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ABSTRACT OF DISSERTATION 

DRINKING PATTERNS, DEPRESSIVE SYMPTOMS, AND FARM-WORK 

INJURY AMONG COLORADO FARM RESIDENTS 

Introduction: Farm-work injury is a major occupational health problem. The purposes 

of this study were to l)describe farm residents who are heavy drinkers with high 

depressive symptoms and 2)assess the association between farm-work injury and 

depressive symptoms, farm-work injury and drinking pattern, and farm-work injury and 

the interaction of these two in cross-sectional and prospective analysis. 

Methods: A population-based sample of farm residents within Colorado was followed 

for three years. Information on socio-demographic and health related variables were 

gathered including farm-work injuries, depressive symptoms, and alcohol use. 

Multinomial logistic regression was used to describe differences and similarities between 

farm residents with high depressive symptoms and heavy drinking, high depressive 

symptoms only, and heavy drinking only compared to those without either. Poisson 

regression with repeated measures was conducted to estimate the effect of depressive 

symptoms and alcohol use and the interaction between the two variables on farm-work 

injury. 

Results: An association between smoking and co-occurring heavy drinking and high 

depressive symptoms was found (OR 3.69, 95% CI 1.0,13.1) that was not seen among 

those with heavy drinking only or high depressive symptoms only. Time spent in farm 

work was also associated with depressive symptoms and with co-occurring heavy alcohol 

use. In both the cross-sectional and prospective regression analyses, no association was 

found between drinking pattern and injury for men or for women. After adjusting for age 
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and smoking status, high depressive symptoms was associated with farm-work injuries 

among women (OR 3.6, 95% CI 1.8-6.9) in the cross-sectional analysis but not in the 

prospective analysis. No association between farm-work injuries and depressive 

symptoms was found for men. No interaction between drinking pattern and depressive 

symptoms in relation to injuries was seen in either men or women. 

Discussion/Conclusions: The association between smoking and co-occurrence of heavy 

drinking and high depressive symptoms may provide useful information for smoking 

cessation efforts. Depressive symptoms were more likely a result of farm-work injury in 

women rather than a cause. Future studies are needed to understand the impact of farm-

work injuries in the context of differences in the roles of men and women farmers 

Marilyn Grace Petersen Leff 
Environmental and Radiological Health Sciences Department 

Colorado State University 
Fort Collins, CO 80523 

Fall 2008 
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CHAPTER 1: INTRODUCTION 

Farming is recognized as one of the most hazardous occupations in the United 

Statesfl). In 2006, the overall occupational injury incidence rate was 4.4 per 100 full-

time equivalents (FTE) while the incidence of farm-work related injuries varied from 5.8 

per 100 FTE among crop producing farms to 8.1 per 100 FTE for animal production 

farms(2). Authors have investigated individual characteristics and behaviors to 

understand which factors may be associated with increased incidence of injury. 

Depressive symptoms (3-5) and drinking patterns (6-9) have been shown to be associated 

with increased incidence of farm injuries. While both have been studied independently, 

to date no study has assessed the association between the co-occurrence of depressive 

symptoms and drinking patterns with farm injuries. 

In general population studies, co-morbid alcohol use disorders and depressive 

disorders occur more often than would be expected by chance( 10-18). The co-occurrence 

results in an increase in severity of symptoms of each disorder (19;20) and problems in 

social functioning (21) compared to those with only one disorder. Average daily alcohol 

intake during heaviest use of alcohol was found to be higher among those with both 

depression and alcohol use disorders combined compared to those with alcohol use 

disorders alone(22). Anxiety, depressive, and substance use disorders among employed 

workers resulted in a higher average number of work days lost and work activities 

curtailed when two or more of the disorders were present compared to those with only 

one of these disorders(23). 

The co-occurrence of heavy drinking and high rates of depressive symptoms has 

been associated with increased mortality(24). Greenfield and colleagues (24) found a 
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four-fold increase in 11-year mortality among men who drank more than 6 drinks per day 

and had high rates of depressive symptoms compared to men who abstained from alcohol 

and had low rates of depressive symptoms. Compared to life-time abstainers, women in 

this study who were ex-drinkers and who consumed more than 8 drinks on at least one 

occasion had the highest 1-year mortality risk (RR=1.61). Women in this highest risk 

category with co-occurring high depressive symptoms were more than 4 times as likely to 

have died during the 11 year follow-up compared to women who abstained from alcohol 

and had low depressive symptoms(24). No work has been done to describe similarities 

and differences among those with co-occurring high depressive symptoms and heavy-

alcohol use compared to those with only one of these factors or neither. 

While the association of high depressive symptoms and drinking patterns have 

been studied individually in relationship to farm-work injury, no work has assessed the 

association of the co-occurrence of heavy drinking and high depressive symptoms either 

on occupational injury in general or farm-work injury specifically. If health outcomes are 

more severe for those with concurrent high depressive symptoms and heavy drinking, 

then higher rates of injury among those with both would be expected. 

The purpose of this dissertation is to explore associations between depressive 

symptoms, drinking patterns and farm-work injuries among farm residents in Colorado 

using data collected for the Colorado Farm Family Health and Flazard Surveillance 

(CFFHHS). The dissertation is structured to include one chapter which reviews literature 

relevant to the topic, three chapters written as publishable papers, and a summary chapter. 

The review of literature is covered in Chapter 2 and includes two topics: 

l 



1. Depressive symptoms and alcohol use. The first topic includes a review of 

measures used to estimate the prevalence of depressive disorders, depressive symptoms, 

alcohol use disorders, and drinking patterns. Next the epidemiology of co-morbidity of 

alcohol use disorders and major depressive disorders and the epidemiology of the co

occurrence of depressive symptoms and drinking patterns is explored. Finally, possible 

pathways in an association between depressive disorders and alcohol use disorders and 

depressive symptoms and drinking patterns are reviewed. 

2. Alcohol use, depressive symptoms, and injury. This topic looks first at the 

possible reasons for an association between alcohol use and injury. The epidemiology of 

alcohol use with both general occupational injuries and specifically farm work injuries is 

reviewed. The same topics are then explored for depressive symptoms including possible 

pathways between depressive symptoms and injury and the epidemiology of depressive 

symptoms and both occupational injury and depressive symptoms and farm work injury. 

The next three chapters (Chapters 3 through 5) are presented as publishable 

papers. Chapter 3 compares social and demographic characteristics of non-heavy 

drinkers without depressive symptoms with those of heavy drinkers without depressive 

symptoms, non-heavy drinkers with depressive symptoms, and heavy drinkers with 

depressive symptoms among farm residents in Colorado. Chapter 4 describes the 

association between farm work injuries, alcohol consumption and depressive symptoms 

among Colorado farm residents in a cross-sectional analysis. Chapter 5 evaluates 

whether pre-existing depressive symptoms and drinking pattern increase risk for farm-

work injury in a prospective analysis. In both Chapters 4 and 5, the hypothesis that the 

presence of depressive symptoms moderates the effect of drinking pattern on farm work 
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injury is explored. Chapter 6 provides a summary of the findings presented in the 

dissertation. 



CHAPTER 2: LITERATURE REVIEW 

1. DEPRESSIVE SYMPTOMS AND ALCOHOL USE 

Depression and alcohol use disorders are two of the most common mental health 

disorders in the U.S.(15;16;25) with a high burden of disease world-wide attributed to 

both(26). Two different approaches have been taken to study these problems. One is the 

development of instruments based on the diagnostic criteria established by the American 

Psychiatric Association found in the Diagnostic and Statistical Manuals of Mental 

Disorders. These manuals, currently in the 4' revised edition, address specific criteria to 

be able to assign a psychiatric diagnosis(27). The other approach is by counting the 

number of depressive symptoms and frequency and quantity of alcohol usually 

consumed. 

Definitions and Measures 

Diagnostic basis for depression based on DSM-IV. Depression is defined by the 

expression of symptoms through behavior and feelings with an emphasis on mood. The 

disorder is based on the number, frequency and duration of symptoms, as well as the 

impact that these symptoms have on day-to-day functioning. Several distinct categories 

of depression are included under the heading of major depression: major depression: 

dysfhymia: bipolar I: and bipolar 11. While dejected mood and loss of interest or pleasure 

are defining characteristics of the disorder, other symptoms need to be present in order 

for a diagnosis of major depressive event (MDE). Symptoms cluster around expression 

of feelings of dejection, guilt, loss of self-esteem, and loss of interest and pleasure in 

those things that were interesting and pleasurable prior to the onset of depression, as well 

as thoughts of death. Somatic symptoms include changes in appetite and/or weight, 
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changes in sleep patterns, and a generalized fatigue. One symptom of depression is the 

inability to concentrate. The mood disturbance plus four other symptoms must be present 

for at least two weeks and interfere in the individual's social, occupational, or personal 

functioning for an MDE to be diagnosed. In addition, these cannot be due to 

bereavement or a physical health problem(27). 

Dysthymia is another form of depression which has fewer symptoms than MDE 

and is a more long lasting disorder. The diagnosis is made when an individual 

experiences mood disturbance plus two symptoms and the symptoms last more than the 

two. The predominant characteristic of dysthymia is that depressed mood lasts two years 

or more. This disorder is thought to have less impact on day-to-day functioning. Criteria 

for all disorders reflect a consensus of current thinking and are used as guidelines in order 

to enhance diagnostic consistency among clinicians and researchers(27). 

