltration rate 5 972 287 (4 789 340–7 473 775) 6·5% (5·8–7·4) 2 052 968 (1 653 848–2 519 276) 9·5% (8·3–10·3) 8 025 255 (6 641 680–9 764 377) 7·1% (6·4–7·8)

Clusters of risk factors

Air pollution* 30 808 521 (27 287 721–34 553 668) 33·7% (32·9–34·2) 2 201 971 (1 993 278–2 512 352) 10·2% (10·1–10·3) 33 010 493 (29 350 620–36 871 584) 29·2% (28·2–29·6)

Tobacco smoke† 21 537 890 (17 804 893–25 921 930) 23·6% (21·4–25·6) 4 210 594 (3 515 647–4 982 921) 19·6% (17·7–20·3) 25 748 484 (21 409 286–30 719 271) 22·8% (20·6–24·7)

Dietary risks‡ 59 687 607 (49 121 641–70 396 442) 65·3% (59·1–69·6) 11 848 596 (9 276 670–14 660 670) 55·1% (46·8–59·8) 71 536 203 (58 718 147–84 446 531) 63·4% (56·5–67·8)

Behavioural risks§ 68 849 080 (60 222 263–78 508 484) 75·4% (72·5–77·6) 14 954 070 (12 872 682–17 458 060) 69·5% (64·9–71·2) 83 803 150 (73 513 301–95 498 883) 74·2% (70·7–76·7)

Environmental and occupational risks¶ 35 290 595 (31 372 970–39 895 305) 38·6% (37·8–39·4) 2 464 471 (2 166 341–2 892 607) 11·5% (10·9–11·8) 37 755 065 (33 656 530–42 692 315) 33·4% (32·4–34·3)

Metabolic risks|| 66 517 266 (58 670 110–74 652 066) 72·8% (70·6–73·8) 15 201 684 (13 558 787–17 507 409) 70·7% (68·4–71·4) 81 718 951 (72 980 744–91 563 393) 72·4% (70·2–73·5)

Combined risk factors

All factors 83 247 931 (81 328 933–84 801 405) 91·1 (89·0–92·8)** 18 979 120 (17 332 900–21 589 790) 89·3% (86·6–91·5)** 102 227 051 (93 307 813–112 079 497) 90·5% (88·5%–92·2)**

Data are absolute numbers of DALYs (95% UI) or percentages of DALYs (95% UI). Percentages and number of DALYs are not mutually exclusive. The sum of percentages and number of DALYs in the columns exceeds the totals for all risk factors combined 
because of overlap between various risk factors. 0% represents very low numbers. Ambient PM2·5 pollution was defi ned as an annual average daily exposure to outdoor air concentrations of PM2·5 more than 8·8 μg/m³. Household air pollution was 
defi ned as any exposure to indoor concentration of PM2·5. Lead exposure was defi ned as blood lead concentration of more than 20 µg/L. Diet high in sodium was defi ned as consumption of sodium more than 5 g/day. Diet high in sugar-sweetened 
beverages was defi ned as consumption of sugar-sweetened beverages more than 64·3 g/day. Diet low in fruits was defi ned as consumption of less than 200 g/day. Diet low in vegetables was defi ned as consumption of less than 350 g/day. Diet low in 
whole grains was defi ned as consumption of less than 100 g/day. Alcohol use was defi ned as any amount. Low physical activity was defi ned as average weekly work, home, transport-related, and recreational physical activity of less than 8000 metabolic 
equivalent of task-min. Smoking was defi ned as any previous or current tobacco smoking. Second-hand smoking was defi ned as daily indoor exposure to second-hand smoking. High body-mass index was defi ned as body-mass index greater than 
23·0 kg/m². High fasting plasma glucose was defi ned as serum fasting plasma glucose greater than 5·4 mmol/L. High systolic blood pressure was defi ned as systolic blood pressure greater than 119 mm Hg. High total cholesterol was defi ned as total 
cholesterol more than 4·8 mmol/L. Low glomerular fi ltration rate was defi ned as glomerular fi ltration rate less than 60 mL/min per 1·73m² (excluding end-stage renal disease). DALY=disability-adjusted life-year. PM2·5=particulate matter with 
aerodynamic diameter smaller than 2·5 μm. 95% UI=95% uncertainty interval. *Air pollution cluster includes ambient PM2·5 pollution and household air pollution. †Tobacco smoke includes smoking and second-hand smoking. ‡Dietary risks cluster 
includes diet high in sodium, diet high in sugar-sweetened beverages, diet low in fruits, diet low in vegetables, and diet low in whole grains. §Behavioural risks cluster includes smoking (including second-hand smoking), dietary risks (diet high in 
sodium, diet high in sugar-sweetened beverages, diet low in fruits, diet low in vegetables, diet low in whole grains, and alcohol use), and low physical activity. ¶Environmental risks cluster includes air pollution cluster and lead exposure. ||Metabolic 
risks cluster includes high fasting plasma glucose, high total cholesterol, high systolic blood pressure, high body-mass index, and low glomerular fi ltration rate. **Age-standardised total percentage of DALYs due to all risk factors combined.

Table: DALYs due to stroke for selected risk factors and risk factor clusters by country income level for both sexes combined in 2013
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Air pollution and environmental risks
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Household air pollution from solid fuels 17 706 560 (15 040 046–20 421 169) 19·4% (18·1–20·2) 0 (0–0) 0·0% (0·0–0·0) 17 706 560 (15 040 046–20 421 169) 15·7% (14·5–16·4)

Lead exposure 7 161 356 (4 815 973–9 905 687) 7·8% (5·8–9·8) 293 490 (117 643–600 411) 1·4% (0·6–2·5) 7 454 846 (4 944 736–10 520 544) 6·6% (4·8–8·4)

Dietary risks

Diet high in sodium 21 643 231 (11 219 006–34 875 317) 23·7% (13·5–34·5) 3 827 692 (1 820 117–6 508 581) 17·8% (9·2–26·6) 25 470 923 (13 008 440–41 129 128) 22·6% (12·5–33·0)
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High systolic blood pressure 59 462 084 (51 726 959–67 616 909) 65·1% (62·3–66·8) 12 863 716 (11 255 918–14 974 628) 59·8% (56·8–61·1) 72 325 800 (63 779 849–81 982 863) 64·1% (61·3–65·8)
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Low glomerular fi ltration rate 5 972 287 (4 789 340–7 473 775) 6·5% (5·8–7·4) 2 052 968 (1 653 848–2 519 276) 9·5% (8·3–10·3) 8 025 255 (6 641 680–9 764 377) 7·1% (6·4–7·8)

