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  Abstract
  BackgroundSuicide rates vary by occupation but this relationship has not been frequently studied

AimsTo identify the occupations with significantly high suicide rates in England and Wales in 2001–2005 and to compare these with rates from previous decades

MethodMortality data from death registrations in England and Wales over the calendar years 2001–2005 were used to calculate proportional mortality ratios (PMRs) and standardised mortality ratios (SMRs) for both men and women aged 20–64 years by their occupation

ResultsAmong men, in 2001–2005, construction workers, and plant and machine operatives had the greatest number of suicides. The highest PMRs were for health professionals (PMR=164) and agricultural workers (PMR=133). Among women, administrative and secretarial workers had the greatest number of suicides yet the highest PMRs were found for health (PMR=232), and sport and fitness (PMR=244) occupations

ConclusionsExcess mortality from suicide remains in some occupational groups. The apparent changes in suicide patterns merits further exploration, for example examining the prevalence of depression and suicidal ideation in medical practitioners, dentists, veterinarians, agricultural workers, librarians and construction workers
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 Although the relationship between suicide and unemployment has been extensively studied
Reference Shepherd and Barraclough1–Reference Blakely, Collings and Atkinson4
 demonstrating an increased rate of suicide among the unemployed, the relationship between suicide and occupation has been much less frequently studied, probably because of the relatively smaller number of people in each occupational group compared with the population in other socio-demographic groups defined, for example, by age or geography. Mortality data collated by the Office for National Statistics (ONS) in England and Wales have, however, been an invaluable source for examining the relationship between suicide and occupation.
Reference Charlton, Kelly, Dunnell, Evans and Jenkins5–Reference Charlton8
 In the late 1990s these findings were updated to cover trends in suicide in England and Wales, and suicide data for 1982–1987 and 1991–1996 were used to calculate proportional mortality ratios (PMRs) for both men and women according to their occupation.
Reference Kelly and Bunting9



 In addition to the national statistics describing the relationship between occupation and suicide, a number of studies have looked in more detail at some of the specific occupations with high suicide PMRs. These included health-related occupations such as doctors,
Reference Hawton, Malmberg and Simkin10–Reference Richings, Khara and McDowell12
 nurses,
Reference Hawton, Simkin, Rue, Haw, Barbour, Clements, Sakarovitch and Deeks13
 farmers (including horticulturalists and farm managers),
Reference Hawton, Fagg, Simkin, Harriss, Malmberg and Smith14
 armed forces,
Reference Fear and Williamson15
 students
Reference Collins and Paykel16,Reference Hawton, Simkin, Fagg and Hawkins17
 and artists.
Reference Stack18,Reference Preti, De Biasi and Miotto19



 We aim to identify the occupations in 2001–2005 with significantly high suicide rates in England and Wales, and to compare these with patterns in suicide rates by occupation over earlier decades. The data from 2001–2005 can be regarded as a further update with the possibility of examining the stability of patterns.




 Method

 Using data collected by the ONS from death registrations in England and Wales over the calendar years 2001–2005, PMRs were calculated for suicides by occupation. Standardised mortality ratios (SMRs) were also calculated.

 The ONS usually classifies deaths from suicide as those with an underlying cause of suicide or death from injury or poisoning of undetermined intent. These latter deaths are traditionally assumed to be probable suicides for the purposes of calculating the number of suicides in England and Wales.
Reference Brock and Griffiths20
 The ICD–10 was used to code cause of death based on coroners' verdicts.
21
 Grouping both deaths from suicide and undetermined intent together to give an estimate of suicides removes biases that may be introduced if there are differences between occupations in the propensity of coroners to record a suicide verdict.

 The deceased's occupation is collected from the informant at death registration and is based on the last gainful occupation of the deceased if they were retired or unemployed. This is then coded by the ONS using the Standard Occupational Classification 2000 (SOC2000).
22
 This contains 352 occupation codes at its lowest (four-digit) level. Data from the 2001 Census were also coded using the SOC2000, and are based on the occupation of respondents in the week before census, or their last occupation in the past 5 years not working. We restricted our analysis to the age range 20–64 years to improve the likely comparability between occupation recorded at census and at death registration.