Diagnostic basis for alcohol use disorders. Alcohol abuse and alcohol dependence are 

the two disorders that comprise alcohol use disorders (AUD) as defined by the DSM-IV-

TR (27) and are based on guidelines that have changed over time. Having a diagnosis of 

either disorder is a maladaptive pattern of alcohol use that leads to 

"significant impairment in functioning. One or more of the following must be 
present within a 12 month period: (1) recurrent use resulting in a failure to fulfill major 
obligations at work, school, or home; (2) recurrent use in situations which are physically 
hazardous (e.g., driving while intoxicated); (3) legal problems resulting from recurrent 
use; or (4) continued use despite significant social or interpersonal problems caused by 
the substance used." (28) 

Alcohol dependence also includes the above symptoms of abuse but adds other 

criteria. These include having three or more of the following in a 12-month period of 

time: 
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1) "Tolerance, as defined by either of the following: 
a. Need for markedly increased amounts of the substance to achieve 

intoxication or desired effect 
b. Markedly diminished effect with continued use of the same amount of the 

substance 
2) Withdrawal, as manifested by either of the following: 

a. The characteristic withdrawal syndrome for the substance 
b. The same (or closely related) substance is taken to relieve or avoid 

withdrawal symptoms 
3) The substance is often taken in larger amounts or over a longer period than was 

intended 
4) There is a persistent desire or unsuccessful efforts to cut down or control 

substance use 
5) A great deal of time is spent in activities necessary to obtain the substance, use the 

substance, or recover from its effects 
6) Important social, occupational, or recreational activities are given up or reduced 

because of substance use 
7) The substance use is continued despite knowledge of having had a persistent or 

recurrent physical or psychological problem that is likely to have been caused or 
exacerbated by the substance." (28) 

Instruments used in estimating population prevalence of depressive and alcohol use 

disorders. Several instruments have been developed to measure lifetime history and 

current prevalence of depressive disorders and AUD in population based surveys. Two 

recently developed instruments are the World Mental Health-Composite International 

Diagnostic Interview (WMH-CIDI) (29) and the Alcohol Use Disorder and Associated 

Disabilities Interview Schedule -DSM-IV Version (AUDADIS-IV)(30). These represent 

measures of psychiatric disorders which use structured interviews and are consistent with 

criteria established in the original version of the DSM-IV (31). These instruments have 

been used in studies whose goal was to estimate prevalence of psychiatric disorders in 

large population-based surveys using highly trained lay interviewers such as the National 

Comorbidity Study-Revised (NCS-R) study and the National Epidemiological Survey on 

Alcohol and Related Conditions (NESARC)(25;29;29;32). The WMH-CIDI's questions 

on alcohol abuse are screening criteria to determine whether respondents will be asked 
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questions regarding alcohol dependence. The AUDADIS-IV does not. Therefore, rates 

of alcohol dependence are found to be higher in the surveys using the AUDADIS-IV 

compared with those using the WMH-CIDI(33). 

The questions in both of these ask whether the respondent had ever experienced 

the necessary criteria resulting in a lifetime prevalence of the disorder and whether the 

criteria were met in the last 12 months resulting in a current disorder. Co-morbidity then 

is assessed as lifetime or current. Distinctions are made as to which diagnosis occurred 

first. Lifetime co-morbidity can mean that one disorder followed another, not necessarily 

in the same 12 month time period. Concurrent co-morbidity indicates that both disorders 

occurred within the same 12 month period. 

Symptoms of depression. Another approach to the study of depression is the study of 

symptoms of depression. When studying depressive symptoms, studies use self-report 

questionnaires that ask respondents whether they have experienced symptoms of 

depressive disorders. These generally do not include questions about how the symptoms 

have interfered with functioning nor do they exclude symptoms in the presence of 

bereavement or physical illness. Many of these scales have values which are used to 

categorize high depressive symptoms. Examples of scales used to measure level of 

depressive symptoms include the Centers for Epidemiological Studies - Depression Scale 

(CES-D)(34), the Primary Care Evaluation of Mental Disorders (PRIME-MD) (35), 

subscales within general health questionnaires including the Short-Form 36 (36) and the 

General Health Questionnaire(37). Unlike the diagnostic measures, the measures of 

depressive symptoms are limited to a recent time period. For example, the CES-D uses 

the last week and the PRIME-MD uses the last 2 weeks. These instruments are designed 
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to be used in screening of patient populations, population surveys of health and in 

surveillance. 

The measure of depressive symptoms used in this study was the CES-D; an 

instrument that has been widely used and has been shown, to be valid for detecting 

symptoms of depression in different populations(34;38-42). The scale consists of 20 

questions and obtains information about the frequency of symptoms within the past week. 

Scored range from 0 (never) to 3 (5-7 times in the past week) resulting in total scores 

ranging from 0 to 60. Four of the questions are worded in a positive manner and the 

scoring of those four questions are reversed. Because of high internal consistency in the 

scale, the answers are summed to give a score(34;43). A cut point of 16 or greater has 

been used as an indicator of high rate of depressive symptoms and represents the top 20% 

of scores in community-based surveys(38). See Appendix A for the instrument. 

The questions on the CES-D include many of the same symptoms as found on the 

DSM-IV for MDE. However, no specific questions are included on diminished interest 

or pleasure in usual activities or on thoughts of death and/or suicide. The CES-D does 

not make exclusions for bereavement or physical health problems. Thus, the CES-D 

cannot be used for a diagnosis of MDE. The sensitivity of the CES-D in detecting 

current major depressive disorders in larger community U.S. samples compared to other 

diagnostic measures ranged from 98% (43) to 64.0% (44); specificity from 73% (43) to 

94% (44). The positive predictive values ranged from 7%> (40) to 33 % (44). Because of 

the limited ability of the CES-D to discriminate among psychiatric patients, Roberts and 

colleagues have suggested that the CES-D and other short measures of depressive 

symptoms are tools that measure a "state of demoralization" (p. 80) rather than any 

9 



depressive diagnosis(45). Radioff explained that the scale was intended to be used to 

assess the prevalence of depressive symptoms in populations with special emphasis on 

depressed mood(34). 

Some authors have questioned whether the measurement of depressive 

symptoms, such as those used in the CES-D, is gender neutral. For instance, 

authors have noted that the item on crying is more consistently associated with 

depressed affect as measured by other items on the CES-D among women than 

men(46-49). Just as rates of depressive disorders are higher in women than men, 

rates of high depressive symptoms have also been consistently found in women 

than men(50-53). In their study of the CES-D instrument, Frerichs and 

colleagues also suggest that they found similar inconsistencies on the response of 

men and women to certain items on the CES-D(54). They did not elaborate on 

which items these were but did suggest that some of the differences in rates of 

high depressive symptoms may be due to gender bias in some of the items (54). 

Heavy drinking. Rather than assessing alcohol use disorders, the quantity and frequency 

of alcohol consumption has been assessed in population surveys of health. While a 

quantitative measure of the amount of alcohol consumed is not included in the psychiatric 

diagnosis of either alcohol abuse or dependence, a linear relationship has been 

demonstrated between the number of drinks consumed per day and the likelihood of 

meeting the criteria for alcohol dependence(55). There are two measures of heavy alcohol 

use: binge drinking and heavy drinking. 

Heavy drinking has not been defined consistently across studies. The National 

Household Survey on Drug Use and Health (NHSDUH) defines heavy drinking as 5 or 
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more episodes of drinking 5 drinks at one time for men and 4 for women within one 

month(56). The Centers for Disease Control and Prevention in both the National Health 

Interview Survey (NHIS) and the Behavioral Risk Factor Surveillance System (BRFSS) 

define drinking by average amount of alcohol consumed in a week. Heavy drinking is 

defined as more than 2 alcoholic beverages per day or more than 14 in a week for men 

and for women as more than 1 drink a day or more than 7 drinks in a week(57;58). This 

definition is based on U.S. Department of Agricultural dietary guidelines(59). Other 

authors have defined heavy drinking as a high level of alcohol consumed on a typical 

drinking occasion and the definition of high level varies(24;60;61). For example, in a 

longitudinal study of changes in drinking patterns over time, heavy drinking was defined 

as five or more drinks per drinking occasion for men and four drinks or more for 

women(62). 

Binge drinking is currently defined as having 5 or more drinks on one occasion 

for men and 4 or more drinks on one occasion for women(56-58). As with scales 

measuring symptoms of depression, indices of heavy and binge drinking are used in 

general population surveys of health and are not intended to measure AUD. 

The measurements of both binge and heavy drinking are limited to current 

drinking patterns and the time frame for "current" is not consistent across surveys. The 

NHIS uses the past year as the time frame for questions on both binge drinking and usual 

quantity and frequency of drinking(58). In the BRFSS (63)and the NSDUH (56), the 

time frame is the past 30 days. In a review of 12 studies of alcohol intake measures, the 

time frame used to report consumption of alcohol did not explain the variance in the 

mean level of alcohol among different populations in these studies(64). 
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The differences in amounts of alcohol used to classify binge and heavy drinking 

by sex is based upon what is known about differences in metabolism of alcohol in men 

and women. Physiological response to alcohol involves the drug's absorption, 

distribution, metabolism, and elimination(65). Alcohol dehydrogenase (ADH) and 

aldehyde dehydrogenase(ALDH) are major enzymes involved in the degradation of 

alcohol(65). The blood alcohol concentration (BAC) is higher for women than men after 

ingesting the same amount of alcohol(65;66). The bioavailability of alcohol is lower for 

men than women because men have higher AHD activity than women even after 

accounting for difference in body weight or lean body mass(67). This difference by sex 

seems to diminish around age 50 as ADH gastric activity declines with age and more 

strongly among men(66-68). 