Clusters of risk factors

Air pollution* 30 808 521 (27 287 721–34 553 668) 33·7% (32·9–34·2) 2 201 971 (1 993 278–2 512 352) 10·2% (10·1–10·3) 33 010 493 (29 350 620–36 871 584) 29·2% (28·2–29·6)

Tobacco smoke† 21 537 890 (17 804 893–25 921 930) 23·6% (21·4–25·6) 4 210 594 (3 515 647–4 982 921) 19·6% (17·7–20·3) 25 748 484 (21 409 286–30 719 271) 22·8% (20·6–24·7)

Dietary risks‡ 59 687 607 (49 121 641–70 396 442) 65·3% (59·1–69·6) 11 848 596 (9 276 670–14 660 670) 55·1% (46·8–59·8) 71 536 203 (58 718 147–84 446 531) 63·4% (56·5–67·8)

Behavioural risks§ 68 849 080 (60 222 263–78 508 484) 75·4% (72·5–77·6) 14 954 070 (12 872 682–17 458 060) 69·5% (64·9–71·2) 83 803 150 (73 513 301–95 498 883) 74·2% (70·7–76·7)

Environmental and occupational risks¶ 35 290 595 (31 372 970–39 895 305) 38·6% (37·8–39·4) 2 464 471 (2 166 341–2 892 607) 11·5% (10·9–11·8) 37 755 065 (33 656 530–42 692 315) 33·4% (32·4–34·3)
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Data are absolute numbers of DALYs (95% UI) or percentages of DALYs (95% UI). Percentages and number of DALYs are not mutually exclusive. The sum of percentages and number of DALYs in the columns exceeds the totals for all risk factors combined 
because of overlap between various risk factors. 0% represents very low numbers. Ambient PM2·5 pollution was defi ned as an annual average daily exposure to outdoor air concentrations of PM2·5 more than 8·8 μg/m³. Household air pollution was 
defi ned as any exposure to indoor concentration of PM2·5. Lead exposure was defi ned as blood lead concentration of more than 20 µg/L. Diet high in sodium was defi ned as consumption of sodium more than 5 g/day. Diet high in sugar-sweetened 
beverages was defi ned as consumption of sugar-sweetened beverages more than 64·3 g/day. Diet low in fruits was defi ned as consumption of less than 200 g/day. Diet low in vegetables was defi ned as consumption of less than 350 g/day. Diet low in 
whole grains was defi ned as consumption of less than 100 g/day. Alcohol use was defi ned as any amount. Low physical activity was defi ned as average weekly work, home, transport-related, and recreational physical activity of less than 8000 metabolic 
equivalent of task-min. Smoking was defi ned as any previous or current tobacco smoking. Second-hand smoking was defi ned as daily indoor exposure to second-hand smoking. High body-mass index was defi ned as body-mass index greater than 
23·0 kg/m². High fasting plasma glucose was defi ned as serum fasting plasma glucose greater than 5·4 mmol/L. High systolic blood pressure was defi ned as systolic blood pressure greater than 119 mm Hg. High total cholesterol was defi ned as total 
cholesterol more than 4·8 mmol/L. Low glomerular fi ltration rate was defi ned as glomerular fi ltration rate less than 60 mL/min per 1·73m² (excluding end-stage renal disease). DALY=disability-adjusted life-year. PM2·5=particulate matter with 
aerodynamic diameter smaller than 2·5 μm. 95% UI=95% uncertainty interval. *Air pollution cluster includes ambient PM2·5 pollution and household air pollution. †Tobacco smoke includes smoking and second-hand smoking. ‡Dietary risks cluster 
includes diet high in sodium, diet high in sugar-sweetened beverages, diet low in fruits, diet low in vegetables, and diet low in whole grains. §Behavioural risks cluster includes smoking (including second-hand smoking), dietary risks (diet high in 
sodium, diet high in sugar-sweetened beverages, diet low in fruits, diet low in vegetables, diet low in whole grains, and alcohol use), and low physical activity. ¶Environmental risks cluster includes air pollution cluster and lead exposure. ||Metabolic 
risks cluster includes high fasting plasma glucose, high total cholesterol, high systolic blood pressure, high body-mass index, and low glomerular fi ltration rate. **Age-standardised total percentage of DALYs due to all risk factors combined.

Table: DALYs due to stroke for selected risk factors and risk factor clusters by country income level for both sexes combined in 2013

DALY = Disability-adjusted life-year, funktionsjusterade levnadsår

Luftföroreningar stod för 29,2% av 
stroke-relaterad minskning av DALY.

Tobaksrökning 22,8%.



Partiklar i luft

• Grova partiklar PM10
– Massan av partiklar < 10 µm (µg/m3)

• Fina partiklar PM2,5
– Massan av partiklar < 2,5 µm (µg/m3)

• I Sverige kommer partiklar från slitage 
(t.ex. dubbdäck), förbränning (ved och 
kol), industriprocesser.

• Kan beläggas med andra ämnen (t.ex. 
sulfater, nitrater)

• Fler avlider dagar med smutsig luft.
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mother to sleep, are also exposed to these short, very 
high level, exposures to smoke (fi gure 1). There is 
particular concern when young children are exposed to 
smoke because data suggest that smoke exposure during 
the window of developmental susceptibility in early life is 
particularly detrimental. Men in most cultures have 
greater exposure to occupational, industrial, or 
agricultural smoke, and higher consumption of tobacco, 
which is outside the scope of our Commission; however, 
we note the confounding eff ect of these exposures on 
studies of HAP.

Socioeconomic status is a major predictor of exposure 
to HAP in most cultures. The less expensive fuel options 
in any context are generally less effi  cient fuels, produce 
more smoke, and are used by people with the most 
poorly designed homes. For example, propane, liquid 
petroleum gas (LPG), or ethanol often burn very cleanly, 
but remain too expensive for many households. 
Electricity is the least polluting form of domestic energy 
(assuming that households are geographically separated 
from power stations), but is not aff ordable to most 

people. As we descend the energy ladder1 to cheaper 
forms of fuel (such as charcoal, wood and dung or crop 
residues), there are polluting fuels with both poor 
combustibility and highly toxic emissions. Simple 
homes built with mud, thatch, and animal skins rarely 
have a chimney and, when present, the chimney is 
usually a simple vent with no air-drawing fl ue. In 
addition, correctly installed fl ues must be maintained 
with regular inspections and cleanings, an activity that, 
when not done, can result in marked increases in HAP.

