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Does being heroin or cocaine user add a differentia l risk of death in 
women and men?



First strategy: Gender comparisons of mortality ris k within the cohort. The risk 
of men and women are compared, usually using ratios  men/women of crude 
mortality rates -CMRs-)

• Studies among heroin users or drug injectors show a higher mortality risk in men than 
women

� Meta-analysis heroin users (Degenhardt et al. Addiction 2010;106:32-51):
– Men/women CMR ratio: all-cause: 1.29; CI95%: 1.13-1.46; overdose: 1.75 

� Meta-analysis drug injectors (Mathers et al. Bull World Health Organ 2013; 91:102-123)
– Men/women CMR ratio: all-cause: 1.32; CI95%: 1.21-1.44; overdose: 1.38; CI95%: 1.08-1.72 

• Studies among cocaine users provide inaccurate results because of low statistical power
– Meta-analysis cocaine users (Degenhardt et al. Drug Alcohol Depend 2011;113:88-95)
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Gender gap in mortality risk among heroin users

Source: Degenhardt et al. Addiction 2010;106:32-51



Gender comparisons of mortality risk within the coh ort  are not sufficient to answer the 
research question 

– It becomes essential to observe what happens in a control group of people who do not 
use heroin and cocaine, where gender disparity may be similar

– Second strategy: Gender comparisons of excess morta lity . The excess 
mortality in men (disparity between men in the cohort and men in the control group) and 
women is compared

• IDEAL SITUATION: Having a large cohort of general p opulation and obtaining 
mortality in heroin and cocaine users and people wh o are not

• REAL WORLD: Having only a cohort of heroin and coca ine users, obtaining 
mortality in this cohort, and using general populat ion as control group to represent 
people who do not use heroin and cocaine
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� Gender comparisons of excess mortality have been generally based 
on standardized mortality ratios (SMRs)

� Studies among heroin users or drug injectors show a SMR almost 
2 times greater in women than men (see you above mentioned meta-
analyses)

� Studies among cocaine users provide inaccurate results because of 
low statistical power

– Meta-analysis cocaine users (Degenhardt et al. Drug Alcohol Depend 
2011;113:88-95)
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Source: Degenhardt et al. Addiction 2010;106:32-51

Gender gap in excess mortality among heroin users



Source: Mathers et al. Bull World Health Organ 2013; 91:102-123

“The pooled  SMR  ratio suggest that females had si gnificantly excess mortality than males in 
similar ages groups in the general population”.

Gender gap in excess mortality among drug injectors



SMR: A very misleading indicator to estimate the 
gender gap in excess mortality

� The isolated use of SMR for assessing gender gap in excess mortality can be extremely 
misleading for two reasons:

1.SMR is a dimensionless indicator of relative disp arity which does not capture the 
background risk in the control group

• It could lead to overestimate the magnitude of disparity, when a problem with low background risk (low 
risk in control group or standard population) is studied in the absence of any absolute risk context.

• It is not too useful to identify the differential intervention needs and assessing the effects of such 
interventions

2.SMR is an indirectly standardised ratio

• It allows comparing the mortality of each cohort subgroup with the standard population, but it is risky 
using it to compare excess mortality between subgroups of the same cohort 

• It can lead to misleading conclusions when the age structure of the two cohort subgroups being 
compared to general population is different

� It is essential to use SMR in conjunction with abso lute disparity indicators (rate 
difference). And when this is done, it is necessary to be aware that both indicators can lead to different 
conclusions



Source: Harper S, Lynch.J. Methods for measuring cancer disparities: using data relevant to healthy people 2010 cancer-related objectives.  2005.  
Bethesda, MD, National Cancer Institute. NCI Cancer Surveillance Monograph Series, Number 6. NIH Publication No. 05-5777. 

The use of absolute or relative disparity measures 
can lead to very different conclusions

Estimating time trends in stomach cancer 
mortality by gender 

Opposite trends-opposite conclussions?



Reporting relative and absolute effect measures in 
health inequalities research

Source: King NB et al. BMJ 2012;345:e5774.

No Percentage (95%CI)
Abstract

No measure reported 206 60 (55-65)
Only relative measure 122 35 (30-41)
Only absolute measure 13 3.8 (1.8-5.8)
Both relative and absolute measures 3 0.9 (0.0-1.9)

Full text

Only relative measure 258 75 (70-80)
Absolute risks not reported 119 46 (40-52)
Absolute risks reported 139 54 (48-60)

Only absolute measure 61 18 (14-22)
Both relative and absolute measures 25 7.3 (4.5-10)

The problem of only reporting relative disparity me asures appears in all areas of health research

75% of all articles reported only relative measures  in the full text (46% contained no information on 
absolute baseline risks that would facilitate calcu lation of absolute effect measures)

Frequency of absolute and relative effect measures reported in abstract and in full text (n=344)



Cohort studies in drug users which use directly 
standardized mortality rates

• We have found only three studies including directly age-standardized mortality rates

– Bargagli AM, Sperati A, Davoli M, Forastiere F, Perucci CA. Mortality among problem drug users in Rome: an 
18-year follow-up study, 1980-97. Addiction 2001;96:1455-63

• Includes directly age-standardized rates for men and women stratified by calendar-period and SMRs. Does not 
include the background risk nor all-period directly standardized rates for men and women

– Antolini G, Pirani M, Morandi G, Sorio C. [Gender difference and mortality in a cohort of heroin users in the 
Provinces of Modena and Ferrara, 1975-1999]. Epidemiol Prev 2006;30:91-9. 

