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Factors related to the chemical substance use of physicians, pharmacists, and nurses in Taiwan 

Abstract 

Using chemical substances for self-medication may be regarded not simply as free choice but as the result of complex behaviors involving social, environmental, and economic contexts, and even as an attempt to cope with life. It has been also argued that chemical substances could be used for different purposes by medical professionals. The objective of this study was to determine the possibility of patterns or factors related to the use of chemical substances in various medical occupations in Taiwan—those of physicians, pharmacists, and nurses. A structured and self-administered questionnaire was developed and administered in continuing education meetings. Convenience sampling yielded a total of 3,273 individuals responded, comprising 1,019 physicians, 991 pharmacists, and 1,263 nurses. This study revealed distinct correlates of chemical substance use among different health professional occupations: females working in medical centers, earning higher monthly incomes, and experiencing higher levels of work stress were related to the chemical substance use of physicians; pharmacists working in clinics with more work experience in the current organizations and experiencing higher levels of work stress were related to chemical substance use; and nurses with lower levels of perceived health status compared with peers exhibited a higher propensity to use chemical substances. Further effort could be devoted to understanding the mechanisms of these risk factors for health care professionals' chemical substance uses.
Keywords: chemical substance use; physician; pharmacist; nurse; work stress; health status
Introduction 
Using chemical substances for self-medication may be regarded not simply as free choice but as the result of complex behaviors involving social, environmental, and economic contexts, and even as an attempt to cope with life (Monteiro, 2001). An estimated 17.2 % of physicians, nurses, and pharmacists are at high risk for substance abuse problems (Wolfgang, 1989). Some authors argue that although the prevalence of substance use by medical professionals is no higher than that of the general population or other occupational groups (Blazer and Mansfield, 1995; Stinson, DeBakey, and Steffens, 1992), the modes of use might be unique and different from that of the general population. Previous studies have indicated that medical professionals are vulnerable to becoming addicted to chemical substances because of work-related stress (Jex et al., 1992; Sanz Yagüez and López Corbalán , 1999; Storr, Trinkoff, and Anthony, 1999; Stout-Wiegand N, Trent, 1981; Umehara et al., 2007; Wolfgang, 1989), easy access to drugs (Hughes et al., 1992; Luck and Hedrick, 2004; Trinkoff et al., 2000), and personal matters such as physical or psychological health needs, financial issues, and family relations (Carpenter, Swerdlow, and Fear, 1997; Kelly and Mynatt, 1990; Petersen-Crair et al., 2003). Also, some studies have found that most physicians prescribed drugs for themselves, while nurses gained access to drugs when they administered patient medication (Bennet and O'donovan, 2001; McAuliffe et al., 1986; Christie et al., 1998; Storr, Trinkoff, and Hughes, 2000). Moreover, one study found that medical professionals usually evaluate their own self-medication without consulting other medical professionals as a safety measure (Shaw et al., 2004). 

The inappropriate use of medical drugs places one at high risk for chemical substance abuse or dependence. Moreover, when medical professionals suffer from chemical substance dependence or abuse themselves, it places not only themselves and their families at risk, but may also endanger their patients (Carpenter, Swerdlow, and Fear, 1997; Bennet and O'donovan, 2011; Peipins et al., 1997). It was found that drugs are used for different purposes by medical professionals. For example, medical students may use them for recreation, while practicing physicians may use them to enhance work performance or to reduce pain, anxiety, or depression (Baldisseri, 2007), and nurses may use them to control their emotions (Bugle, 1996). Therefore, the objective of this study was to determine the possibility of patterns or factors related to the use of chemical substances in various medical occupations—those of physicians, pharmacists, and nurses, by using a conceptual framework of behavioral determinants involving personal coping mechanisms in social, environmental, and economic contexts (Monteiro, 2001). Our hypothesis is that there might exist different patterns or factors related to the use of chemical substances in physicians, pharmacists, and nurses. Identifying the various potential determinants of chemical substance use by physicians, pharmacists, and nurses could offer a reference for health care policy makers or providers to facilitate determining specific strategies for enhancing the health and wellbeing of medical professional in the workplace. 