The global burden of disease attributed to HAP
Poverty, disease, and the use of solid fuel are inextricably 
linked because poverty is a risk factor for disease in all 
communities (fi gure 2). The attribution of disease 
burden to HAP exposure or other risk factors is complex 
and needs systemic analysis from multiple perspectives. 
The 2012 report of the comparative risk assessment2 for 
the Global Burden of Disease study (GBD) 2010 is the 
gold standard for such analysis, and its fi ndings 
attributed nearly 3·5 million deaths to direct exposure to 
HAP. HAP is also an important contributor to ambient 
air pollution (estimated to contribute 16% of the global 
disease burden from ambient air pollution), as detailed 
in the methods of the report.2 Deaths from air pollution, 
including from HAP and ambient air pollution, far 
exceed deaths attributed to other environmental factors 
(table 1). The great increase in the disease attribution 
between previous comparative risk assessments and the 
GBD in 2010 resulted partly from inclusion of 
cardiovascular and cerebrovascular deaths associated 
with HAP exposure. The WHO Global Health Obser-
vatory report3 updated the estimates and noted that HAP 
caused 4∙3 million deaths worldwide in 2012, and 
ambient air pollution caused a further 3·7 million deaths.

HAP is associated with many health eff ects, including 
both acute and chronic disorders, pulmonary and 
systemic. Respiratory risks are the focus of this review 
and so we devote full sections to respiratory infections, 
chronic lung diseases, and cancers. It is important, 
however, not to neglect the cardiovascular risks associated 
with HAP, which have been reviewed elsewhere.4 Data 
support a role for HAP in the pathogenesis of both 
myocardial infarction and hypertension-related stroke.5 
There are other factors that are also beyond the scope of 
our Commission. For example, the burning of solid fuel 
in either open fi res or simple stoves results in frequent 
burns to adults and particularly to children. Burns in 
children are often severe. There are also indirect health 
risks to women and children gathering fuel including 
trauma, assault, and injury.

Interventions to reduce respiratory and other health 
risks from HAP 
HAP is now recognised to be a modifi able exposure 
against which specifi c interventions such as the use of 
improved fuels, cookstoves, or heaters, and improved 

A

B

Figure 1: Exposure of children to household air pollution at home and at school
(A) An infant in Malawi is exposed to very high levels of cooking smoke. Both 
mother and child had evidence of eye irritation. (B) Household air pollution 
exposure continues at school. Used with permission of CAPS/Handstand 
productions.

Respiratory risks from household air pollution in low and middle 
income countries; Gordon et al; Lancet Respir Med; 2014 

Matlagning vid öppen härd. Kök på 1840-talet i Sverige, 
Boktryckarbostaden, Skansen, Stockholm



Global hälsobörda av förorenad 
inomhusmiljö

3,8 miljoner människor dör i förtid varje år 
till följd av matlagningsorsakade 
luftföroreningar inomhus.

27% pneumoni
18% stroke
27% ischemisk hjärtsjukdom
20% KOL
8% lungcancer

WHO’s Urban Ambient Air Pollution database - Update 2016, version 0.2; 
World Health Organization; 2016. 
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Figure�3:�PM10�levels�for�selected2�cities�by�region,�for�the�last�available�year�in�the�period�2011Ͳ2015.��

�

PM10:�Fine�particulate�matter�of�10�microns�or� less;�Afr:�Africa;� �Amr:�America;�Emr:�Eastern�Mediterranean;�Eur:�
Europe;�Sear:�SouthͲEast�Asia;�Wpr:�Western�Pacific;�LMI:�LowͲ�and�middleͲincome;�HI:�highͲincome.��

Figure�4:�PM10� levels� for�available�megaͲcities�of�more� than�14�million�habitants� for� the� last�available�
year�in�the�period�2011Ͳ2015.��

�

PM10:�Fine�particulate�matter�of�10�microns�or�less.�
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2�Selection�criteria:�for�year�of�measurement�2011�or�more�recent,�the�largest�city�for�each�country�within�a�region�
(or�two�cities�for�one�country�if�only�2�countries�available�in�the�region.�City�size�ranges�from�140’000�to�26�million�
habitants.�

0

50

100

150

200

250

PM
�1
0�
[u
g/
m
3]

WHO’s Urban Ambient Air Pollution database - Update 2016, version 0.2; 
World Health Organization; 2016. 



7 miljoner dödsfall av 
luftföroreningar 2016
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Utsläpp av grova partiklar (PM10) 
i Sverige 1990-2017

Naturvårdsverket, 2018



Utsläpp av fina partiklar (PM2,5) i 
Sverige 1990-2017

Naturvårdsverket, 2018



Vad orsakar luftföroreningarna?The human activities that are dest-
abilizing the Earth’s climate also 
contribute directly to ill health. 
The most direct link between cli-
mate change and ill health is air 
pollution. Burning fossil fuels for 
power, transport and industry is 
the main source of the carbon 
emissions that are driving climate 
change and a major contributor 
to health-damaging air pollution, 
which every year kills over seven 
million people due to exposure in-
side and outside their homes (7). 
Over 90% of the urban population 
of the world breathes air contain-
ing levels of outdoor air pollutants 
that exceed WHO’s guidelines. Air 
pollution inside and outside the 
home is the second leading cause 
of deaths from NCDs worldwide; 

2.1 The strong linkage between climate 
change, air pollution and health

it is responsible for 26% of deaths 
from ischaemic heart disease, 24% 
of those from strokes, 43% from 
chronic obstructive pulmonary 
disease and 29% from lung cancer.
 