Another reason for the higher bioavailability of alcohol in women than men is 

related to differences in average body composition. The alcohol molecule is both fat and 

water soluble. However, the alcohol molecule is more soluble in water than in fat(65). 

The proportion of body weight that is water is lower in women than mcn(65;69). Women 

generally have lower skeletal muscle mass and a higher fat mass than men. Women will 

have a higher BAC consuming similar amounts of alcohol than men due to the fact that 

women have a "lower tissue mass ... within which ETOH can be diffused away from the 

bloodstream"(65). 

Differences in the definition of binge drinking of 4 drinks for a woman versus 5 

for a man were explored in a nationally representative sample survey of college students 

by Wechsler and colleagues(70). Women who typically drank 5 or more drinks were 

more likely to experience such drinking related problems as hangovers, missing a class, 
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falling behind, doing something to cause regret, and forgetting things than men who 

drank 5 or more drinks. When the definition of problem drinking was changed to 

typically 4 or more drinks for women, women were just as likely to experience these 

drinking problems as men who typically drank 5 or more drinks(70). However, no other 

studies have been done to verify this finding in other populations and may not be 

applicable to the general population. 

The measures of heavy drinking m the present study combined both heavy 

drinking and binge drinking. Alcohol use questions in this study came from the latest 

alcohol consumption questions used on the BRFSS at the time of the CFFHHS(71). At 

that time, separate questions on binge drinking for men and women were not part of the 

survey, and binge drinking was defined as 5 or more drinks on one occasion in the past 

30 days for both men and women. In addition to a question specifically asking how 

many times in the last 30 days the respondent had had five or more drinks on one 

occasion, regular alcohol use in the past 30 days was also ascertained. Heavy drinking 

was defined as greater than an average of 7 drinks per week for women and 14 for men. 

In this study, heavy drinking was defined as being a heavy drinker, a binge drinker, or 

both. 

Epidemiology of co-occurrence of depression symptoms and drinking patterns 

Co-morbidity of depressive disorders and alcohol use disorders. Twelve month 

prevalence rates for major depressive disorder based on the NESARC and the NCS-R, 

surveys of the U.S. non-institutionalized adult population, ranged from 5.3 to 

6.6%(16;25); lifetime prevalence rates ranged from 13.2 to 16.6%(15;72). Rates for 
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alcohol use disorders in these same surveys ranged from 8.5(13) to 4.4% (16) for 12-

month prevalence and 30.3(13) to 18.6%(15) for lifetime prevalence. 

In general population studies, major depressive disorders and alcohol use 

disorders have been found to occur together more often than would be expected by 

chance(10-14;16;l 8;73). For example, results from the NESARC estimated that 14.1% of 

those having a major depressive disorder in the last 12 months also had an alcohol use 

disorder in the same time frame; higher than the 5.3% prevalence rate of the general 

population(13) Results from the NCS-R estimated that 24% of those with a lifetime 

major depressive disorder had also experienced at least one episode of a substance use 

disorder compared to 13.2% in the general population(72). The association between a 

current major depressive disorder and alcohol abuse has been consistently smaller than 

that of current major depressive disorder and alcohol dependence(12;13;16;25;74). 

Women have higher rates of depression while men have higher rates of 

AUDs(12;13;15;16). Co-morbidity is categorized by three distinct types: primary 

depression (depressive disorder followed later in time by an alcohol use disorder), 

primary AUDs (alcohol use disorder followed later in time by a depressive disorder) and 

concurrent co-morbidity (two disorders occur within the same 12 month time frame). 

Males have higher rates of primary AUDs and females, primary depression(22). Males 

have higher rates of concurrent AUD and MDD than females(19;22). Results from the 

NLAES showed that the 3 co-morbid groups were younger than those with depressive 

disorder only or AUD only(19). In an analysis of NESARC data, the association 

between a current diagnosis of any of the major depressive disorders and a concurrent 

diagnosis of alcohol use disorder was significantly stronger among Blacks than among 
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Whites(75). In a study of patients seen for major depressive disorder, those with MDD 

and a substance abuse disorder were more likely to be younger, male, single or divorced, 

and not of Hispanic origin than those with major depression alone(76). 

Co-occurrence of depressive symptoms and heavy or binge drinking. Few studies have 

measured the prevalence of co-occurring rates of high depressive symptoms and heavy 

and/or binge drinking. These community studies have focused on shorter time periods 

and provide a time-limited snapshot. Measures of depressive symptoms and alcohol use, 

as well as the populations studied, have varied among studies making comparisons 

difficult. Most studies have addressed the question of co-occurrence by asking whether 

one is a risk factor or associated with the other; the results have not been consistent 

across different populations. Using data from the Eastern Baltimore Health Survey, 

Dryman and Anthony found that moderate drinking and heavy drinking were associated 

with increased measure of psychiatric distress in women but not in men(77). Psychiatric 

distress was measured by scores on the General Health Questionnaire. In the 1991 NHIS, 

respondents were asked to report how often in the last two weeks they had experienced 

the following 5 negative moods: depression, loneliness, restlessness, boredom, and 

frequent feelings of upset. Approximately 7% of men who reported feeling depressed 

very often or often also drank heavily as defined as 3 drinks or more per day(78). When 

adjusted for age, race, education, income, marital status, and health status, heavy drinking 

was significantly higher in this group compared to those who rarely or ever felt depressed 

(AOR 1.5, 1.2-2.1). The proportion of heavy drinkers among women did not vary by 

frequency of depressive symptoms(78). 
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Binge drinking was associated with high depressive symptoms as measured by the 

PRIME-MD instrument among non-institutionalized adults in New Mexico(79). No 

increase in prevalence of high depressive symptoms based on the CES-D was found 

among rural West Virginia adults by drinking pattern defined as none, light, and 

heavy(80). No definition for these 3 levels of drinking was given by the authors. 

Two cross-sectional population-based studies investigated the association of 

depressive symptoms and alcohol use by using the scores of the CES-D rather than using 

a cut point to designate high rates of depressive symptoms(81;82). Neff used linear 

regression analyses to estimate if the quantity (usual number of drinks) or frequency 

(how often drinking) were associated with CES-D scores using data from a national 

sample(82). Higher quantity was associated with higher scores; increasing number of 

drinking occasions or frequency was associated with decreasing CES-D scores(82). 

However, the correlations, even though statistically significant, were quite small in all 

results. 

Using data from the Los Angeles Epidemiologic Catchment Area (LA-ECA) 

study, Golding, Burnam, and Wells investigated the association of alcohol use and 

depressive symptoms among Mexican-American and non-Hispanic whites(81). In a 

multivariable linear regression analysis, daily drinking was associated with higher CES-D 

scores in men but not in women when adjusting for race/ethnicity and other socio-

demographic variables. Quantity of usual alcohol intake was not associated with 

increased CES-D scores in this model(81). However, the univariate results indicate that 

the mean CES-D scores do not increase or decrease by sex and ethnic group in a linear 

fashion in either quantity or frequency of drinking. For instance, CES-D scores were 
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lowest among weekly drinkers and highest in daily drinkers among Anglo men. Those 

with the least frequent drinking pattern, monthly and no drinking had mean CES-D scores 

between these two groups(81). This suggests that the linear model may not be the best 

choice to ascertain the relationship between frequency and quantity of drinking and 

depressive symptoms. 

Increased levels of quantity of alcohol consumed on a usual drinking occasion 

were associated with increased symptoms of depression as measured by the Symptom 

Distress Checklist in a random survey of employed men and women(83). This 

association continued to be significant in a multivariable linear model after controlling 

for soeio-demographic factors associated with depression in other studies and after 

investigating whether the relationship between depressive symptoms and quantity of 

alcohol was linear(83). 

Alcohol use has not been found to be associated with high rates of depressive 

symptoms in farmers. Neither the use of alcohol as a dichotomous variable nor the usual 

number of alcoholic drinks consumed on a drinking day was associated with a score of 16 

or more on the CES-D among two different samples of Colorado farm residents(84;85). 

Binge drinking was not related to the prevalence of high depressive symptoms in either 

Colorado or Iowa farmers(86;87). 

The results of these studies do not show a consistent relationship between 

drinking pattern and depressive symptoms. One reason for this overall finding may be 

that the measures for alcohol use and depressive symptoms varied by study and were less 

specific than those used in the studies using instruments based on psychiatric diagnoses. 

Alcohol abuse is not as strongly linked with current depressive disorders as alcohol 
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dependence(12;13;16;25). Alcohol abuse is more prevalent than alcohol 

dependence(15;16;25). Heavy drinkers contain people with both alcohol abuse and 

alcohol dependence and others who would not meet those diagnostic criteria. Yet, it is 

still unclear how common the co-occurrence of heavy drinking and high depressive 

symptoms are in different populations, as well as how those with high depressive 

symptoms only and heavy alcohol use only differ from those with co-occurring high 

depressive symptoms and heavy alcohol use. 

Reasons behind co-morbidity and co-occurrence 

Reasons for the co-occurrence of alcohol use and depressive disorders are not 

clear but appear to be a complex interplay of genetic, biological, cognitive, and 

psychosocial processes. Alcohol and depressive disorders may have shared precursors or 

one disorder may directly or indirectly influence the development of the other. 

However, pinpointing the etiological pathways is difficult. Both depressive disorders and 

alcohol use disorders comprise a heterogeneous, imprecise grouping and have many 

different etiologies and over-lapping causal pathways within each diagnosis(20;88;89). 

Without more precision within each diagnostic category, the likelihood of finding shared 

pathways is diminished. 