 The PMR is a ratio of how more or less likely a death in a given occupation is to be from suicide as opposed to other causes, than a death of someone of the same age and gender in England and Wales as a whole. To calculate a PMR the proportion of deaths in the general population from suicide is needed. This proportion is applied to the number of deaths in the occupation group being considered to produce an expected number of deaths from suicide. The ratio of the actual number to the expected number is multiplied by 100 to give the PMR. A PMR of 100 means that there is no difference in the ratio of suicide deaths to all deaths in the given occupation compared with the general population of England and Wales. A value of 50 means that the chances of a death in a given occupation being due to suicide are half that of the general population of England and Wales as a whole, whereas a value of 200 means that the given occupation has double the proportion of all deaths certified as suicide than would be expected from the proportion of the general population in England and Wales.

 Standardised mortality ratios are also an indirect method of age standardisation. Age-specific death rates in a standard population are applied to the age structure of the occupation group being considered to calculate an expected number of deaths in that occupation group. The ratio of the observed number of deaths to the expected number of deaths in the group is calculated and multiplied by 100 to give the SMR. An SMR under or over 100 indicates lower or higher mortality in the occupation group compared with the general population.


Table 1 presents PMRs and SMRs for the highest level of grouping, which consists of nine broad occupational groups plus students and those in full-time education. Online Tables DS1 and DS2 present data for three-digit occupational codes, which can be thought of as job groups, and Tables DS3 and DS4 present the four-digit classification which describes occupation at the finest level of detail. Suicide PMRs (together with the corresponding SMRs) are presented in these tables for those occupations whose rates were significantly higher than expected in 2001–2005, that is, where the 95% confidence interval excluded 100.



Table 1 Suicide SMRsa and PMRsa for broad occupational groups



[image: ]


		Suicides, n
	SMR (95% CI)	PMR (95% CI)
	Men aged 20-64 years			
	    Managers and senior officials	963	37 (37-37)	76 (76-76)
	    Professional occupations	804	48 (44-51)	104 (96-111)
	    Associate professional and technical occupations	1231	66 (66-66)	103 (103-104)
	    Administrative and secretarial occupations	413	54 (49-60)	85 (77-94)
	    Skilled trades occupations	3213	118 (118-118)	101 (101-101)
	    Personal service occupations	305	104 (92-116)	101 (90-113)
	    Sales and customer service occupations	290	61 (54-68)	102 (91-115)
	    Process, plant and machine operatives	1885	94 (94-94)	96 (96-96)
	    Elementary occupations	2244	128 (128-128)	103 (103-104)
	    Students and full-time education	288	-	98 (87-110)
	Women aged 20-64 years			
	    Managers and senior officials	167	37 (31-43)	70 (60-82)
	    Professional occupations	253	63 (55-71)	110 (97-124)
	    Associate professional and technical occupations	432	79 (71-86)	122 (111-134)
	    Administrative and secretarial occupations	543	56 (52-61)	93 (85-101)
	    Skilled trades occupations	90	79 (63-97)	93 (74-114)
	    Personal service occupations	415	76 (69-84)	102 (92-112)
	    Sales and customer service occupations	234	47 (41-54)	102 (90-116)
	    Process, plant and machine operatives	94	55 (44-67)	77 (63-95)
	    Elementary occupations	361	62 (55-68)	115 (104-128)
	    Students and full-time education	107	-	121 (99-146)




 The data in Tables DS1–DS4 are not ordered by the value of their PMR but by their confidence intervals. The occupations with the highest ratio of those analysed are presented in descending order of the lower confidence interval. This means that the occupations with PMRs most significantly different from those for the general population of England and Wales are always presented at the top of the tables. This method of ordering PMRs has the advantage of taking account of the statistical variability as well as the magnitude of the PMR.
Reference Roman, Carpenter and Driver23






 Results


 Suicide mortality rates 2001–2005

 In 2001–2005 the highest PMRs among men were found in a number of broad occupational groups. However, when the SMR was examined, only those in skilled trades and in elementary occupations stood out as having significantly higher mortality than the general population. The major group of skilled trades covers occupations whose tasks involve the performance of complex physical duties that normally require a degree of initiative, manual dexterity and other practical skills. The main tasks of these occupations require experience with, and understanding of, the work situation, the materials worked with, and the requirements of the structures, machinery and other items produced. Elementary occupations are those which require the knowledge and experience necessary to perform mostly routine tasks, often involving the use of simple hand-held tools and, in some cases, requiring a degree of physical effort and do not require formal educational qualifications.