The sectors that produce most 
GHGs – energy, transport, industry, 
agriculture, waste management 
and land use – are also the main 
sources of !ne particulate matter 
and other important air pollutants 
(Fig. 1). These include short-lived 
climate pollutants such as black 
carbon, methane and ground-lev-
el ozone, which also threaten 
human health. Approximately 
25% of urban ambient air pollu-
tion from !ne particulate mat-
ter is contributed by tra"c, 15% 
by industrial activities including 

electricity generation, 20% by do-
mestic fuel burning, 22% from un-
speci!ed sources of human origin 
and 18% from natural sources (8). 
E#ectively all exposure to indoor 
air pollution, which causes almost 
four million deaths a year, is from 
use of solid fuels for cooking in 
poor households. Global contri-
butions of di#erent sectors to the 
GHG emissions that drive climate 
change are 14% from transport, 
34.6% from energy for electricity 
generation and heat, 21% from 
industry, 6.4% from buildings and 
24% from agriculture and land use 
change (9) (Fig. 2). The sources of 
climate change and air pollution 
are therefore broadly the same: 
polluting energy systems.

ΖPSDFWV�RI�GLHUHQW�DLU�SROOXWDQWV�DQG�JUHHQKRXVH�JDVHV�RQ�
climate and health (10)

Main sources of (a) greenhouse gas emissions 
and (b) urban ambient air pollution (8, 9) 

AIR POLLUTANT / GHG

Carbon Dioxide (CO2)

Fluorinated Gases 
(F-gases)

Methane (CH4)
Nitrogen Oxides (NOX)

Nitrogen Oxides (NOX)

Nitrous Oxides (N2O)

Particulate Matter (PM)

Sulfur Dioxide (SO2)

Tropospheric 
Ozone (O3)

Volatile Organic
Compounds (VOCs)/

Carbon Monoxide (CO)

Lifetime in Atmos-
phere= years
Impact Scale=global

Warming

Cooling

Human Health Impact

Ecosystem Impact

No direct impact 
on human health or 
ecosystems*

LIFETIME/
SCALE CLIMATE IMPACT HEALTH/ECOSYSTEM

IMPACTS
Lifetime in Atmos-
phere = days/weeks
Impact Scale=lo-
cal/regional

*No direct impact implies the 
substance in question either 
does not directly cause human 
health or ecosystem impacts 
or it does not go through a 
chemical process to create 
a substance that directly 
impacts human health and 
ecosystems

Figure 1

Figure 2
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Buildings

Industry

Transport

Energy inc.
Electricity / heat

Agriculture

Domestic fuel
burning

Transport

Industry (inc. 
electricity
generation)

Other human 
origin

unknown

Global Sources of 
Greenhouse Gas 

Emissions

49Gt
CO2eq

4.2 million 
deaths/yr

Global Sources of Urban 
Ambient PM2.5

20%

25%

15%

22%

18%

COP24 Special Report  / Health and Climate Change COP24 Special Report  / Health and Climate Change16 17/ /

COP24 special report: health and climate change; World Health Organization; 2018. 



CLIMATE 
CHANGE

- Water Quality
- Air Quality
- Land Use Change
- Ecological change

DIRECT 
IMPACTS

INDIRECT
IMPACTS

HEALTH IMPACTS

MEDIATING FACTORS

ENVIRONMENTAL SOCIAL RESILIENCY

- Geography
- Baseline weather
- Soil / dust
- Vegetation
- Baseline air / water quality

- Loss of  habitation
- poverty
- Displacement
- Conflict
- Age and gender

- Early-warning system
- Socioeconomic status
- Health and nutrition
- Primary health care

- Storm
- Drought
- Flood
- heatwave
- Temperature Change
- Wildfires

Mental  
Illness

Injuries Respiratory 
Disease

Poisoning Water-
Borne

Diseases

Heat StrokeInfectious
Diseases

Undernutrition Allergies

Cardiovascular
Disease

Case study: Heatwaves. 
The number of vulnerable people exposed to heatwaves increased by 125 million be-
tween 2000 and 2016. One of the most extreme heatwaves was the 2003 European 
heatwave, which was made twice as likely by climate change. Over 70,000 additional 
deaths occurred over Europe as a result of the heatwave.

Case study: Flooding. 
Over the last 40 years, more than 90% of natural disasters affecting Pakistan have 
been triggered by climate change. Flooding has been increasingly affecting Paki-
stan. For example, in 2010, over 15 million people were affected by flooding, with 6 
million people in need of urgent medical care. Attending to these health needs was 
extremely difficult, as over 200 health care facilities were destroyed by the floods.

Case study: Drought. 
Ethiopia has been victim to regular famines since the 1980s, whith droughts being 
a significant contributing factor. A consequence of this is child undernutrition and 
wasting. For instance, in areas affected by moderate drought in Ethiopia, child wast-
ing was 34% higher than areas unaffected by drought. However, social mediating 
factors also play an important role. Firstly, areas affected by severe droughts suffered 
less from child wasting, as aid programmes were targeted in these areas. Secondly, 
areas of conflict show clear links with higher levels of undernutrition, as a result of 
decreased food security.

Case study: Temperature change. 
Exposure to rising temperatures has known associations with rising occurrence of 
NDCs, such as cardiovascular disease. An 11 year study in Burkina faso has shown 
that exposure to moderate or extreme heat significantly increases excess daily pre-
mature mortality from NCDs; cardiovascular disease accounted for 50% of years of 
life lost in this study.

Figure 3

Climate change impacts health 
both directly and indirectly, but 
is strongly mediated by environ-
mental, social and public health 
determinants. From references 
(14, 28-32).

COP24 Special Report  / Health and Climate Change COP24 Special Report  / Health and Climate Change22 23/ /

Hälsoeffekter av klimatförändring

COP24 special report: health and climate change; World Health Organization; 2018. 



Temperaturen stiger

2

2000-talet är så kallad badsårsfeber [11]. Koncentrationen av 
normalt förekommande vibrioner, Vibrio spp (inte O1/O139), 
kan efter en vecka med vattentemperaturer >20°C nå smitt-
samma nivåer. Om man har öppna sår kan bad i sådana vatten 
leda till nekroser och sepsis med hög mortalitet. Sedan 2004 
har några fall inrapporterats varje år, men de varma somrar-
na 2006 och 2010 rapporterades 8 respektive 11 fall varav 3 
respektive 1 med dödlig utgång [12].