Shared biological pathways. Several neurotransmitter systems are involved in both 

depressive disorders and alcohol use disorders. These include the Gamma-aminobutyrihc 

acidA ( G A B A A ) receptor system, the dopamine (DA) receptor systems, and the serotonin 

systems(5-HT)(90-92). Studies have assessed specific gene sites for evidence of shared 

transmission associated with these neurotransmitter systems. For instance, in a study of 

104 alcohol dependent patients without depression and 38 controls, the small allele of the 
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serotonin transporter gene 5-HTTLPR was found to be significantly more prevalent in the 

cases than controls(93). An analysis of the Collaborative Study on the Genetics of 

Alcoholism (COGA) found that the short allele was associated with lifetime depression 

but not alcohol dependence, contradicting results of the former study(94). Another 

genetic pathway that has been investigated is the cholinergicmuscarinic 2 receptor 

(CHRM2) which is thought to influence memory and cognition. Studies have shown 

variation at this site is associated with development of alcohol dependence and mood 

disovders(95). 

Shared familial pathways. One hypothesis is that common familial pathways underlie the 

two disorders. These include common genetic susceptibilities and common 

environmental precursors including family disruption, childhood abuse, and 

stress(88;96). 

Family, twin, and adoption studies have shown a consistent familial transmission 

of both of these disorders when studied individually(97;98). If there are shared familial 

etiologies, relatives of persons with one disorder would be expected to have higher rates 

of either AUD only or MDE only or higher rates of co-morbid AUD and MDE than the 

general population. If there is no common etiology, one would not expect to find an 

increase of AUD only in relatives of those with depression only or depression only in 

those with AUD only. Taking into account the co-morbidity status of both the probands 

and the relatives in family studies is crucial. 

Merikangas, Risen, and Weissman found limited shared transmissibility between 

alcoholism and depression when taking co-morbidity into account(99). The authors 

studied the transmissibility of three disorders, AUD, MDE, and anxiety disorders in 
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relatives of probands being treated for major depression and a community control group. 

The patients in the study were categorized in mutually exclusive diagnostic groups: 

MDD only, MDD+AUD, MDD+ anxiety, MDD+AUD+anxiety, and none of the three 

disorders. Transmissibility was assessed by evaluating how well the presence of each of 

the disorders in the relatives accounted for the variance in the existence of the disorders 

in the probands. While some shared transmissibility did occur with AUD and MDD, a 

large percentage of the variance in AUD could be accounted for by AUD in relatives. 

Shared familial factors were much stronger between depressive disorders and anxiety 

disorders than between depressive disorders and alcohol use disorders(99). Swendsen 

and Merikangas studied familial transmission patterns in a group of probands recruited 

through a clinic treating alcohol use and anxiety disorders and a control group found 

through random digit dialing in the same commumty(20). The presence of a depressive 

disorder in probands was not a risk factor for AUD in relatives after controlling for the 

presence of co-morbid alcohol dependence in the probands(20). 

Two community family studies provide some evidence of limited co-transmission. 

Using data from the NLAES study, Grant and Pickering found that respondents with a 

lifetime diagnosis of major depression only were more likely to have first-degree 

relatives with an AUD than community members without a lifetime diagnosis of major 

depression(lOO). This risk was smaller than the increased odds of having a relative with 

AUD when the respondent had co-morbid MDD and AUD. Kendler, Davis, and Kessler 

analyzed data from a sub-sample of NCS which included diagnostic information on 

parents of respondents(96). The authors first assessed the association between five 

specific disorders in the respondent and their parents. Each disorder in the respondent 
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was associated with an increased prevalence of the same disorder in the parents of the 

respondent compared to parents of respondents without the disorder(96). However, when 

including the presence of co-morbidities, this association, while still significant, between 

MDE and AUD, was reduced. This finding suggests that other disorders may contribute 

in some limited way to the transmission of these two disorders in families. Further 

analysis showed that the association between MDE and generalized anxiety disorders was 

stronger within families than that between MDE and AUD while AUD was more highly 

associated with anti-social personality disorders and other substance use disorders(96). 

In summary, the family studies suggest that similar familial precursors would account 

only for a small portion, if any, of the co-occurrence of MDD and AUD. 

Twin studies have also been used to evaluate whether shared genetic effects could 

account for the higher than expected co-occurrence of MDD and AUD. In general 

authors have found little support for shared genetic effects. Data from the Vietnam Era 

Twin Registry, a registry of male twin pairs who served in the military in the Vietnam 

era, were used to investigate the shared genetic effects of major depression and alcohol 

dependcnce(lOl). The authors performed genetic analyses of twin pair data using a 

normal liability threshold model to separate the total diagnostic variance for MDD and 

AUD into genetic, shared environmental and non-shared environmental components. 

Non-shared environmental components included education, household income, and 

combat experience. Initially, shared genetic effects for MDD and AUD were significant. 

However, after controlling for the presence of anti-social personality disorder, these 

shared genetic effects were no longer statistically significant while the genetic effects 

specific for each disorder remained significant(lOl). Two different studies, one using a 
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population-based registry of twins (102) and the other using data from the NCS study 

(96) suggest that shared genetic factors predispose individuals to more than one disorder 

and these disorders can be grouped. One broad category sharing genetic risks was 

anxiety and depression, and this category did not include substance abuse disorders. 

Substance abuse disorders were more likely to be associated with anti-social personality 

disorders and anxiety disorders rather than depression(96; 102). Other twin studies have 

also found strong within disorder familial associations in both M.DD and AUD but not 

cross-disorder familial associations when taking into account co-morbidities(103;104). 

In summary, while there is strong evidence for the independent familial 

transmission of both AUD and MDD. there is no strong evidence to date that a family 

history of MDD alone increases the risk of AUD alone. This may change as the 

understanding of genetic precursors, specifically of alcohol dependence and major 

depressive disorders are understood and how environmental conditions interact with these 

precursors resulting in these disorders. 

Direct pathways of alcohol use on depressive symptoms and depressive symptoms on 

alcohol use. Another reason for the high co-occurrence of AUD and MDD is that each 

has been thought to be a result, either directly or indirectly, of the other. Alcohol is a 

stimulant as blood alcohol level rises but results in depressive mood as blood alcohol 

level falls. Protracted, heavy drinking can result in depression. The patterns of 

depressive symptoms found in those with an alcohol induced depression do not appear to 

differ from those with an independent depression(105). A direct way in which depression 

may influence the development of an alcohol use disorder is that heavy drinking may be 

used as a way to self-medicate symptoms of depression(20;88;103). 
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Indirect effects of alcohol use and depressive symptoms. Alcohol use can indirectly result 

in depression. The consequences of the heavy use or misuse of alcohol can lead to 

psychosocial problems, including relationship, job, and other role problems. Depression 

may be a result of the stress experienced from the problems attributed to heavy drinking. 

In the same manner, one theory of alcohol use is as a tension reliever. Stress is a major 

factor influencing drug-seeking behavior, including alcohol(90). Alcohol may be used in 

an attempt to relieve tension related to similar psychosocial problems, (e.g., relationship 

problems, work-related problems, etc.) that may be the result of depression. The use of 

alcohol for tension relief is not straightforward. Studies have shown that drinking to 

reduce tension is modified by such factors as young age (106), a pre-existing belief that 

alcohol will reduce tension(lG6;107), and passive coping style(108;109). Nolen-

Hoeksema and Harrell found that among those with a passive coping style, men were 

more likely to use alcohol to relieve tension than women(109). 

Alcohol use and depressive symptoms as predictors of each other in prospective studies. 

Several studies have tested whether increased alcohol use results in an increase of 

depressive symptoms and whether high depressive symptoms predict an increase in 

alcohol use. The results are inconsistent, but most studies found that, adjusting for 

alcohol use at baseline, a high level of depressive symptoms at baseline was associated 

with increased alcohol use at follow-up. This finding wras more pronounced in women 

than men (110-112), a finding consistent with earlier findings that primary depression is 

found at higher rates among women than men(22). A review of 8 longitudinal studies 

varying in follow-up from 2 to 10 years found that a depression score representing the 

number of depressive symptoms at baseline was a positive significant predictor of the 
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quantity of usual alcohol consumption at follow-up for women but not for men(l 11). In 

a population-based cohort, women with a baseline score of 18 or more on a modified 

CES-D Scale were more likely to have a diagnosis of alcohol dependence and/or heavy 

weekly drinking at 3 or 4 years of follow-up compared to those without such a 

score(l 12). This association was not seen in men and was not seen for women at 7 years 

of follow-up. 

Two studies used data from the community Epidemiologic Catchment Area 

(EGA) to investigate the impact of baseline depressive symptoms on alcohol use one year 

later. In a study limited to respondents without a history of alcohol dependence, Gilman 

and Abraham reported that the odds of alcohol dependence at follow-up increased with 

increasing number of depressive symptoms at baseline for women but not men(l 10). 

Dixit and Crum limited their study to women who were at risk for incident heavy 

drinking, i.e., those who were not heavy drinkers at baseline and/or had no history of an 

alcohol use disorder at baseline(l 13). Women in this study who had a history of a 

lifetime depressive disorder at baseline were more likely to be heavy drinkers one year 

later. In addition, as the number of lifetime depressive symptoms increased, the odds of 

being a heavy drinker one year later also increased(l 13). Both of these studies suggest 

that depressive symptoms and disorders pose a risk of heavy drinking for women. 