 Some groups with high PMRs, such as professional occupations, had low SMRs. In this case, it is likely that low mortality from other causes of death makes suicide stand out as an important cause of death for this group, even though their mortality from suicide is lower than that for the general population. For women, every occupational group had lower SMRs than women in general in England and Wales, implying a protective effect of being in an occupation, whatever that occupation is. Again, as for men, a number of occupational groups had PMRs above 100 (Table 1).

 In 2001–2005, those working as health professionals had among the highest suicide PMRs for both men and women: 164 (95% CI 133–201) among men and 232 (95% CI 167–315) among women (Tables DS1 and DS2). This indicates that suicide is an important cause of death in this occupational group compared with other causes. However, the SMR for men was below 100, indicating lower suicide mortality than the general population. For women, however, the SMR was 142 (95% CI 102–193), indicating significantly higher mortality than the general population for women health professionals. The more detailed occupational grouping presented in Tables DS3 and DS4 shows that the main contributors to the high PMRs among health professionals were male dental practitioners (PMR=292, 95% CI 173–461), medical practitioners of both genders (male PMR=165, 95% CI 125–214; female PMR=264, 95% CI 171–390) and female veterinarians (PMR=609, 95% CI 198–1422). Nurses of both genders also had significantly high PMRs. The SMR for male dental practitioners and nurses was not significantly different from 100 and for male medical practitioners the SMR indicated lower mortality than the general population. The SMRs for female veterinarians was significantly greater than 100, indicating higher suicide mortality than the general population in this group, but this was based on a small number of suicides. For female medical practitioners and nurses of both genders, the SMR was higher than 100, but was not statistically significant.

 The second most significantly high PMR for the three-digit group for males was for agricultural trades (PMR=133, 95% CI 119–147) (Table DS1). This includes farmers, who had a PMR of 189 (95% CI 157–227) (Table DS3). The SMRs for these groups were also significantly higher than 100, indicating higher suicide mortality than the general population. The third highest PMR among men were beauticians and related workers (defined as those who give facial and body beauty treatments, apply cosmetics and dress wigs, comprising manicurists, make-up artists and slimming consultants).

 Among women, those participating in sports and fitness occupations had both a high PMR and SMR but these ratios are based on a small number of suicides.




 Comparisons with earlier studies

 It is difficult to make direct comparisons with previous studies, because the classification of occupations has changed and the measure used (PMR) is not directly comparable across time periods. However, broad patterns can be drawn out. Among men (Table DS5) dental practitioners had high PMRs in 1982–1987 (PMR=192), 1991–1996 (PMR=249) and 2001–2005 (PMR=292). Farmers and medical practitioners were also represented in the occupations with the highest suicide PMRs across the three decades (farmers: 1982–1987, PMR=202; 1991–1996, PMR=144; 2001–2005, PMR=189; medical practitioners: 1982–1987, PMR=175; 1991–1996, PMR=147; 2001–2005, PMR=165).

 Among women (Table DS6), medical practitioners, waitresses and nurses had high PMRs (355, 285, 264; 148, 187, 168; and 146 137, 141 respectively) in each of the three time periods. Women classified as students had significantly high PMRs in the 1980s and 1990s – 144 and 139 respectively – based on relatively large numbers of deaths. In 2001–2005 the PMR for women students was above 100 (PMR=121, 95% CI 99–146) but was not statistically significant (Table 1).

 The pattern for male doctors is unusual. In the past, both PMRs and SMRs for male doctors have been above 100 (Table 2), indicating both high suicide mortality in relation to other causes of death for male doctors and higher suicide mortality than the general population. However, in the most recent data presented for the first time here, male doctors have a lower SMR, indicating lower suicide mortality than the general population.



Table 2 Mortality of male medical practitioners from suicide, 1949–2005a,b
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Period
	
Age, years
	
SMR
	
Deaths, n


	England and Wales			
	    1949-1953	20-64	226	61
	    1959-1963	15-64	176	65
	    1970-1972	15-64	335	55
	Great Britain			
	    1979-1980, 1982-1983	20-64	172	65
	England and Wales			
	    2001-2005	20-64	69	58









 Discussion

 The absolute number of suicides in each occupational group often reflects the number of people working in those populations; hence, among men the most suicides occur among construction workers, machine and plant operatives and van drivers. What this analysis has demonstrated is that, as in the 1980s, in certain occupational groups suicide is a much more important cause of death than other causes. There has broadly been consistency about which occupational groups are at highest risk, albeit with some intriguing changes over the decades. Thus, the groups with the highest suicide rates relative to other causes of death throughout the decades remain health professional and agricultural occupations, suggesting a link between occupation and access to, and knowledge of, methods of taking one's own life. It is interesting to note that for male doctors, however, suicide mortality was lower than the general population (based on the SMR), when in past years it has been shown to be higher. This is a similar finding to Hawton et al,
Reference Hawton, Clements and Sakarovitch25
 although they used a different population basis to calculate the SMR – the National Health Service workforce rather than all doctors from census returns as used here. Lindeman et al

Reference Lindeman, Laara, Hakko and Lonnqvist26
 demonstrated that in several countries suicide rates tend to be elevated in female doctors and much closer to average population rates in male doctors.