Methods 
It was a cross-sectional survey study and reviewed by the Institutional Review Board of the organization in which the project was executed. We developed a structured questionnaire based on the literature and on in-depth interviews with various medical professionals, namely physicians, pharmacists, and nurses. We asked them questions regarding their work lives, and we consulted with pharmacology experts to help us classify the various chemical substances (drugs). Our use of pilot interviews across various medical professions helped counteract any bias within a specific profession, concerning typical opinions. Pilot interviews also helped us categorize the various work dimensions as broadly as possible. The following sections describe the study subjects, the survey instrument, and the statistical techniques that we used. 
Study subjects 
The survey with the convenient sampling was conducted via continuing education meetings held by medical, pharmaceutical, and nursing associations in the period of mid-May and Aug 2009. The questionnaire brochures were accompanied by relevant educational materials and disseminated to all of the health professionals attending the meetings. These potential surveyed health professionals could decide whether to participate our survey or not after reading the informed consent documents. The filled questionnaires were dropped in person in the collection boxes to prevent revealing their identities and to avoid social desirability to secure the answers accuracy for our final convenience samples. The responding rates for individual continuing education meetings were around 80-90%. A total of 3,273 individuals responded to our survey as the study sample, which comprised 1,019 physicians, 991 pharmacists, and 1,263 nurses. Table 1~Table 3 shows the background information of these responding physicians, pharmacists, and nurses. Based on national health professional statistics from Department of Health, Executive Yuan, Taiwan, 2009, this study recruited more respondents working in hospital settings than other organizational types among responding physicians, pharmacists, and nurses. 
Survey instrument 

We developed a structured self-administered questionnaire to cover the dimensions of chemical substances and potential factors related to chemical substance uses. Chemical substances were classified according to six pharmacological categories for medication: central nervous system (CNS) stimulants, CNS depressants, hallucinogens, marijuana, opioid analgesics, and anesthetics. Detailed items regarding medication were listed under each category, and respondents were asked to note their answers for each pharmacological category in the past one month. Because we assured the participants that the answers were confidential and that the data according to each category would not be released, we coded the responses as “yes” when one out of six pharmacological categories for medication was shown as “used,” thus indicating such respondents as "chemical substance users." Accordingly, we coded responses as “no” when the respondents reported that they had not used any of the medications in the six pharmacological categories, to indicate "non-chemical substance users."
Subjects were also asked to provide their demographic details and to describe their working status, environments, and health, viewed as the potential factors related to chemical substance uses (Beaujouan et al., 2005; Blazer LK, Mansfield, 1995; Jex et al., 1992; Kenna and Wood, 2004; Richman, 1992; Storr, Trinkoff, and Anthony, 1999; Stout-Wiegand N, Trent, 1981; Umehara et al., 2007; Wolfgang, 1989). Demographic questions covered the medical professionals’ gender, age, marital status, and accommodation status. Questions concerning work status and environment covered the following factors: medical education level, work experience (years), work stresses, work-family imbalance, work and career satisfaction, monthly work-related income, and organizational types.
Work stress was measured by multiple items designed to categorize medical professionals’ work stressors. There were 50 items for physicians, 44 items for pharmacists, and 46 items for nurses. These were major designed by our in-depth pilot interviews with 25 medical professionals, including 19 physician specialists, three nurses, and three pharmacists for the most important dimensions and items of the work stressors for the health professionals in Taiwan. Also, the question items were based on the existing literature and previous studies (Umehara et al., 2007; Hurrell, Nelson, and Simmons, 1998; Wolfgang, 1988). All items regarding work stress were measured on a scale of 0 to 3, meaning respectively no, little, medium, and large perceived stress. All the stress items were summed to provide a final work stress score for each participant. The Cronbach ( values were 0.962 for physicians, 0.959 for pharmacists, and 0.964 for nurses. 