Risken för översvämningar kommer att öka i Sverige i över-
svämningsbenägna områden [6]. Ökad avrinning och över-
svämningar kan leda till bräddning av avloppsreningsverk, av-
rinning av toxiska ämnen från industrimark och dagvatten 
från städer samt läckage av smittämnen i marker och från djur-
hållningen (t!ex enterohemorragisk E coli, VTEC/EHEC). Det 
kan leda till kontaminering av såväl privata som kommunala 
vattentäkter [7]. Med högre vattentemperaturer sker även en 
ökad tillväxt av patogener. Många av landets dricksvattentäk-
ter består av ytvatten – som i Stockholms län – men även grund-
vattnet kan kontamineras då ökad nederbörd ger högre grund-
vattennivåer med risk för nedträngning av ytligt vatten i dåliga 
brunnar. Sommartid ökar användningen av privata dricksvat-
tentäkter markant.

Nya insektsburna sjukdomar väntas. Det globala smittryck-
et ökar, samtidigt som transporter och resor blir allt snabbare 
och vanligare. Infekterade människor, djur och insekter kan 
därmed snabbt spridas runt jordklotet. Ett ändrat klimat kan 
öka förutsättningarna för överlevnad av nyintroducerade 
smittämnen och vektorer i nya områden. Exempelvis introdu-
cerades till Sydeuropa på 1990-talet en av vektorerna som 
sprider denguefeber och chikungunyavirus via en asiatisk 

skeppslast med gamla däck som innehöll regnvatten med 
mygglarver. Myggorna har sedan dess etablerat sig och var 
rikligt förekommande den varma sommaren 2007, då en 
smittad italiensk turist återvände från Indien och gav upphov 
till den första inhemska epidemin av infektion med chi-
kungunyavirus i Europa, med ett hundratal sekundärfall [13]. 
Sedan dess har även inhemska fall av denguefeber förekom-
mit i Italien och Frankrike. Även om denna vektormygga skul-
le etablera sig i södra Sverige antas temperaturerna här inte 
bli tillräckligt höga för virusreplikering i myggan. Däremot 
anses det troligt att leishmaniasis kan komma att etablera sig 
i lämpliga områden i södra Sverige när klimatet ändras. Norra 
utbredningsgränsen för sandmyggevektorerna rör sig sedan 
mitten av 1990-talet sakta norrut och går i dag i mellersta 
Tyskland [14]. Den viscerala formen av leishmaniasis är ovan-
lig men bekymmersam i och med att medelöverlevnaden en-
dast är 13 månader om saminfektion med HIV föreligger [15].

Det senaste inhemska malariafallet i Sverige inträffade på 
1930-talet. Fortfarande finns fem malariamyggarter kvar i 
landet. En förlängd varm period i Sverige är fördelaktigt för 
malariamyggor, men även om vektorerna blir fler och perso-
ner som malariasmittats utomlands blir vanligare kommer en 
fortsatt bra hälso- och sjukvård sannolikt att kunna förhin-
dra att inhemsk malariaspridning etableras. Enstaka inhem-
ska fall kan dock förekomma.

Fästingproblemen fortsätter att öka.  Sverige har redan 
problem med fästingburna sjukdomar. Fästingar är aktiva när 
medeltemperaturerna stiger över 4–5 °C. Framemot perioden 
2071–2100 beräknas säsongen när fästingar är aktiva i 
mellers ta Sverige ha förlängts med ca 3 månader, samtidigt 
som vintrarna blir kortare och mildare och vårar och höstar 
fuktigare [6]. Detta är utomordentligt fördelaktiga förhållan-
den för fästingar men också gynnsamt för många av de djur 
som fästingen livnär sig av, vilket inkluderar djur som bär på 
TBE-virus (smågnagare) och Borreliaspiroketer (smågnaga-
re, harar, vissa fågelarter). Risken för fästingburna sjukdomar 
kommer därmed att öka ytterligare och risksäsongen förläng-
as i nuvarande riskområden. En spridning av fästingar norr-
över i landet har rapporterats sedan 1990-talet. Fästingar 
finns i dag utmed hela Östersjökusten och runt de stora norr-
ländska vattendragen [16], en spridning som orsakats av de 
förändringar som redan observerats i årstidernas längd och 
klimat [17]. En motsvarande fästingspridning under samma 
period har också observerats på högre höjder i de tjeckiska 
bergsmassiven och där relaterats till klimatförändringen [18]. 
I Sverige följer risken för borrelios med utbredningen av fäs-
tingar, och mot slutet av detta sekel finns därför risk att borre-
lios kan komma att ha en spridning i större delen av landet 

förutom fjälltrakterna [19]. 

Övervakning på EU-nivå
Behovet av att inom EU öka övervak-
ningen av infektionssjukdomar som 
kan komma att påverkas av en klimat-
förändring har förts fram i flera in-
stanser, både inom medlemsstaterna 
och på EU-nivå. Med en heltäckande 
europeisk övervakning kan man på ett 
tidigt stadium upptäckta nya hot och 
ändrade riskbilder. Flera av de sjukdo-
mar som är relaterade till en klimat-
förändring är redan anmälningsplik-
tiga på EU-nivå, med fästingburen en-
cefalit, TBE, som det senaste tillskot-
tet hösten 2012 (Fakta 1). Utifrån 
riskbedömingar baserade på sjukdo-
mens betydelse i ett samhällsperspek-

   Q framtidens miljö och hälsa översikt

Figur 1. Tidsserien visar den sammanlagda globala land- och havs-
ytetemperaturen uppmätt 1850–2012 i förhållande till medeltempe-
raturen under perioden 1961–1990. Från: Morice et al [1]. 

Figur 2. Beräknad förändring av de olika årstidernas medeltemperatur för perioden 2071–2100 
jämfört med 1971–2000. Från vänster: vinter, vår, sommar, höst. Kartorna baseras på ett me-
delvärde av en ensemble med nio klimatscenarier för scenario RCP 8.5. Från SMHI [6].
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Sjukvården bör ha beredskap



Fästingburna infektioner

• Fästingarna 
sprider sig

• Längre säsong

• Borrelios
• Fästingburen 

encefalit (TBE)

The results referring to 2008 (Figure 3) differ from the
situation observed in the early 1990s in Central and
North Sweden when ticks were, in general, only present
close to the Baltic Sea Coast and only rarely encountered
in the interior areas (Figure 2, based on a map previously
published in Jaenson et al. [13]). This corroborates the
impression of the maps in Figure 3 that from the early
1990s to 2008 the range of I. ricinus increased, particu-
larly in North Sweden. Further to the south, ticks were

already present in most locations investigated in the early
1990s (Figure 3 in [13]; Figure 2).
The estimated ranges of I. ricinus in Sweden in the early

1990s and 2008 are shown in Figure 2. Based on the num-
ber of tick presence pixels in each of the two maps, calcu-
lations revealed that the tick’s distributional area in
Sweden increased by 9.9% from early 1990s (41.6%) to
2008 (51.5%). Most of this range expansion occurred in
North Sweden along the Baltic Sea coast. For North

Figure 2 Estimated ranges of I. ricinus in Sweden in the early 1990s (left map) and 2008 (right map).