• Includes directly age-standardized rates for men and women and SMRs. Does not include the background risk

– Lejckova P, Mravcik V. Mortality of hospitalized drug users in the Czech Republic. Journal of drug issues
2007;37:103-118

• Includes directly age-standardized rates for men and women opioids  and stimulants users and SMRs. Does not 
include the background risk

• None of the three studies estimated the absolute ex cess mortality compared to non-
drug users, nor can such excess to be estimated wit h the reported data 



Research question

Does being heroin or cocaine user add a 
differential risk of death in women and 

men?

Does heroin or cocaine use (or closely 
related factors) induce unequal increases 

in risk of death in men and women?



Participants and data collection
• Retrospective cohort of 27,210 heroin or cocaine users aged 15-49 who started 

outpatient drug treatment in 1997-2007 recruited in Madrid and Barcelona

• Follow up ended on 31 December 2008

• Vital status and underlying cause of death obtained through record linkage with the

Spanish National Mortality Register

• As coding of external causes in general mortality register had limitations, in Barcelona

the forensic and toxicological register, was also consulte d, and in case of

discrepancy, the cause of death from this last register was assigned.

• Underlying cause of death was coded according to the International Classification of

Diseases, ninth revision (ICD-9) in 1997-1998 and tenth revision (ICD-10) in 1999-2008

• Some methodological details are available at: de la Fuente L et al. J Subst Abuse Treat

2014; 46: 219-226.



Variables and categories
• Heroin users (HUs)

– Those who at baseline were using heroin, regardless of whether they were also using cocaine

– There were 15,305 HUs (12,157 men and 3,148 women)

• Cocaine users (CUs) 

– Those who at baseline were using cocaine but not heroin

– There were 11,905 (9,875 men and 2,030 women) 

• Cause of death was classified as natural or external

• Accidental poisoning codes

– Those in that category in ICD + 
– ICD codes from chapter of mental or behavioral disorders (EMCDDA) + 
– in Madrid, non-specific codes, which Barcelona consultation had shown that they contained mostly

overdose deaths: 427.5, 514, 518.4, 780-799 and 9800 (ICD-9) and I46, J81, J96, R00-R74 and R76-R79 (ICD-10)



Statistical analysis

• Crude mortality rates (CMRs) 

– Per 100,000 person-years of follow-up (py) 

– Using the dynamic method of allocation of py and deaths to the 
categories of age

• Directly age -standardized mortality rates (SRs)

– Weights from standard European population stratified into 5-year age
groups

– Calculated for HUs, CUs and general population



Statistical analysis

• Gender disparity in excess mortality in the cohort compared to general population was
assessed by obtaining for each gender:

– Standardized rate difference (SRD) 

• SRHUs or CUs – SRGeneral population

• Indicates absolute disparity in mortality or true excess mortality

– Standardized rate ratio (SRR) 

• SRHUs or CUs / SRGeneral population

• Indicates relative disparity in mortality

• 95% confidence intervals (95%CIs) of both measures , assuming a Poisson distribution and 
independent variation of two rates intervening in the calculation 

– SRD variance: sum of the two variances of SRs intervening in the difference

– SRR variance: variance formula for natural logarithm of SRR



Baseline characteristics of cohorts of cocaine and heroin users  
by gender (%). Madrid and Barcelona, 1997-2008

  Heroin users (HUs)    Cocaine users (CUs) 

  Male 
(n=12,157) 

  
Female 

(n=3,148) 
  p   

Male 
(n=9,875) 

  
Female 

(n=2,030) 
  p 

Year of recruitment                       

1997-1999 56.4   55.1   ns   18.5   18.6   ns 

2000-2003 27.1   28.7       32.4   30.0     

2004-2007 16.5   16.3       49.1   51.4     

Recruited in Madrid 60.5   55.8   ***   56.9   50.4   ***  

Age                       

<= 30 years 37.3   45.7   ***   55.3   57.2   ** 

31-40 years 49.3   44.3       35   31.8     

> 40 years 13.3   10.1       9.6   11.0     
Secundary education level or 
higher 

59.7   63.7   ***   75.8   78.7   ** 

Regular employmenta 28.8   20.2   ***   59.1   43.6   ***  

Length of cocaine use                       

< 5 years 6.8   10.3   **   26.2   34.9   ***  

5 - 9 years 15.0   16.0       37.5   37.5     

10 years or more 36.3   26.3       35.9   27.0     
Length of heroin use (nº of years)                       