Work-family imbalance was measured by twelve items (Frone and Yardley, 1996; Carlson, Kacmar, and Williams, 2000), each ranked on a five-point scale from 0 to 4, namely never, seldom, sometimes, often, and very often. Each participant’s item scores were aggregated, with the mean providing a work-family imbalance score for the analysis. The Cronbach ( values were 0.919 for physicians, 0.930 for pharmacists, and 0.912 for nurses. 
Career satisfaction and job satisfaction were measured by a five-point scale, with scores from 1 to 5, namely strongly dissatisfied, dissatisfied, fair, satisfied, and very satisfied. In addition, self-rated health status was viewed as a good proxy for actual health status (Idler, Kasl, and Lemke, 1990; Kaplan and Camacho, 1983). This was measured by two indicators: firstly, health status compared with the same age general population, and secondly, health status compared with medical peers. Each of these indicators was measured on its own five-point scale, namely much worse, worse, fair, better, and much better. 
Statistical techniques 

We used descriptive analyses to examine the continuous variables; these calculations included the mean and standard deviation. For the categorical variables, we used frequency and percentage analysis. We also used univariate analyses, namely the t-test for independent groups, the Chi-square test, or the Fisher test. Logistic regressions were performed to identify the factors related to the chemical substance use in our sample of physicians, pharmacists, and nurses, respectively. We presented the results in the form of stratified data for the various medical profession occupations: physicians, pharmacists, and nurses. 
Results 

To examine the patterns of chemical substance use among medical professionals, we analyzed the survey responses from the physicians, pharmacists, and nurses included in this study.  
Regarding the sampled physicians (Table 1), most were male (83%), married (75%), living with others (84%), and had earned an MD degree only (74%). A higher percentage of the sampled physicians were working in hospitals (90%), had clinical experience of 15 years, and had worked in the current organizations for 10 years, on average. The sampled physicians exhibited slightly lower summed levels of work stress (mean 68.44; assigned a rank between 0 and 150) and work-family imbalance (mean 1.67; assigned a rank between 0 and 4). However, the sampled physicians reported higher career satisfaction (mean 3.68), job satisfaction (mean 3.63), and perceived self-rated health status compared with other people of the same age (mean 3.05) and their occupational peers (mean 3.16; assigned a rank between 1 and 5). Difference analysis was performed by conducting an independent t test or (2 test for chemical substance users and non-users, revealing that the sampled physicians with chemical substance use had worked more years in medical centers, had earned higher incomes, and had experienced higher levels of work stress compared with physicians who did not use chemical substances (p<0.05).
Regarding the sampled pharmacists (Table 2), most were married (66%), living with others (90%), and had earned a pharmacy undergraduate degree (61%). A higher percentage of sampled pharmacists were working in hospitals (38%), followed by clinics (30%) and community pharmacies (23%). Their clinical experience was an average of 14 years and with 9 years worked in the current organizations. The sampled pharmacists exhibited lower summed levels of work stress (mean 49.47; assigned a rank between 0 and 150) and work-family imbalance (mean 1.37; assigned a rank between 0 and 4). However, the sampled pharmacists reported higher levels of career satisfaction (mean 3.51), job satisfaction (mean 3.47), and perceived self-rated health status compared with other people of the same age (mean 3.10) and their occupational peers (mean 3.12; assigned a rank between 1 and 5). There were no statistical significant differences between the sampled pharmacists who had and had not used chemical substances (p>0.05).
Regarding the sampled nurses (Table 3), most were female (97%) and living with others (88%). A higher percentage of the sampled nurses were working in hospitals (73%). Their clinical experience was an average of 10 years and with 6 years worked in the current organizations. The sampled nurses exhibited higher summed levels of work stress (mean 81.04; assigned a rank between 0 and 150) but lower levels of work-family imbalance (mean 1.76; assigned a rank between 0 and 4). However, the sampled nurses reported higher levels of career satisfaction (mean 3.20) and job satisfaction (mean 3.27), but lower levels of perceived self-rated health status compared with other people of the same age (mean 2.79) and their occupational peers (mean 2.97; assigned a rank between 1 and 5). Difference analysis was performed by conducting an independent t test or (2 test for both chemical substance users and non-users, revealing that the sampled nurses who had used chemical substances had lower levels of career and job satisfaction and perceived health status, as compared with nurses who had not used chemical substances (p<0.05).
Logistic regression analyses, which involved incorporating participants demographics, work status, work environment, and health status into models as potential indicators, were performed to examine the main effects of potential factors related to chemical substance use for each medical profession occupation (Table 4). We found that female physicians were more likely than male physicians to use chemical substances (p<0.05), and that physicians working in regional hospitals (p<0.01), district hospitals (p<0.01), and clinics (p<0.05) were less likely to use chemical substances than physicians working in the medical centers. Physicians with higher monthly incomes (US$8,333 and more) were more likely to use chemical substances than those with lower incomes (less than US$3,333) (p<0.05). In addition, physicians with higher work stress were at a higher risk for using chemical substances (p<0.05). 
Regarding pharmacists, we found that those who worked in clinics were more likely to use chemical substances than pharmacists working in hospitals (p<0.01). Pharmacists with more years of work experience (p<0.01) and those with higher work stress (p<0.01) were also found to be more at risk for chemical substance uses. 