Jaenson et al. Parasites & Vectors 2012, 5:8
http://www.parasitesandvectors.com/content/5/1/8

Page 6 of 15

Changes in the geographical distribution and abundance of the tick Ixodes ricinus during the 
past 30 years in Sweden; Jaenson et al.; Parasites & Vectors, 2012 

Spridning av vanlig fästing 
(Ixodes ricinus) 1990-2008



Bly och intelligens

Läkartidningen. 2014;111:CSTC 



Blyexponering i Sverige 1976-2012

Läkartidningen. 2014;111:CSTC 



Blyexponering i Sverige idag

• 11 μg/l hos barn, 5-30 μg/l hos vuxna

• Viss keramik
• Viltkött (hagel)
• Brunnsvatten
• Vattenkranar
• Pistolskjutning, skjutbanor
• Båtuppställningsplatser

Läkartidningen. 2014;111:CSTC 



MS och rökning – OR 1,54

CIS to CDMS included three studies comprised of 755 CDMS patients
developed from 1261 CIS patients. The analysis showed a statistically
non-significant association (HR 1.13, 95% CI [0.73–1.76]; Fig. 3) with
substantial heterogeneity, p = 0.02; I2 = 74%.

Two studies were not included in the meta-analysis due to in-
sufficient data to calculate the appropriate statistics (e.g., the un-
reported HR) (Horakova et al., 2013), or avoidance of calculating the
required statistics from provided data (Correale and Farez, 2015), using
statistical methods previously cited as likely less reliable (Tierney et al.,
2007). One of these studies using self-reported smoking data showed
that smoking increased the risk of progression from CIS to CDMS
(Correale and Farez, 2015). However, the second study used cotinine as
a measure of smoke exposure and showed no effect of smoking
(Horakova et al., 2013).

Only one study investigated a possible dose-response effect for the
conversion from CIS to CDMS, and found none (Arikanoglu et al.,
2013). Due to individual study limitations, including important study
characteristics not stated in some studies (Correale and Farez, 2015;
Horakova et al., 2013), inconsistent results across studies and imprecise
meta-analysis results, the quality of evidence for CIS to CDMS pro-
gression was downgraded from low to very low (Table 2).

3.4. Smoking and conversion from RRMS to SPMS

The meta-analysis of the association of smoking with SPMS risk
included five studies comprised of 379 SPMS patients developed from
1837 RRMS patients. The analysis yielded a statistically significant
association (HR 1.80, 95% CI [1.04–3.10]; Fig. 4) with substantial
heterogeneity, p = 0.01; I2 = 68%.

Two studies were not included in this meta-analysis due to avoid-
ance of potentially unreliable methods for calculating required statistics
(e.g., HR) (Correale and Farez, 2015), as previously noted, and mea-
suring the association per pack year smoked (Pittas et al., 2009), rather
than comparing smoking to non-smoking. Nonetheless, both these stu-
dies demonstrated a statistically significant effect of smoking on the
conversion from RRMS to SPMS.

While three studies showed evidence of a dose-response relationship
between smoking and SPMS risk (Roudbari et al., 2013; Pittas et al., 2009;
Sundstrom and Nystrom, 2008), one study did not (Koch et al., 2007).
However, the quality of evidence for the association was downgraded from
low to very low given the presence of study limitations (e.g. self-reported
smoking data (Roudbari et al., 2013; Sundstrom and Nystrom, 2008), low
response/participation rate (Roudbari et al., 2013; Koch et al., 2007), as
well as inconsistent and imprecise results (Table 2).

Fig. 2. Meta-analysis and forest plot: Relationship
between smoking and MS risk – Conservative (23
studies) and non-conservative (36 studies) analyses.
IV = inverse variance; CI = confidence interval.
Studies identified by first author and year. All studies
case-control design unless noted: CO = Cohort; CS
= Cross-Sectional. *n is weighted.

Fig. 3. Meta-analysis and forest plot: Relationship between
smoking and conversion from CIS to CDMS. CIS = clinically
isolated syndrome; CDMS = clinically definite multiple sclerosis;
IV = inverse variance; CI = confidence interval. Studies identi-
fied by first author and year. All studies are cohort studies.
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Faktorerna samverkar



Rökning minskar



EXEMPEL

PARKINSON



Parkinsonism – ett syndrom med 
olika genes

• Bradykinesi
• Rigiditet
• Vilotremor
• Postural instabilitet



Parkinsonism pga skallskador

• Kronisk 
traumatisk 
encefalopati, 

• dementia 
pugilistica, 

• boxardemens Derek Boogaard 
(1982 - 2011)

• Betti et al. Acta Neurol Latinoam. 1969;15(1):47-51 
• Davie et al J Neurol Neurosurg Psych. 1995;58(6):688-91) 
• Omalu et al. Chronic traumatic encephalopathy in a National Football League player. Neurosurg. 