Other authors have investigated the impact of depressive symptoms on drinking 

patterns among sub-groups of drinkers to assess the effect of past and present depressive 

disorders on the drinking pattern. In an analysis of the Canadian National Population 

Health Survey limited to women who reported binge drinking less than once a month, 

those with a major depressive disorder were more likely to report binge drinking once a 
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month or more at one year follow-up than women without a major depressive disorder at 

baseline(l 14). No difference in drinking patterns at follow-up by depressive status at 

baseline was found among men(l 14). A longitudinal study of women drinkers separated 

out the respondents into problem drinkers and non-problem drinkers at baseline(l 15). 

Among problem drinkers, having a lifetime history of depressive disorder and a 

depressive episode during the follow-up period were both independently predictive of 

continued problem drinking at 5 years of follow-up. Among non-problem drinkers, only a 

depressive episode during the 5 year interval was independently associated with problem 

drinking at foilow-up(l 15). This suggests that, if the co-morbidity exists at baseline 

(lifetime history of depressive disorders and problem drinking), then problem drinking is 

less likely to abate over time than among those without co-morbidity. 

One study reported increased drinking associated with a lifetime diagnosis of 

depression in men but not in women at one year of follow-up. Crum, Brown, Ling and 

Eaton limited their study to women and men who would be considered to be lifetime 

problem drinkers, that is, persons who had at least one alcohol reported problem 

occurring in their lifetime(l 16). Both women and men problem drinkers who had had a 

depressive episode since the baseline interview were more likely to go from less than 

daily drinking to daily drinking compared to those who had no depressive episode in the 

prior year(l 16). In addition, men with a lifetime diagnosis of depression at baseline 

were also more likely to increase the frequency of their drinking compared to men 

without such a history. This was not true for women(l 16). 

Some of these same authors have used the same data to investigate the impact of 

alcohol use on the development of depressive symptoms. Unlike the impact of 
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depressive symptoms on alcohol use, the impact of alcohol use on the development of 

depressive symptoms seems to be similar by sex. In their review of longitudinal studies, 

Hartka and colleagues reported that usual quantity of alcohol consumed at Time 1 was 

independently associated with depression status at Time 2 after controlling for depression 

status and age at Time 1(111). An increase in alcohol quantity from baseline predicted an 

increase in depressive symptoms(l 11). Limiting their analysis to respondents without a 

history of major depression, Gilman and Abraham reported that the odds of a major 

depressive disorder at follow-up increased with increasing number of alcoholic symptoms 

at baseline for both men and women(l 10). One study did not find that alcohol problems 

predicted increased depressive symptoms in either men or women(l 12). In a three-wave 

panel study of a random sample of adults from Erie County, New York, Moscato and 

colleagues did not find that a high rate of depressive symptoms as measured by the CES-

D in a 3 year, 4 year, or 7 year interval, was associated with alcohol use problems at 

baseline after adjusting for depressive symptoms at baseline(l 12). The differing results 

from this study and the previous study may be due to several differences in study design: 

population studied, sample size, instruments used, and adjustment variables. One 

difference may be that the study by Gilman and Abraham (110) had a 1 year follow-up 

compared to the longer follow-up period in the latter study. It may be that increased 

alcohol use only predicts increased depressive symptoms over a shorter period of time 

and may be related to alcohol-induced depressive episodes. 

In summary, the etiology of co-morbid disorders still is unclear due in part to the 

heterogeneous nature of both depression and alcohol use disorders. Several pathways 

have been suggested. To date, the evidence for shared precursors for both alcohol use 
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problems and depressive disorders through familial transmission is weak. Rather 

stronger evidence exists for the direct and indirect impact of depressive symptoms and 

disorders and problem alcohol use on each other. 

2. ALCOHOL USE, DEPRESSIVE SYMPTOMS, AND OCCUPATIONAL INJURIES 

While no work to date has been done on the effects of the co-occurrence of heavy 

drinking and high depressive symptoms with injury, several studies have investigated the 

relationships between alcohol use and occupational injury(60;l 17-123) and between 

depressive symptoms and occupational injury(124-126). 

Alcohol Use and Injury 

Suggested pathways in the relationship between drinking patterns and injury. It has long 

been recognized that the acute effects of alcohol, including both cognitive and physical 

impairment (e.g., poor coordination, faulty judgment, decreased reaction time, etc.) 

increase the risk of all different kinds of injuries( 127). However, the relationship 

between usual drinking pattern and injury is less clear. Heavy drinking and alcohol use 

disorders could be considered a proxy for the possibility of on-the-job drinking leading to 

impairment from acute alcohol effects. In a study of hourly workers at a large 

manufacturing plant, the number of heavy drinking episodes in the past year was 

correlated with the number of problems experienced at work in a univariate 

analysis(l 17). Job related problems included the number of accidents at work, as well as 

such problems as conflicts with supervisors, absences, sleeping on the job, and problems 

with job tasks and co-workers. When adjusting for drinking on the job, heavy drinking 

was no longer associated with on-the-job problems, suggesting that the relationship 

between heavy drinking and work problems was mediated by drinking on the job(l 17). 
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One theory for the relationship between usual drinking pattern and injury suggests 

that heavy drinking may have effects beyond the acute phase of impairment. Symptoms 

of alcohol hangover are one mechanism. A hangover is defined by a "constellation of 

unpleasant physical and mental symptoms that occur after a bout of heavy alcohol 

drinking" (128) and include symptoms that could possibly increase the risk of injury, 

such as fatigue, headache, decreased sleep, decreased attention, lengthened reaction time 

and lack of concentration. Laboratory studies have shown decreased performance on 

flight simulators among pilots a day after intoxication (129; 130) and similar hangover 

effects among drivers using driving simulators(131). No association has been reported 

between coming to work with a hangover at least once in the past year and an on-the-job 

injury during the same time period(l 17;118). One study involved employed persons in 

four New England states in a random digit-dial telephone survey(l 18). A second study 

was conducted among a random ample of hourly employees of a large manufacturing 

plant(l 17). These studies do not provide direct evidence on the relationship between 

hangovers and injuries because the temporal sequence between the presence of a 

hangover and the occurrence of the injury was not ascertained. 

Another mechanism that could explain an association between heavy drinking and 

injury is that this relationship is due to the effects of risk taking behaviors. Heavy-

drinkers may also be more likely to take more risks, and risk taking behavior has been 

associated with the occurrence of injury(132). Authors have acknowledged this potential 

confounding by adjusting for behaviors that could be explained as risk-taking. Some 

have used smoking behavior as a proxy for risk-taking behaviors. Based on data from the 

1988 National Health Interview Survey (NHIS), the odds of occupational injury among 
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heavy drinkers decreased when smoking was taken into account; however, heavy 

drinking continued to increase the odds of occupational injury even after adjusting for 

smoking(60). In a study of older workers, adjusting for smoking had little effect on the 

association between heavy drinking and occupational injury(123) Other studies have 

measured risk-taking behavior in other ways. In a case-control study of hourly 

transportation workers, the relationship between baseline substance use problems and 

later occupational injury was diminished in the presence of documented problem 

behaviors at work(121). The results suggested that workers who had substance use 

problems were not necessarily impaired by alcohol at the time of injury but had a 

propensity for other behaviors that put them at risk for on-the-job injuries(121). In a 

study of employees of a large manufacturing plant, Ames, Grube, and Moore found that 

heavy drinkers, defined as those who consumed 10 or more drinks at least one time in the 

past year, had more work-related problems compared to non-heavy drinkers(l 17). 

In the 1995 National Alcohol Survey, scales were included which measured both 

risk-taking impulsivity and sensation seeking. In an univariate analysis of this cross-

sectional study, Chcrpital found that the quantity and frequency of usual alcohol intake, 

frequency of drunkness in the past year, and simultaneous use of alcohol and drugs in the 

past year were associated with the occurrence of a medically treated injury in the same 

time period(132). However, when sensation-seeking and risk-taking scales were included 

in the analysis, only the simultaneous use of alcohol and drugs continued to be associated 

with the occurrence of injuries(132). 

A third suggested pathway is that overuse of alcohol leads to a higher rate of 

disability and that disability increases the risk of injury. In a cross-sectional analysis of 
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the Health and Retirement Study, Zwerling and colleagues reported that heavy drinking 

and a history of alcohol-related problems were both associated with impaired hearing and 

a general measure of disability^ 123). This finding may be limited to older age groups in 

which the chronic use of alcohol could lead to disability. 

Drinking patterns and occupational injury Several population-based studies have 

evaluated the association between drinking patterns and occupational injury. While using 

a variety of definitions for usual drinking patterns, several analyses of national cross-

sectional surveys have found an association between drinking patterns and on-the-job 

injury after adjustment for other risk factors, including sociodemographic variables (age, 

gender, marital status, education) and occupational factors (e.g., occupation, physical 

demands of the job, work-shift). In a survey of residents of four New England states, 

workers who usually drank 5 or more drinks per day were more likely to report having an 

accident at work than abstainers (26% vs 8%)(118). Cross-sectional analyses of the 

Health and Retirement study found that workers aged 51-61 years who drank 5 or more 

drinks per day in the last year were more than 4 times as likely to report an on-the-job 

injury in that same time period then those who typically drank 1 to 2 drinks per day(123). 