Concerning nurses, those who reported poorer levels of self-rated health status compared to their peers were more at risk for using chemical substances (p<0.05). However, regarding the sampled nurses, demographics and work environments, such as organizations, monthly income, current work experience, work stress, work-family imbalance, and job satisfaction, were not related to whether they used chemical substances (p>0.05).  
Discussion 
The current study might be the first one funded by the national organization in Taiwan to explore the health professionals' chemical substance uses including six pharmacological categories for medication: central nervous system (CNS) stimulants, CNS depressants, hallucinogens, marijuana, opioid analgesics, and anesthetics. Through the convenience sampling as participants, this study was not aimed to understand the prevalence of the chemical substance uses for health professionals nor to identify the legal or illegal chemical substance uses. Instead, this study was aimed to identify some possible factors related to the health professionals' use of chemical substances. Through the factors identified, the findings could be some clues for the nation and health care managers to focus more on identifying specific populations or improving work environments. 

In this study, the findings did reveal some convergence compared with the previous studies. This study found that factors related to chemical substance use tend to fall within the dimensions of medical professionals’ working status and environments, with work stress being especially relevant for physicians and pharmacists. Work-related stresses (stressors or strains) have been found to be related to physicians’ health, self-prescriptions and even substance disorder (Jex et al., 1992; Storr, Trinkoff, and Anthony, 1999; Stout-Wiegand and Trent, 1981; Umehara et al., 2007) and pharmacists' potential substance abuse potential (Wolfgang, 1989). We might suggest that the facility administrators or managers must focus more on creating better working environments and help their staff learn more regarding the manners of reducing stress or learning new coping strategies and interventions. 

Regarding gender, we found that female was associated with a higher risk for chemical substance uses among physicians, with male physicians being at lower risk. Previous research has shown that role strain, role deprivation, and gender role conflict are some of the determinants related to this increased risk for female physicians to use drugs (Nichols, 1985). We might argue that female physicians are more likely to suffer role strain, role deprivation, and gender role conflict under the working circumstances characterized by more male-oriented or male-led health care organizational cultures and the time pressures in healthcare service delivery (Richman, 1992). Therefore, more concerns should go to the female physicians to understand their situations in the workplaces in the future. 
In terms of nurses, we did not find that the work stress was related to their chemical substance uses as previous studies (Storr, Trinkoff, and Anthony, 1999; Trinkoff et al., 2000). However, our study revealed that worse perceived health status were related to higher probability of chemical substance uses. One study surveying the hospital nurses in one of the southern Taiwan and revealed that nurses with poor mental health were related to benzodiazepine drug use and with self-perceived poor health status were related to regular analgesics use (Yang, Yang, and Pan, 2001). Relevant health-promotion strategies could be encouraged for nurses in the workplaces, extending into their leisure time management of their own health as well.  

In addition, facility types were found to be related to physicians' and pharmacists' chemical substance uses in this study. For physicians in the medical centers, they tended to be higher probability of chemical substance users than those working at regional and district hospitals and clinics. On the other hand, the surveyed pharmacists working in clinics had higher probability than hospital pharmacists in use of chemical substances. It was also revealed that pharmacists with longer working years in the current facilities (which have the similar meaning about their clinical working years due to the highly correlations) were related to higher probability of using chemical substances. Here we can only present the phenomena instead of giving the possible argument or inferences because of limited data information in this study. We might call for another study to explore other possible factors which might be specific in the certain organizations to higher probability of use of chemical substances in the future. 