 A raised PMR does not necessarily represent an excess suicide mortality rate for that occupational group. It only represents an excess proportion of deaths from suicide compared with other causes. For example, students are predominantly young in age so the likelihood of them dying from any cause is very low. If they do die it is more likely to be from external causes of death such as suicides or accidents than from natural causes. As a result, an observed excess may represent a true difference, but may also simply represent a deficit of deaths from other causes. This is seen in our analysis where male doctors have a PMR above 100 but an SMR below 100.

 However, the PMR does have the advantage over the SMR that it is free of numerator/denominator bias, as all data come from the same source (the death certificate). The SMR has the advantage that it gives a mortality rate for the occupation group compared with the general population that is unaffected by mortality from other causes in that particular occupation group. However, because it requires population data from census returns, it can be subject to numerator/denominator bias, particularly for women, and can only be calculated around census years. The problems of differences between census occupation and occupation recorded at death registration have been well documented.
24
 Neither the PMR nor the SMR allows for the analysis of trends over time, since both are relative measures based at a set time point. Thus, an SMR for male doctors of 172 around the 1981 Census compared with an SMR of 69 around the 2001 Census only informs us about the position of male doctors relative to the general population of England and Wales – higher mortality in 1981 and lower mortality in 2001. It does not tell us whether or not absolute rates in male doctors have increased, decreased or remained stable. Similarly, a PMR of 192 in 1982–1987 and 292 in 2001–2005 for male dentists only informs us that the proportion of all deaths due to suicide in dentists has changed relative to the proportion in England and Wales. It does not tell us whether suicide rates in male dentists have increased, decreased or remained stable.

 Jenkins
Reference Jenkins, Singh, Hawton and van Heeringen27
 and Singh
Reference Jenkins and Singh28
 proposed a pathway to suicide starting from stressful life events and lack of social supports, to depressive thoughts and suicidal ideation, to seeking the means of suicide and then to suicide itself. Recent studies have indicated that mental illness and social factors independently contribute to the risk of suicidal behaviour
Reference Jenkins, Bhugra, Meltzer, Singleton, Bebbington, Brugha, Coid, Farrell, Lewis and Paton29
 and suicide.
Reference Appleby, Cooper, Amos and Faragher30
 Many factors influence this pathway to suicide, including factors which influence rates of life events, availability of social supports, rates of illness, knowledge of and access to healthcare and social interventions, knowledge of and access to means of suicide, and the behaviour of the media.

 Both health professionals and agricultural occupations do have increased knowledge of and access to methods of suicide. The detailed results indicate particular occupational groups where further efforts are required to reduce suicide rates. The results for male medical practitioners deserve further exploration. For example, an epidemiological survey of the prevalence of depression and suicidal ideation in male and female medical practitioners could be carried out together with prevalence of life events, assessment of social network size and perceived social support, to examine whether male medical practitioners experience lower rates of depression and suicidal ideation and their antecedents than female medical practitioners. Comparisons may also be made with the national psychiatric morbidity survey data to see whether male medical practitioners experience lower rates of the above than the general population.


 Policy implications

 Construction industries employ a large number of men and within this group of workers there is a large number of suicides and a significantly high PMR and SMR. All of these measures are helpful in indicating further potential for targeted suicide prevention strategies. These include measures for increasing resilience, reducing life events and social adversity in these high-risk occupations, as well as enhancing availability and use of health and social care, specific competency training of health and social care professionals in touch with these occupational groups (especially primary care), reducing access to the means of suicide, reducing access to alcohol (which is a key facilitating factor for suicide) and media codes of conduct on suicide reporting. The data reported in this paper indicate that although there have been a number of initiatives in all of the above areas, as part of national suicide prevention strategies,
31–35
 excess mortality from suicide still remains in some groups.
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