Those who abstained from drinking also had an increased odds of injury (1.64, 95 % CI 

1.03-2.61) compared to those who had 1-2 drinks per day(123). In the 1988 National 

Health Interview Survey (NHIS), among adults who had worked in the past year, the 

frequency of heavy drinking, defined as the number of days the respondent had 5 or more 

drinks on one occasion in the past year was associated with increased odds of on-the-job 

injury(60). Compared to those who did not drink heavily in the past 12 months, the odds 

ratio for on-the-job injur}' during the same time period increased from 1.07 (95% CI 
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1.03-1.11) for those who drank heavily only 1 time in the past year to 1.59 ( 95% CI 

1.24-2.04) who drank heavily 52 or more times during that time period(60). Analysis of 

the NHIS did not include a category of abstainers; when the analysis was limited to only 

those who drank, the fit of the model improved suggesting that including non-drinkers 

and moderate drinkers in one category may not provide the best explanation of the 

relationship between drinking pattern and on-the-job injury(60). 

A prospective study of San Francisco transit operators found those reporting 

drinking 10 or more drinks per week at baseline were more likely to have a workers' 

compensation claim within a 5 year follow-up period(120). Abstainers had higher injury 

rates than those who drank 1 to 9 drinks a week, but this difference was not statistically 

significant 120). 

A survey of 16 different worksites in the United States studied the relationship 

between alcohol consumption and work performance(l 19). One measure was on-the-job 

injury, defined as a positive response to the question of having been hurt on the job in the 

past 12 months. In an univariate analysis, Mangione and colleagues reported that 

abstainers and heavy drinkers, defined as those who drank 60 or more drinks in the past 

month, and were binge drinkers (5 or more drinks at one time for men, 4 for women) in 

the past month, were the most likely to respond positively to this question(l 19). 

In a prospective analysis of the National Longitudinal Survey of Youth, Veazie 

and Smith defined heavy drinking at baseline as having 6 or more drinks at one time in 

the past 30 days(122). In evaluating the increased risk of heavy drinking for work-related 

injury, this study focused on current drinkers only, those who had at least one drink in the 

30 days prior to the baseline interview. Those who were heavy drinkers at baseline were 
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more likely to have an injury on the job within the past six months at the follow-up 

interview 2 years later (1.6, 95% CI 1.0, 2.8) after adjustment for socio-demographic and 

occupational variables compared to drinkers who were not heavy drinkers(122). No 

association was found between being a current drinker at baseline (yes or no) in the 

follow-up period(122). 

Ames, Grube, and Moore surveyed a random sample of hourly employees in a 

large unionized heavy machinery manufacturing plant about the number of work-related 

problems including on-the-job injury(l 17). Respondents were asked how often they had 

an accident at work in the past year. The authors found no correlation between the 

number of heavy drinking episodes, defined as the number of times the respondent drank 

10 or more drinks at one time, and the number of accidents at work(117). 

Drinking patterns and farm-related injuries. Heavy alcohol use has not shown a 

consistent relationship with farm-work injuries. Dawson (1994) analyzed data from the 

1988 National Health Interview Survey (NHIS) to estimate occupational injury by 

drinking pattern(60). Among respondents in the farming/forestry/fishing/ occupational 

group, the highest rate of occupational injury occurred among those who drank 5 or more 

drinks at a time at least once a week or more in the past year(60). Those who never drank 

5 or more drinks in a setting during the past year had the lowest rate of work-related 

injury(60). In a survey of principal farm operators in Alabama, Zhou and Roseman 

(1994) found higher levels of alcohol use resulted in increasing odds of farm-work 

injury(9). This same trend was found among white male principal operators in selected 

counties in Alabama and Mississippi^). However, the trend of higher alcohol use 

associated with farm-work injury was not seen among African-American principal farm 

32 



operators or African-American farm workers(6). Among the latter, those who reported 

drinking moderate amounts of alcohol (1 to 99 ml per week) were more likely to report 

having a farm-work injury (OR 4.75 95% CI 1.67-13.5) compared to those who did not 

drink alcohol(6). 

Several studies have found an increased estimate of association between drinking 

pattern and injury, but these estimates have not been statistically significant. For 

instance, in a follow-up study of the sample of farmers reported by Lyman and 

colleagues, baseline alcohol consumption was not associated with farm-work injury in the 

total sample(l 33) When stratified by race and farm ownership, African-American farm 

owners who consumed 100 ml or more of alcohol per week had a two fold increase of 

injury compared to African-American farm owners who did not drink although this 

estimate wras not statistically significant(133). In a case-control study of Ohio principal 

operators of cash grain farms, those who consumed more than 104 drinks in a year had a 

higher odds of reporting a farm-work injury than those who drank less than that, but the 

difference was not statistically significant(l 34). Similarly, among older male farmers in 

Colorado, the odds of farm-work related injury increased as the number of drinks per 

month increased, but the differences were not statistically significant(135). Zwerling and 

colleagues found an increased odds of injury among a national sample of older farm 

workers with a history of alcohol problems compared to those without such a history; this 

estimate, which was not statistically significant, was based on a total sample of 237 and 

only 3 work-related injuries(3). 

Other studies, such as the cross-sectional study of African-American farm 

workers (6), have reported alcohol use levels to be associated with farm-work injuries but 
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not at the highest levels of use. In a prospective study of migrant farm workers in 

northern California, workers who drank 1 to 4 drinks per week had the highest risk of 

injury (18.5/100 FTE) while those who drank 10 or more had a slightly lower risk 

(7.8/100 FTE) than those who abstained from alcohol (8.4/100 FTE)(7). Among 

principal farm operators in Colorado, the combination of 3 or more drinking days per 

week and drinking 1 to 2 drinks on a drinking day resulted in a 60% increase in the risk 

of having a farm-work injury in this prospective study when compared to those who did 

not drink alcohol at all(8). However, the highest level of drinking (3 or more drinking 

days per week with 3 or more drinks per drinking day) was not associated with farm-

work injuries (OR 1.08, 95% CI 0.49-2.38)(8). In a case-control study of injuries 

occurring to farmers in Ontario, Canada, the highest injury rates occurred in the group 

who never drank alcohol but this finding was not statistically significant 136). In that 

study, the alcohol measure was limited to only the frequency of drinking and did not 

include quantity consumed on a drinking day(136). 

No association between alcohol use and farm-work injury has been reported in 

several studies among Iowa farmers(4;137-140). In a nested case-control study of 

principal farm operators in Iowa, no association was found between having 2 or more 

drinks per day and general farm injury(140), falls (139),animal-related injuries (137) or 

low back pain injury (138). Park and colleagues (2001) found that binge drinking at 

baseline was not associated with farm-work injuries up to a year later(4). 

Depressive Symptoms and Injury 

Suggested pathways for an association between depressive symptoms and injury. 

Depressive symptoms have been linked both as sequelae and precursors for injury. 
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Several studies have found events including mo tor-vehicle crashes(141), falls among the 

elderly(142) and occupational cumulative trauma(143) led to the development of 

depressive symptoms. Symptoms of depression, such as lack of sleep, feelings of fatigue, 

inability to concentrate and memory problems may also increase the risk of injury. 

Limited research has been conducted investigating the association of pre-existing 

depressive symptoms and injuries. In a hospital-based case-control study, patients seen 

in the emergency department for intentional and unintentional trauma had higher rates of 

depression compared to patients who were admitted to the hospital for elective surgery 

unrelated to past trauma(144). The authors stated that they asked the patients to respond 

to the depression interview based on symptoms prior to the hospital visit(144). In a 

population-based survey of residents in one rural county in Iowa, respondents were 

followed up to eight years and asked every 3 months about whether they had had an 

injury(145). A short form of the CES-D was used to measure depressive symptoms at 

baseline(145). Depressive symptoms at baseline increased the risk of injury by 41% after 

adjustment for antidepressant medication use, sex, income, prior injury, and sleeping 

fewer then 7 hours a night(145). In another prospective study, older women with high 

depressive symptoms at baseline were more likely to experience non-vertebral fractures 

due to falls than women without high depressive symptoms(146). Respondents were 

followed an average of six years. This association was found after adjusting for bone-

density, neuromuscular functioning, history of falls and medications(146). 

Another pathway between depressive symptoms and injury could be in the 

association between disability and injury. Disabilities, such as blindness, hearing 

impairment, upper extremity impairment, and arthritis, have been found to be associated 
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with occupational injury(147). High depressive symptoms have been found in 

populations with disabilities including adults with chronic pain related to joints and the 

musculoskeletal system (148; 149) and older adults with functional limitations due to poor 

health(150-152). Additionally, disability resulting from chronic alcohol use could lead to 

depression and also to injury. 

Depressive symptoms and occupational injury. Cross-sectional and prospective analyses 

of the Health and Retirement Study were completed to assess risk factors for 

occupational injuries. Among this nationally representative sample of workers aged 51-

61 years at baseline, respondents in the highest 30% of CES-D scores were more likely to 

report an injury at work in the past year in multivariate cross-sectional analyses (1.47, 

95% CI 1.17,1.65)(126) and in multivariate analysis after 2 years of follow-up (1.37 95% 

CI 1.05, 1.77)(125). Using a convenience sample of workers reporting to two different 

occupational health clinics in one town, Peele and Tollerud found that persons with a 

work-related injury in the last 72 hours scored higher on a depression screen than workers 

seen in the clinic for other medical problems(124). The authors acknowledged the 

possibility that the depressive symptoms could have resulted from the injury but 

suggested that the screening tool used measured pre-existing depressive symptoms(124). 

Depressive symptoms and farm-work injuries Several studies have focused on building 

models describing factors associated with farm-work and have included depressive 

symptoms in their models(3;4;137-140). An association between high levels of 

depressive symptoms using the CES-D has been found in a national sample of older 

agricultural workers (3), Colorado female farm residents(5), and Iowa male farmers(4). 