We used convenience sampling to access participants in our study and the generalizability would be limited in our findings. However, the findings allow us to understand some potential factors that relate to chemical substance uses across physicians, pharmacists, and nurses. In addition, this study did not include an analysis of the purposes for medical professionals’ chemical substance uses; that is, the respondents were asked only to report their actual use of chemical substances and not their purposes (e.g., recreational versus medicinal use). From our data, we cannot conclude whether these self-reports pertain to legal or illegal chemical substance use. Therefore, readers should not draw conclusions regarding the legal issues of substance use based on our data. Due to the sensitivity of this topic, more detailed research is required in the future. 
In summation, this study revealed various correlates of chemical substance use across physicians, pharmacists, and nurses. The work environments, especially work stressors must be effectively managed for both physicians and pharmacists. For nurses, more care should be provided for improving their health status. Other factors such as income effect for physicians and organizational types for physicians and pharmacists in the use of chemical substances should be more concerned further in the future.  
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Table 1. Analysis of chemical substance uses of sampled physicians in Taiwan 

	
	Total 

(n=1019)
	Non-chemical substance users 

(n=900)
	Chemical substance users

(n=119)

	
	Freq

(Mean)
	%

(SD)
	Freq

(Mean)
	%

(SD)
	Freq

(Mean)
	%

(SD)

	Demographics 
	
	
	
	
	
	

	 Gender 
	
	
	
	
	
	

	Male
	844
	83
	751
	83 
	93
	78

	Female
	157
	15
	133
	15 
	24
	20

	 Age (years)
	(42.83) 
	(10.08)
	(42.80) 
	(49.99) 
	(43.03) 
	(10.80) 

	 Marital status 
	
	
	
	
	
	

	Single
	234
	23
	208
	23 
	26
	22 

	Married
	768
	75
	676
	75 
	92
	77 

	 Living status 
	
	
	
	
	
	

	 Alone
	145
	14
	130
	14 
	15
	13 

	With companions
	857
	84
	754
	84 
	103
	87 

	 Education 
	
	
	
	
	
	

	MD degree
	756
	74
	668
	74 
	88
	74 

	MD plus master or PhD degrees
	247
	24
	218
	24 
	29
	24 

	Working status and environments
	
	
	
	
	

	 Organization*
	
	
	
	
	
	

	Medical centers
	142
	14
	116
	13 
	26
	22 

	Regional hospitals
	383
	38
	346
	38 
	37
	31 

	District hospitals
	390
	38
	347
	39 
	43
	36 

	Clinics and others
	90
	9
	78
	9 
	12
	10 

	 Monthly incomes (US$)* ($US:$NT=1:30)
	
	
	
	
	
	

	$3,333 and below
	196
	19
	177
	20 
	19
	16 

	$3,334-$5,000
	119
	12
	106
	12 
	13
	11 

	$5,001-$6,666
	166
	16
	153
	17 
	13
	11 

	$6,667-$8,333
	166
	16
	147
	16 
	19
	16 

	$8,334-$10,000
	140
	14
	116
	13 
	24
	20 

	$10,001and above
	183
	18
	156
	17 
	27
	23 

	 Clinical experiences (years) 
	(15.21) 
	(9.70) 
	(15.08) 
	(9.58) 
	(16.19) 
	(10.49) 

	 Working experience in the current organization (years)
	(9.59)
 
	(7.81)
 
	(9.62)

 
	(7.84)

 
	(9.36)

 
	(7.60)



	 Work stress*
	(68.44) 
	(25.06) 
	(67.70) 
	(24.96) 
	(74.14) 
	(25.23) 

	 Work-family imbalance
	(1.67) 
	(0.73) 
	(1.66) 
	(0.73) 
	(1.69) 
	(0.76) 

	 Career satisfaction 
	(3.68) 
	(0.79) 
	(3.69) 
	(0.78) 
	(3.61) 
	(0.82) 

	 Job satisfaction 
	(3.63) 
	(0.80) 
	(3.64) 
	(0.79) 
	(3.53) 
	(0.82) 

	Health status 
	
	
	
	
	
	

	 Self-rated health status

 (compared with the same age population)
	(3.05)
 
	(0.76)
 
	(3.06)
 
	(0.75)

 
	(3.00)

 
	(0.77)

 

	 Self-rated health status

 (compared with the same occupational peers)
	(3.16)
 
	(0.71)
 
	(3.17)
 
	(0.70)

 
	(3.09)

 
	(0.79)

 


Note: 1) Work stress was measured by 50 question items with score 0-3 and then all the stress items were summed up to be the final score for the analysis. 2) Work-family imbalance was measured by 12 question items with score 0-4 and the mean method was used to aggregate the items for the analysis. 3) Career satisfaction, job satisfaction, self-rated health status were measured by score 1-5. 4) Difference analysis was performed by independent t test or Chi-square test for the variables listed on the left column for chemical substance users and non-users; with *p<0.05. 