< 5 years 14.0   21.4   ***   _   _     
5 - 9 years 26.3   29.5       _   _     
10 years or more 58.7   47.9       _   _     

Frequency of cocaine usea                        

Daily 20.5   20.4   ***   24.4   28.8   ***  
Less than daily 38.3   32.9       75.6   71.2     
No use 41.2   46.6                 

Frecuencia de consumo de heroínaa                        
Daily 61.2   61.8   ns   _   _     
Less than daily 38.8   38.2       _   _     
No use _   _       100.0   100.0     

Lifetime drug injection 48.6   43.7   ***   7.2   8.5   * 
Alcohol as primary drug 3.2   2.5   *   18.3   15.7   ** 
Previous drug treatment 68.6   66.5   *   62.3   57.0   ***  

                        
a Last 30 days before treatment admission 

p: statistical significance of differences between men and women assesed with Pearson chi-+square (nominal 
variables) or chi-square for trends (ordinal variables): *p<0.05, **p<0.01, ***p<0.001. 

 



py: persons-years; CMR: Crude mortality rate per 100,000 py
General population aged 15-59: refer to popolation of this age living in Madrid and Barcelona

Crude mortality rate from natural and external caus es among heroin 
and cocaine users  and general population by gender . Madrid and 

Barcelona, 1997-2008

It seems that in relative terms the huge gender gap  in mortality risk in general 
population narrows in heroin and cocaine users, but  not in absolute terms

Nº 
deaths

Nº 
deaths

Nº 
deaths

Men 1081 1148.31079.8-126.7 122 224.2 184.4-264.0 30363 181.0 178.9-183.0

Women 255 1029.9 903.5-1156.3 26 238.0 146.5-329.4 15264 86.8 85.4-88.2

Men 866 919.9 858.8-981.1 166 305.0 258.6-351.4 3987 23.8 23.0-24.5

Women 152 613.9 516.3-711.5 35 320.2 214.2-426.4 1286 7.3 6.9-7.7

Natural 
cuases

External 
causes

CMR (CI95%) CMR (CI95%) CMR (CI95%)

Heroin users 
(py=118.902)

Cocaine users 
(py=65.346)

Población general aged 15-
59



Excess mortality of heroin and cocaine users compar ed to age-
matched peers in general population by gender. Madr id and 

Barcelona

SRR and SRD lead to quite different conclusions reg arding gender gap 
in excess mortality

Point CI95% Point CI95% Point CI95% Point CI95%

Men 1016.2 856.7-1175.7 369.2 128.5-609.9 6.2 5.4-7.0 2.9 1.9-4.4

Women 674.6 545.2-804.1 281.8 59.7-242.6 8.7 7.3-10.3 4.2 2.3-7.7

Men 828.9 673.4-984.4 221.8 164.3-279.2 36.6 30.4-44.0 10.5 8.3-13.3

Women 615.7 285.7-945.7 294.0 139.4-448.5 86.4 50.7-147.2 41.8 24.9-70.0
External 
causes

Standardized Rate Difference (SRD) Standardized Rate Ratio (SRR)

Heroin users Cocaine users Heroin users Cocaine users

Natural 
cuases

Note: A sensitivity analysis using the general population of Madrid and Barcelona 
aged 15-59 as standard population shows similar results
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Relative disparity (SRR) Absolute disparity (SRD)

Excess mortality of heroin and cocaine users compar ed to age-matched peers in 
general population by gender. Madrid and Barcelona

Background  mortality (general population)

SRR. Standardized rate ratio
SRD: Standardized rate difference. Deaths per 100,00 0 person-years

95% Confidence interval of SRD



Conclusions
• In Madrid and Barcelona in 1997-2008:

– Being heroin user added an absolute risk of death f rom all-natural cause 
significantly higher in men than women (measured in deaths per 100,000 persons-
years)

– Other significant gender disparities in absolute risk of death were not found in heroin
or cocaine users, although there could be (lack of statistical power)

• These results contrast with the consistently higher SRR or SMR (relative excess mortality) in 

women than men found in HUs and CUs in this and other studies

– This is because the mortality rate in general population are much lower in women than men (ratio 

men/women=2.25 for natural causes, and 3.23 for external causes), so when a large absolute risk of 

similar magnitude is added, the relative increase in risk (as measured by SRR) is much higher in 

women than men

• These results could be extrapolated to other develo ped countries



Conclusions

• Gender comparisons of excess mortality based on iso lated SMRs or SRRs are 

extremely misleading with respect to the gender disparity in population-health impact of 

heroin or cocaine use and can have serious implications for intervention

•

• Large relative disparity in SMR or SRR can mask very small or opposite disparity in absolute 

terms (as measured by SRD). Thus SMR and SRR are not useful indicators  in gender 

comparisons of excess mortality for public health purposes (or what is the same, to assess the 

gender gap in need for harm reduction interventions)

• To properly assess the gender gap in excess mortality (as well as the gap between other 

subgroups) is imperative to report both absolute and relative measures of excess mortality, 

as well as estimates of the background mortality rates



Thank you
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