High depressive symptoms were associated with a three to close to a five fold increased 
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odds of farm work injuries compared to those with low depressive symptoms(3-5). In 

other studies of Iowa farmers, high depressive symptoms were not associated with 

general agricultural injuries (140), animal-related agricultural injuries (137) and farm-

work related falls (139) but were associated with low back injuries(138). 

Summary 

While several studies have shown an association between higher levels of alcohol 

use and occupational injury, this association has not been confirmed among farming 

populations. Both general population studies and farm-work specific studies point out 

that if a relationship does exist, it is not linear. Those who abstain from alcohol have 

higher risks than those who drink moderately in some general occupational studies 

(119; 123) and in farm studies (136); other farm-work studies reported an increased risk 

of injury associated with moderate alcohol use (6-8). Other studies have combined non-

drinkers and moderate drinkers as the reference category in evaluating associations 

between drinking patterns and occupational injury(60; 117). Combining these categories 

may hinder uncovering true associations of different levels of drinking and occupational 

injury. The differences in definitions of drinking patterns across studies hinder the ability 

to make direct comparison. Standardized measurement of drinking is needed across 

occupational studies in order to facilitate understanding of the relationship between work-

related injuries and alcohol consumption patterns. 

A number of studies have addressed the relationship between farm injuries and 

depressive symptoms but results have been inconsistent. Only one of these studies was 

done prospectively and found that a score of 16 or more on the CES-D was a risk factor 

for future farm work injury among male farmers(4). Research is needed to confirm that 

37 



depressive symptoms precede farm work injury in other populations. No studies in the 

farm population have addressed the co-occurrence of alcohol use and depressive 

symptoms on farm-work injuries. Research is needed to determine if the effect estimate 

of depressive symptoms on farm-work injury is the same at different levels of drinking 

patterns. 

Missing from the studies on drinking patterns and depressive symptoms in the 

farming population is the time at risk for occupational injury. One factor found to be 

consistently associated with farm-work injuries is the hours spent farming (140; 153-157) 

Stallones and colleagues reported that farm residents not involved in the operation of the 

farm reported higher levels of depressive symptoms than those involved in farm 

work(84). No information is available regarding the association between depressive 

symptoms and number of hours worked on the farm. No information on whether the use 

of alcohol also varies with the number of hours worked on farming is available. Since 

disability and alcohol use have been associated among older workers (123), those with 

disabilities who also use alcohol heavily may not be working as many hours and thus 

have less at-risk time for work-related injury. The increased risk of injury for both non-

drinkers and moderate drinkers may be moderated by the time spent at work. If alcohol 

use and/or depressive symptoms are inversely associated with the number of hours spent 

on farm work, then not adjusting for the farm-work time may mask an association 

between alcohol use and farm-work injury and depressive symptoms and farm-work 

injury. 
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Chapter 3: A Comparison of Farm Residents with Co-occurring Heavy Drinking 

and High Depressive Symptoms, Heavy Drinking Only, High Depressive Symptoms 

Only, and Those with Neither. 

Introduction 

One in five U.S. adults is estimated to have experienced a mental health disorder 

within the past year(16). Two of the most common mental health disorders are 

depressive disorders and alcohol use disorders(15;16). A high burden of disease world

wide has been attributed to both(26). These two disorders occur together more often than 

would be expected by chance alone(10-14;16-18). An increase in severity of symptoms 

of each disorder (19;20), an increase in problems in social functioning (21) and an 

increase in work-loss days (23) has been found among those with both disorders 

compared to those with only one disorder. The co-occurrence of heavy drinking and high 

rates of depressive symptoms has been associated with increased mortality (24) compared 

to those with heavy drinking only. No information is available on the prevalence of co

morbidity by occupation. 

While no information is available to estimate the prevalence of co-morbidity by 

occupation, some studies compared the prevalence of depressive disorders and alcohol 

use disorders by occupation Studies show a small but consistent increase in depression 

among farmers. The 12-month prevalence of major depression among the occupational 

group of farming, forestry, and fisheries in the Epidemiologic Catchment Area (EGA) 

survey was estimated at 4.3% compared to 3.5% for all employed persons(158). Using 

data from this same survey, Eaton and colleagues found the 12 month prevalence to be 

5% in this occupational category compared to 4% among all respondents who had ever 
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held a full-time job( 159). A study of male, cash grain farmers in Ohio found the age-

adjusted mean scores on the Centers for Epidemiology Scale -Depression (CES-D) to be 

significantly higher compared to working men of the same age from a representative 

sample of the U.S.(160). Recent studies found that the prevalence of high depressive 

symptoms among farm residents ranged from 6.1% in one Colorado agricultural region 

(85) to 12.1% of Iowa principal farm operators(87). 

Results of studies comparing alcohol use disorders among different occupations 

suggest that farmers have slightly higher rates of such disorders compared to other 

occupations. Two probability samples of U.S. residents have shown rates of alcohol use 

disorders among the occupational group farming, forestry, and fishing to be higher than 

some other occupational categories(158;161). Roberts and Lee found that the prevalence 

of alcohol use disorders among this occupational group was 40% higher than the 

prevalence rate for all occupations over 6 months and 50% higher for lifetime 

prevalence(158). Estimates of 12-month alcohol dependence among working men and 

women from the 1988 National Health Interview Survey were 13.8% of farm men 

compared to 13.2% for men of all occupations and 7.5% for farm women compared to 

5.9%(161). Farming, forestry and fishing workers were one of two occupational groups 

in California with excessive alcohol-related mortality compared to all occupational 

groups(162). These findings are in contrast to results of studies investigating drinking 

patterns among farmers. Results from the 1988 National Health Interview Survey found 

men and women farmers to have a similar daily average intake of alcohol compared to all 

employed men and women(161). A higher percentage of farmers have been reported to 

be non-drinkers compared to other occupations(83;161). In a study of Iowa residents, the 
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odds of binge drinking was reported to be lowest among farmers compared to 5 other 

occupational groups after adjusting for age and sex(163). 

No information is available to estimate the prevalence of co-occurring heavy 

drinking and high depressive symptoms by occupation. In addition, little information is 

available to understand how those with the co-occurrence of heavy drinking and high 

depressive symptoms differ from those with only one of these or neither of these. 

National samples have suggested that men were more likely than women to have co-

occurring alcohol use disorders and depressive disorders(19;22); in addition, those with 

co-occurring disorders were younger than those with only one disorder(19). Patients with 

major depressive disorders and a co-occurring substance abuse disorder have been found 

more likely to be young, male, divorced or single, and non-Hispanic than those with 

major depression but without a co-occurring substance abuse disorder(76). Work is 

needed via community based samples to understand how prevalent the co-occurrence of 

heavy drinking and depressive symptoms is in different occupational groups. 

Additionally, community based studies are needed to understand how those with both 

heavy drinking and high depressive symptoms differ from those with only one of these 

problems or neither of these problems. 

The purposes of this study were to l)estimate the prevalence of co-occurring 

heavy drinking and high depressive symptoms among principal farm operators and their 

spouses and 2)compare farm residents without heavy drinking patterns and high 

depressive symptoms to those with co-occurring heavy drinking and high depressive 

symptoms, high depressive symptoms only, and heavy drinking only. 
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Methods 

The target population of this study was principal farm owners and their spouses 

living in Colorado. Data are from the statewide 1993 Colorado Farm Family Health and 

Hazard Surveillance (CFFHHS). 

Selection of Study Subjects The sampling methodology has been described elsewhere in 

detail(8;84;86). Briefly, a complete list of addresses with farm trucks registered was 

obtained from the Colorado Division of Motor Vehicles' 1991 public use tape. The list 

was stripped of duplicate addresses and the non-duplicated list was sorted into the 6 

mutually-exclusive crop reporting districts used by the Colorado Agricultural Statistics 

Service(164). A random sample of addresses was drawn proportional to the distribution 

of farms by crop districts. 

Reverse telephone directories and operator assistance were used to find telephone 

numbers. Approximately 25 percent of the original sample could not be linked to a 

working telephone number. Telephone interviews were conducted after screening 

questions were asked to determine if the address was a farm and, if so, whether the 

principal operator lived on the farm. In order to be eligible for inclusion, the farm had to 

gross at least $1,000 from the sale of agricultural products in a typical year. Separate 

interviews were conducted with the principal farm operator and the spouse. The response 

rate for those addresses for which telephone numbers were available was 62%. Table 3-1 

provides the number of farms originally targeted for the sample by each agricultural 

region and the number of farms participating in the study. 

Interviews took approximately 30 minutes to complete and were conducted 

between January and May of 1993. All data were collected by the Survey Research Unit, 
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Colorado Department of Public Health and Environment. The study was reviewed and 

approved by the Colorado State University Human Research Committee. 

Questionnaire Questions were included on general health, specific health problems, farm 

characteristics, demographics, hours spent farming, farm work and farm hazards, 

pesticide exposure, prior pesticide poisoning, injuries, behavioral risk factors, safety 

knowledge, medical care, insurance status, depressive symptoms, alcohol consumption, 

social support, and stressful life events. The questions were developed in conjunction 

with staff from the National Institute of Occupational Safety and Health (NIOSH) based 

on instruments that have been developed and used in other national and international 

surveys (e.g., the Behavioral Risk Factor Surveillance System, the National Health 

Interview Survey, the United States Department of Agriculture Census of Agriculture). 