Table 2. Analysis of chemical substance uses of sampled pharmacists in Taiwan 

	
	Total 

(n=991)
	Non-chemical substance users (n=919)
	Chemical substance users

 (n=72)

	
	Freq

(Mean)
	%

(SD)
	Freq

(Mean)
	%

(SD)
	Freq

(Mean)
	%

(SD)

	Demographics 
	
	
	
	
	
	

	 Gender 
	
	
	
	
	
	

	Male
	466
	47
	425
	46
	41
	57

	Female
	507
	51
	477
	52
	30
	42

	 Age (years)
	(41.95) 
	(11.38) 
	(41.89) 
	(11.34) 
	(42.68) 
	(11.96) 

	 Marital status 
	
	
	
	
	
	

	Single
	317
	32
	292
	32 
	25
	35 

	Married
	657
	66
	611
	66 
	46
	64 

	 Living status 
	
	
	
	
	
	

	 Alone
	72
	7
	63
	7 
	9
	13 

	With companions
	891
	90
	829
	90 
	62
	86 

	 Education
	
	
	
	 
	
	

	College
	249
	25
	229
	25 
	20
	28 

	University
	600
	61
	557
	61 
	43
	60 

	Graduates
	117
	12
	109
	12 
	8
	11 

	Working status and environments
	
	
	
	
	

	 Organization 
	
	
	
	
	
	

	Medical centers
	101
	10
	98
	11 
	3
	4 

	Regional hospitals
	192
	19
	183
	20 
	9
	13 

	District hospitals
	90
	9
	85
	9 
	5
	7 

	Clinics
	294
	30
	269
	29 
	25
	35 

	Community pharmacy
	225
	23
	204
	22 
	21
	29 

	Other
	62
	6
	54
	6 
	8
	11 

	 Monthly incomes (US$) ($US:$NT=1:30)
	
	
	
	
	
	

	 $1,000 and below
	66
	7
	60
	7 
	6
	8 

	$1,001-$1,333
	111
	11
	104
	11 
	7
	10 

	$1,334-$1,666
	415
	42
	388
	42 
	27
	38 

	$1,667-$2,000
	207
	21
	195
	21 
	12
	17 

	$2,001-$2,333
	65
	7
	62
	7 
	3
	4 

	$2,334 and above
	71
	7
	57
	6 
	14
	19 

	 Clinical experiences (years) 
	(13.87) 
	(9.61) 
	(13.71) 
	(9.44)
	(15.90) 
	(11.44)

	 Working experience in the current organization (years)
	(8.49)
 
	(8.37)
 
	(8.32)

 
	(8.22)


	(10.76)

 
	(9.96)



	 Work stress
	(49.47) 
	(23.09) 
	(49.22) 
	(23.00)
	(52.71) 
	(24.20)

	 Work-family imbalance
	(1.37) 
	(0.79) 
	(1.36) 
	(0.79) 
	(1.47) 
	(0.83) 

	 Career satisfaction 
	(3.51) 
	(0.79) 
	(3.50) 
	(0.79) 
	(3.64) 
	(0.75) 

	 Job satisfaction 
	(3.47) 
	(0.83) 
	(3.46) 
	(0.83) 
	(3.56) 
	(0.84) 

	Health status 
	
	
	
	
	
	

	 Self-rated health status 

 (compared with the same age population)
	(3.10)
 
	(0.71)
 
	(3.08)

 
	(0.70)

 
	(3.26)


	(0.86)

 

	 Self-rated health status 

 (compared with the same occupational peers)
	(3.12)
 
	(0.69)
 
	(3.11)

 
	(0.67)

 
	(3.28)

 
	(0.83)

 


Note: 1) Work stress was measured by 44 question items with score 0-3 and then all the stress items were summed up to be the final score for the analysis. 2) Work-family imbalance was measured by 12 question items and the mean method with score 0-4 was used to aggregate the items for the analysis. 3) Career satisfaction, job satisfaction, self-rated health status were measured by score 1-5. 4) Difference analysis was performed by independent t test or Chi-square test for the variables listed on the left column for chemical substance users and non-users. It was found that there are no statistically significant differences between these two groups for the variables tested in this table.  