2005;57(1):128–134, 



Parkinsonism pga infektion
• Epidemi 1917-1928
• Encefalitis letargica / 

Europeisk 
sömnsjuka

• Hög dödlighet men 
överlevande fick ofta 
parkinsonism

• Okänt agens



Parkinsonism pga läkemedel

'UXJ�,QGXFHG�3DUNLQVRQLVP

����-�&OLQ�1HXURO�������������

GLIILFXOWLHV�LQ�DFFXUDWHO\�GLDJQRVLQJ�',3�DQG�LQ�PHDVXULQJ�LWV�
SUHYDOHQFH���$JH�LV�WKH�PRVW�REYLRXV�ULVN�IDFWRU�IRU�',3�������

VLQFH�GRSDPLQH�FRQFHQWUDWLRQV�GHFUHDVH�DQG�QLJUDO�FHOOV�GHJHQ�
HUDWH�ZLWK�DJH����$QRWKHU�ULVN�IDFWRU�LV�IHPDOH�JHQGHU���������VXJ�
JHVWLQJ�WKDW�HVWURJHQ�VXSSUHVVHV�WKH�H[SUHVVLRQ�RI�GRSDPLQH�
UHFHSWRUV����KRZHYHU��WKH�H[DFW�PHFKDQLVP�XQGHUO\LQJ�WKH�JHQ�
GHU�GLIIHUHQFH�LQ�',3�UHPDLQV�WR�EH�FODUL¿HG��*HQHWLF�IDFWRUV�
DUH�DOVR�WKRXJKW�WR�EH�LQYROYHG�LQ�WKH�GHYHORSPHQW�RI�',3�EH�
FDXVH�QRW�DOO�SDWLHQWV�WDNLQJ�GRSDPLQH�UHFHSWRU�EORFNLQJ�DJHQWV�
�'5%$V��GHYHORS�SDUNLQVRQLVP�������*HQRPH�ZLGH�VFUHHQLQJ�
VKRZHG�WKDW�WKH�JHQHV�DVVRFLDWHG�ZLWK�WKH�JDPPD�DPLQREX�
W\ULF�DFLG��*$%$��UHFHSWRU�VLJQDOLQJ�SDWKZD\�DUH�LQYROYHG�LQ�
QHXUROHSWLF�LQGXFHG�7'�LQ�VFKL]RSKUHQLF�SDWLHQWV����VXJJHVWLQJ�
WKDW�JHQHWLF�IDFWRUV�SUHGLVSRVH�WR�ERWK�',3�DQG�7'�

Etiology of Drug-Induced 
Parkinsonism

7\SLFDO�DQWLSV\FKRWLFV��DOVR�NQRZQ�DV�QHXUROHSWLFV��DUH�WKH�PRVW�
FRPPRQ�FDXVHV�RI�',3��+RZHYHU��DW\SLFDO�DQWLSV\FKRWLFV��ZKLFK�
ZHUH�WKRXJKW�WR�EH�IUHH�IURP�(36��FDQ�DOVR�LQGXFH�SDUNLQVRQ�
LVP��,Q�DGGLWLRQ�WR�DQWLSV\FKRWLFV��JDVWURLQWHVWLQDO��*,��PRWLOLW\�
GUXJV��FDOFLXP�FKDQQHO�EORFNHUV��&&%V���DQG�DQWLHSLOHSWLF�
GUXJV�KDYH�EHHQ�IRXQG�WR�LQGXFH�',3��7DEOH����
�

Antipsychotic drugs
7KH�KLVWRU\�RI�',3�SDUDOOHOV�WKDW�RI�DQWLSV\FKRWLFV��3DUNLQVRQ�
LVP�DV�D�VLGH�HIIHFW�RI�FKORUSURPD]LQH�ZDV�ILUVW�UHSRUWHG���
\HDUV�DIWHU�LWV�LQWURGXFWLRQ���,W�ZDV�VRRQ�UHFRJQL]HG�WKDW�DOO�W\S�
LFDO�DQWLSV\FKRWLFV�KDG�WKH�SRWHQWLDO�WR�FDXVH�(36��LQFOXGLQJ�
SDUNLQVRQLVP��DFXWH�G\VWRQLD��DNDWKLVLD��DQG�7'���������7\SLFDO�
DQWLSV\FKRWLFV�LQFOXGH�FKORUSURPD]LQH��SURPD]LQH��KDORSHUL�
GRO��SHUSKHQD]LQH��ÀXSKHQD]LQH��DQG�SLPR]LGH��$ERXW�����RI�
SDWLHQWV�WDNLQJ�W\SLFDO�DQWLSV\FKRWLF�GUXJV�H[KLELW�PRUH�WKDQ�
RQH�NLQG�RI�(36����'RSDPLQH�UHFHSWRUV�DUH�ZLGHO\�GLVWULEXWHG�
LQ�WKH�EUDLQ��DQG�W\SLFDO�DQWLSV\FKRWLFV�PD\�DFW�RQ�GRSDPLQH�
UHFHSWRUV�LQ�WKH�VWULDWXP��7KHUHIRUH��DOO�SDWLHQWV�WDNLQJ�DQWLSV\�

FKRWLFV�KDYH�VRPH�ULVN�RI�GHYHORSLQJ�SDUNLQVRQLVP�DQG�RWKHU�
(36��3DUNLQVRQLVP�XVXDOO\�DSSHDUV�GD\V�WR�ZHHNV�DIWHU�VWDUWLQJ�
DQWLSV\FKRWLFV��EXW�LQ�UDUH�FDVHV�WKH�RQVHW�GHOD\�PD\�EH�VHYHUDO�
PRQWKV�RU�PRUH��7KH�ULVN�RI�(36�ZDV�WKRXJKW�WR�EH�ORZ�IRU�DW\SL�
FDO�DQWLSV\FKRWLFV��$W\SLFDO�DQWLSV\FKRWLFV�LQFOXGH�FOR]DSLQH��
ULVSHULGRQH��RODQ]DSLQH��TXHWLDSLQH��DQG�DULSLSUD]ROH��,W�ZDV�RULJ�
LQDOO\�WKRXJKW�WKDW�WKHLU�UHODWLYHO\�ORZ�IUHTXHQF\�RI�DVVRFLDWHG�
(36�ZDV�GXH�WR�WKHP�EHLQJ�PRUH�VWURQJO\�DQWDJRQLVWLF�WRZDUG�
VHURWRQLQ��$�UHFHSWRUV�WKDQ�WRZDUG�GRSDPLQH�UHFHSWRUV�������
7KLV�VHURWRQLQ�GRSDPLQH�K\SRWKHVLV�KDV�ORQJ�EHHQ�FRQVLGHUHG�
D�XVHIXO�PRGHO�IRU�GHYHORSLQJ�DW\SLFDO�DQWLSV\FKRWLFV�WKDW�H[�
KLELW�VXSHULRU�DQWLSV\FKRWLF�HI¿FDF\�ZLWK�D�ORZHU�LQFLGHQFH�RI�
(36�FRPSDUHG�WR�W\SLFDO�DQWLSV\FKRWLFV�������7KH�UHFHQW�µIDVW�
RII¶�WKHRU\�VXJJHVWHG�WKDW�WKHLU�UDSLG�GLVVRFLDWLRQ�IURP�'��UH�
FHSWRUV�DIWHU�WKH\�KDYH�EORFNHG�WKHP�FDQ�H[SODLQ�WKHLU�ORZHU�
ULVN�RI�(36������

,Q�������FOR]DSLQH�EHFDPH�WKH�¿UVW�DW\SLFDO�DQWLSV\FKRWLF�
GUXJ�WR�EH�DSSURYHG�E\�WKH�86�)RRG�DQG�'UXJ�$GPLQLVWUD�
WLRQ����,W�LV�HIIHFWLYH�LQ�VFKL]RSKUHQLD�SDWLHQWV�ZLWK�GUXJ�UHVLV�
WDQW�QHJDWLYH�V\PSWRPV��ZLWK�DQ�DOPRVW�FRPSOHWH�DEVHQFH�RI�
(36��',3�GXH�WR�FOR]DSLQH�KDV�QRW�EHHQ�UHSRUWHG��DQG�LW�ZDV�
IRXQG�WR�LPSURYH�SV\FKRVLV�ZLWKRXW�DJJUDYDWLQJ�SDUNLQVRQLVP�
HYHQ�LQ�3'�SDWLHQWV����+RZHYHU��FOR]DSLQH�KDV�EHHQ�DVVRFLDWHG�
ZLWK�DJUDQXORF\WRVLV�LQ�DERXW����RI�SDWLHQWV��PDNLQJ�SK\VL�
FLDQV�UHOXFWDQW�WR�SUHVFULEH�WKLV�GUXJ��2WKHU�DW\SLFDO�DQWLSV\�
FKRWLFV�ZLWKRXW�WKH�ULVN�RI�DJUDQXORF\WRVLV�ZHUH�GHYHORSHG�WR�
FRQWURO�SV\FKRVLV�ZLWK�PLQLPDO�(36��5LVSHULGRQH�ZDV�H[SHFW�
HG�WR�KDYH�D�PLQLPDO�ULVN�RI�(36�EHFDXVH�LW�KDV�D�KLJK�DI¿QLW\�
IRU�VHURWRQLQ�UHFHSWRUV����+RZHYHU��LW�ELQGV�'��UHFHSWRUV�LQ�D�
GRVH�GHSHQGHQW�PDQQHU��WKXV�LQGXFLQJ�SDUNLQVRQLVP�DQG�(36�
WR�D�VLPLODU�H[WHQW�DV�KLJK�GRVHV�RI�W\SLFDO�DQWLSV\FKRWLFV����$O�
WKRXJK�WKH�PROHFXODU�VWUXFWXUH�RI�RODQ]DSLQH�LV�VLPLODU�WR�WKDW�
RI�FOR]DSLQH��LW�FDUULHV�ZLWK�LW�D�VLJQL¿FDQW�ULVN�RI�(36����4XH�
WLDSLQH�LV�DQ�DW\SLFDO�DQWLSV\FKRWLF�ZLWK�D�ORZ�ULVN�RI�(36�DQG�
D�ORZ�ULVN�RI�DJJUDYDWLRQ�RI�SDUNLQVRQLVP�ZKHQ�XVHG�WR�WUHDW�
SV\FKRWLF�V\PSWRPV�LQ�SDWLHQWV�ZLWK�3'��DQG�LV�WKHUHIRUH�DS�
SDUHQWO\�VDIH�IRU�XVH�LQ�HOGHUO\�SDWLHQWV�������$ULSLSUD]ROH�LV�WKH�

7DEOH����&RPPRQ�RIIHQGLQJ�GUXJV�RI�GUXJ�LQGXFHG�SDUNLQVRQLVP
'UXJ�IUHTXHQWO\�FDXVLQJ�SDUNLQVRQLVP 'UXJ�LQIUHTXHQWO\�FDXVLQJ�SDUNLQVRQLVP

7\SLFDO�DQWLSV\FKRWLFV 3KHQRWKLD]LQH��FKORUSURPD]LQH��SURFKORUSHUD]LQH�
��SHUSKHQD]LQH��ÁXSKHQD]LQH��SURPHWKD]LQH

$W\SLFDO�DQWLSV\FKRWLFV &OR]DSLQH��TXHWLDSLQH

%XW\URSKHQRQHV��KDORSHULGRO
'LSKHQ\OEXW\OSLSHULGLQH��SLPR]LGH 0RRG�VWDELOL]HU /LWKLXP
%HQ]DPLGH�VXEVWLWXWHV��VXOSLULGH

$W\SLFDO�DQWLSV\FKRWLFV� 5LVSHULGRQH��RODQ]DSLQH��
��]LSUDVLGRQH��DULSLSUD]ROH

$QWLGHSUHVVDQW 665,��FLWDORSUDP��ÁXR[HWLQH�
��SUDR[HWLQH��VHUWUDOLQH

'RSDPLQH�GHSOHWHUV 5HVHUSLQH��WHWUDEHQD]LQH $QWLHSLOHSWLF�GUXJV 9DOSURLF�DFLG��SKHQ\WRLQ
$QWLHPHWLFV 0HWRFORSUDPLGH��OHYRVXOSLULGH��FOHERSULGH $QWLHPHWLFV 'RPSHULGRQH��LWRSULGH
&DOFLXP�FKDQQHO�EORFNHU )OXQDUL]LQH��FLQQDUL]LQH
665,��VHOHFWLYH�VHURWRQLQ�UHXSWDNH�LQKLELWRU�

Drug-Induced Parkinsonism; Shin et al; J Clin Neurol; 2012 

Neuroleptika vanligaste orsaken.

Antiemetika.
Kalciumkanalblockare.
Antiepileptika.



Parkinsonism pga förgiftning
• Taggannona, 

Annona muricata
• Guadeloupe, 

Franska västindien
• Progressiv 

supranukleär pares 
(PSP)

• Frön med annonacin
• Taupati

Guadeloupean parkinsonism: a cluster of progressive supranuclear palsy-like tauopathy; 
Caparros-Lefebvre et al; Brain; 2002. 



Sammanfattning

• Globala miljöproblem orsakar sjukdom 
inom många olika områden, inte minst 
neurologin

• Förändrat klimat ger förändrat 
sjukdomspanorama

• Problemen går ofta att förbygga och 
åtgärda