Table 3. Analysis of chemical substance uses of sampled nurses in Taiwan 

	
	Total 

(n=1263)
	Non-chemical substance users

 (n=1,177)
	Chemical substance users

(n=86)

	
	Freq

(Mean)
	%

(SD)
	Freq

(Mean)
	%

(SD)
	Freq

(Mean)
	%

(SD)

	Demographics 
	
	
	
	
	
	

	 Gender 
	
	
	
	
	
	

	Male
	21
	2
	20
	2
	1
	<1

	Female
	1227
	97
	1,143
	97
	84
	98

	 Age (years)
	(33.04) 
	(7.69) 
	(33.06)
	(7.76) 
	(32.84) 
	(7.00)

	 Marital status 
	
	
	
	
	
	

	Single
	647
	51
	601
	51
	46
	53

	Married
	602
	48
	563
	48
	39
	45

	 Living status 
	
	
	
	
	
	

	   Alone
	134
	11
	121
	10
	13
	15

	With companions
	1112
	88
	1,041
	88
	71
	83

	 Education
	
	
	
	
	
	

	Occupational school
	59
	5
	56
	5
	3
	3

	College
	596
	47
	557
	47
	39
	45

	University
	567
	45
	526
	45
	41
	48

	Graduates
	26
	2
	24
	2
	2
	2

	Working status and environment
	
	
	
	
	

	 Organization 
	
	
	
	
	
	

	Medical centers
	172
	14
	156
	13
	16
	19

	Regional hospitals
	528
	42
	495
	42
	33
	38

	District hospitals
	214
	17
	194
	16
	20
	23

	Clinics
	110
	9
	106
	9
	4
	5

	Other
	220
	17
	208
	18
	12
	14

	 Monthly incomes (US$) ($US:$NT=1:30)
	
	
	
	
	
	

	$1,000 and below
	176
	14
	167
	14
	9
	10

	$1,001-$1,333
	636
	50
	596
	51
	40
	47

	$1,334-$1,666
	312
	25
	290
	25
	22
	26

	$1,667-$2,000
	82
	7
	71
	6
	11
	13

	$2,001 and above
	38
	3
	35
	3
	3
	4

	 Clinical experiences (years) 
	(10.28) 
	(7.07) 
	(10.28)
	(7.12) 
	(10.25) 
	(6.35) 

	 Working experience in the current  organization (years)
	(6.22)
 
	(5.88)
 
	(6.20)

 
	(5.90)

 
	(6.49)

 
	(5.67)



	 Work stress
	(81.04) 
	(23.13) 
	(80.80) 
	(23.21) 
	(84.64)
	(21.89) 

	 Work-family imbalance
	(1.76) 
	(0.75) 
	(1.75) 
	(0.75) 
	(1.91) 
	(0.70)

	 Career satisfaction*
	(3.20) 
	(0.84) 
	(3.22) 
	(0.83) 
	(2.99)
	(0.96) 

	 Job satisfaction**
	(3.27) 
	(0.84) 
	(3.28) 
	(0.83) 
	(3.04) 
	(0.98)

	Health status 
	
	
	
	
	
	

	 Self-rated health status***

 (compared with the same age population)
	(2.79)
 
	(0.71)
 
	(2.82) 
	(0.70)

 
	(2.49)

 
	(0.73)

 

	 Self-rated health status*** 

 (compared with the same occupational peers)
	(2.91)
 
	(0.65)
 
	(2.93) 
	(0.64)

 
	(2.67)

 
	(0.66)

 


Note: 1) Work stress was measured by 46 question items with score 0-3 and then all the stress items were summed up to be the final score for the analysis. 2) Work-family imbalance was measured by 12 question items with score 0-4 and the mean method was used to aggregate the items for the analysis. 3) Career satisfaction, job satisfaction, self-rated health status were measured by score 1-5. 4) Difference analysis was performed by independent t test or Chi-square test for the variables listed on the left column for chemical substance users and non-users; with *p<0.05; **p<0.01; ***p<0.001. 

Table 4. Determinants of chemical substance uses across different medical professionals 
	
	Physicians
	
	Pharmacists
	
	Nurses

	
	OR
	95%CI
	
	OR
	95%CI
	
	OR
	95%CI

	Demographics and living status
	
	
	
	
	
	

	Age (years)
	0.97
	0.93−1.01 
	
	0.94
	0.88−1.01 
	
	1.03
	0.98−1.08 

	Gender (default: male)
	 2.02*
	1.13−3.61 
	
	0.75
	0.30−1.86 
	
	1.25
	0.15−10.12 

	Marital status (default: single)
	0.86
	0.42−1.78 
	
	0.54
	0.18−1.66 
	
	0.84
	0.44−1.58 

	Living status (default: Alone)
	0.98
	0.46−2.06 
	
	0.35
	0.10−1.31 
	
	0.59
	0.29−1.23 

	Education (default: MD degree)
	
	
	(default: college)
	
	
	(default: college/occupational)
	
	

	MD plus master or PhD degrees
	1.13
	0.65−1.96 
	University
	0.86
	0.30−2.40 
	University and graduate
	1.12
	0.64−1.97 

	
	
	
	Graduate
	0.47
	0.08−2.71 
	
	
	

	
	
	
	
	
	
	
	

	Working status and environments
	
	
	
	
	
	
	

	Organization   (default: medical center)
	
	
	(default: hospital)
	
	
	(default: medical centers)
	
	

	regional hospital
	  0.32**
	0.16−0.66 
	clinics
	  7.73**
	2.30−25.98 
	regional hospital
	0.57
	0.28−1.14 

	district hospital
	  0.40**
	0.21−0.76 
	community 
	2.66
	0.74−9.51 
	district hospital
	0.72
	0.30−1.69 

	clinics and others
	 0.38*
	0.15−0.96 
	
	
	
	clinics and others
	0.66
	0.28−1.52 

	
	
	
	
	
	
	
	

	Monthly income
 (default: US$3,333 and below)
	
	
	(default: US$1,333 and below)
	
	
	(default: US$1,000 and below)
	
	

	US$3,334-5,000
	1.07
	0.44−2.64 
	US$1,334-1,666
	0.57
	0.19−1.70 
	US$1,001-1,333
	1.24
	0.49−3.17 

	US$5,001-6,666
	1.19
	0.47−3.00 
	US$1,667-2,000
	0.31
	0.07−1.36 
	US$1,334-1,666
	1.69
	0.62−4.63 

	US$6,667-8,333
	2.03
	0.83−4.98 
	US$2,001 and above
	1.59
	0.42−5.99 
	US$1,667 and above 
	3.08
	0.94−10.09 

	US$8,334-10,000
	 3.05*
	1.28−7.28 
	
	
	
	
	
	

	US$10,001and above
	 3.00*
	1.22−7.39 
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Work years in the surveyed facilities
	1.01
	0.97−1.05 
	
	  1.12**
	1.04−1.20 
	
	0.97
	0.92−1.03 

	Work stress 
	 1.01*
	1.01−1.02 
	
	 1.03*
	1.01−1.05 
	
	1.00
	0.99−1.01 

	Work and life imbalance
	0.77
	0.54−1.11 
	
	1.14
	0.57−2.27 
	
	1.25
	0.85−1.83 

	Job satisfaction in the workplace
	0.80
	0.59−1.09 
	
	1.63
	0.94−2.82 
	
	0.89
	0.65−1.23 

	
	
	
	
	
	
	
	

	Health status
	
	
	
	
	
	
	
	

	Health status compared with peers
	0.92
	0.66−1.27
	
	1.66
	0.89−3.10 
	
	 0.58*
	0.39−0.88 


Note: Individual logistic regressions were performed across the individual medical professional occupations (i.e., physicians, pharmacists, and nurses), respectively, with *p<0.05; **p<0.01. OR: Odds Ratio; CI: Confidence interval. The variables: clinical working years, career satisfaction, and self-rated health status compare with the same age population were excluded in the multivariate analyses because of their higher correlations with the others variables to avoid the multicollinearity. 
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