The outcomes of interest in this analysis were depressive symptoms and heavy 

drinking patterns. Drinking patterns and high depressive symptoms had four mutually 

exclusive levels: heavy drinking with high depressive symptoms, heavy drinking only, 

high depressive symptoms only, and neither heavy drinking nor high depressive 

symptoms. The measure of depressive symptoms used in this study was the CES-D, an 

instrument that has been widely used and has been shown to be a reliable and valid 

instrument in detecting symptoms of depression(34;38-40;42). The scale consists of 20 

questions and asks how often the respondent experienced each symptom within the past 

week. Responses range from 0 (never) to 3 (5-7 times in the past week) resulting in 

possible scores of 0 to 60. A cut-point of 16 or greater has been used as an indicator of 

high depressive symptoms in studies of farm residents (4;5;84;86;165) and was used as 

such in this study. 
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Heavy drinking included both binge drinking and a measure of the quantity and 

frequency of usual drinking within the past month. Questions were those used on the 

1992 Behavioral Risk Factor Surveillance System(71). Respondents were classified as a 

binge drinker if they answered that they had 5 or more alcoholic drinks on one or more 

occasions in the past month. To measure drinking pattern, the number of alcoholic 

beverages usually consumed on a drinking occasion and the frequency of drinking 

occasions were obtained. Participants were asked to respond based on their alcoholic 

consumption in the past month. Heavy drinking was defined as an average of 15 or more 

drinks per week for males and 8 or more drinks per week for females(57;58). 

Respondents who were either binge or heavy drinkers were classified as heavy drinkers. 

Independent variables found to be associated with depressive symptoms and 

alcohol consumption in other studies were tested for their association with each outcome. 

The independent variables included age, marital status, self-reported general health 

status, limits in regular activity due to health problems, history of acute pesticide 

poisoning, negative life events, social support, smoking status, time spent on farm work, 

and season of interview. 

To measure health status, respondents were asked to rate their present health as 

excellent, very good, good, fair, or poor. Disability was defined as any limitation in 

regular activity due to health problems. Respondents were asked if, during the past 12 

months, they had to cut down or stop any activity they used to do because of ill health. 

Pesticide poisoning was determined by asking respondents if they had ever become ill 

from any exposure to pesticides. 
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Respondents were asked if the following 10 different negative life events had 

happened to them in the past year: l)losing something of sentimental value; 2) having a 

close friend die; 3) having been divorced or separated; 4) having trouble with in-laws; 5) 

the death of a spouse; 6) the death of another family member; 7) a substantial decrease in 

income; 8) going deeply into debt; 9) legal problems; and 10) having been assaulted. The 

measure of negative life events was the total of the number of events experienced. Social 

support was assessed as the number of persons (relatives or non-relatives) that 

respondents felt very close to, that is, people they felt at ease with, could talk to about 

personal problems, and could get real help from in times of trouble. 

Smoking was classified as current smoker or non-smoker. Respondents were 

asked if they had ever smoked 100 cigarettes in their life. Those who answered yes were 

asked a follow-up question to determine if they were smokers at the time of interview. 

Farm-work time represented the total number of hours worked on farm-tasks and 

converted to full time equivalents (FTE). Respondents were asked the number of hours 

that they spent at particular farm tasks each season (fall, winter, spring, summer). The 

average number of hours per day, the average number of days per week, and the average 

number of weeks per season were recorded for the following farm work: animal 

handling, handling of farmstead materials, crop production, farm maintenance, farm 

related transport, and other farm related job tasks. The total number of hours for each 

season and each task was summed to get the total number of hours spent in the past year. 

The full time equivalent status of each respondent was measured using the actual number 

of farm-work hours spent in the last 12 months divided by 2000 hours, the number of 

45 



hours equal to one FTE in one year(2). Time at farm work was divided into 3 categories, 

less than half-time FTE, from half-time FTE to less than 1 FTE, and 1 or more FTE. 

Statistical Analysis To assess the association between the independent variables of 

interest and the outcomes, multinomial logistic regression was performed using 

SUDAAN, Release 9.0.1 (166), to account for the complex sampling design of the 

CFFHHS. Univariate multinomial logistic regression was first done to assess which 

independent variables were associated with the outcomes of interest. Any variable with a 

probability of less than 0.20 for its association with any of the 3 levels of the outcome 

variable was retained for possible inclusion in the multivariable model. 

Multivariable multinomial logistic regression, using a forward step-wise 

procedure, was performed to determine which variables were independently associated 

with depressive symptoms status and heavy drinking status. Adjusted odds ratios for all 

the variables studied were developed by controlling for all variables found to be 

independently associated at p<0.05 in the multinomial model. 

All independent variables were also tested as potential confounders. Confounding 

was defined as a variable whose addition to the model changed the odds ratio of one of 

the other model variables by 10 percent or more. To test how effectively the final logistic 

model described depressive symptom and heavy drinking status in this sample, each of 

the independent variables with a p>.05 was added into the model one at a time. The 

likelihood ratio test based on the chi-square distribution was used to assess whether the 

addition of any of these increased the goodness-of-fit of the model. 
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Results 

A total of 467 men and 405 women were interviewed from 485 farms. Thirty-two 

women were principal farm operators. Close to 2% of both men and women had missing 

data on either the drinking variable or the CES-D score. The results of this study are 

based on the 457 men and 398 women for whom these two dependent variables were 

available. Table 3-2 provides the demographic characteristics of the sample. The mean 

age for the farm residents was 47 years. Male farmers ranged in age from 21 to 74; 

females from 21 to 77. Ninety-five percent of farm residents were of white, non-

Hispanic descent. Given that the sample included principal farm operators and their 

spouses, it is not surprising that over 90% of both men and women were married at the 

time of the interview. Farming and farm administration was the primary occupation for 

the men while over 40% of women reported a primary occupation other than farming; 

36% of women reported homemaking as their primary occupation. Close to 60% of 

women and 43% of men reported that they had paid employment off the farm. The mean 

number of farm-work hours was over 1300 hours per year more for men than for women 

farm residents. 

Two percent of men and 1.3% of women were heavy drinkers who also had a 

score of 16 or more on the CES-D. Results of the univariate multinomial logistic 

regression are provided in Table 3-3. Men were 40% less likely to report high rates of 

depressive symptoms without heavy drinking than women but were over 2 times more 

likely to report heavy drinking without high depressive symptoms. Men were close to 

60% more likely to report both heavy drinking and depressive symptoms compared to 

women, but this difference was not statistically significant. 
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All three outcomes were found most common in the youngest age group (20-29). 

Those in the middle years (30-49) were close to 4 times more likely to be heavy drinkers 

than the older group of farm residents. Respondents in these age groups also were more 

likely to have high depressive symptoms than their older counterparts. Increases in the 

odds ratio for depressive symptoms only among those 30-49 ranged from 2.0 to 1.6 

although these odds ratios were not statistically significant. 

Marital status was associated with all three outcomes. Compared to married 

respondents, those not currently married were more likely to have high depressive 

symptoms only (OR 2.9 95% CI 1.3, 6.2); heavy drinking only (OR 2.5 95% CI 1.1,5.5); 

and concurrence of high depressive symptoms and heavy drinking (OR 5.0 95% CI 

1.3,19.5) compared to married respondents. 

Variables related to health varied by outcome. Poor or fair health status was 

associated with depressive symptoms only but not heavy drinking only. Those with poor 

or fair health were also more likely to report having depressive symptoms with heavy 

drinking, but the difference was not statistically significant. Having limited activity due 

to poor health was associated with depressive symptoms only (OR 3.0 95% CI, 1.3, 6.9). 

A history of acute pesticide poisoning was associated with depressive symptoms only but 

not the other two outcomes. Current smokers were close to four times more likely to have 

concurrent depressive symptoms and heavy drinking compared to current non-smokers. 

Smoking status was not associated with either high depressive symptoms only or heavy 

drinking only. 

Those with 1 negative life event were over 3 times more likely to report 

depressive symptoms only (OR 3.3 95% CI 1.0-10.2) compared to those with no negative 
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events in the past 12 months. Those with 2 or more such events were over 10 times more 

likely to have depressive symptoms only (OR 10.8 95% CI 3.9, 30.1). No association 

was seen between the number of negative life events and the other two outcomes. The 

number of close family and friends was not associated with any of the three outcomes in 

the univariate analysis. 

Season when the interview was completed was not associated with any of the 

outcomes. Time spent in farm-work was associated with depressive symptoms only and 

concurrent depressive symptoms and heavy drinking. Those who worked between 1/2 

and less than 1 FTE in farm work during the year were less likely to report depressive 

symptoms only (OR 0.3, 95% CI (0.1, 1.0) but were more likely to report depressive 

symptoms with heavy drinking (OR 3.3, 95% CI 1.0, 11.0) than those who worked a full 

time equivalent or more. 

The multivariable model included the following variables: sex, age, marital 

status, health status, number of negative events, number of close family/friends, smoking 

status, history of acute pesticide poisoning, and farm-work time as percent of full time 

equivalent. The adjusted odds ratios (AOR) for each of these factors and 95% confidence 

intervals (CIs) adjusted for the other factors are presented in Table 3-4. In the 

multivariable model, sex continued to be associated with depressive symptoms only and 

heavy drinking only but not concurrent depressive symptoms with heavy drinking. Males 

were 2.6 times more likely to report heavy drinking only and 50% less likely to report 

depressive symptoms only than female farm residents. Younger age was also highly 

associated with all 3 outcomes. Those 20-29 were 7.5 times more likely to report 

depressive symptoms only than those 65 and older, 9.8 times more likely to report 
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concurrent heavy drinking and depressive symptoms, and were 18 times more likely to 

report heavy drinking only. The pattern of association differed by age among the 3 

outcomes in the years between the youngest and oldest age groups. A major reduction in 

the odds ratio from that in the youngest age group (20-29) to age 30-39 and older 

appeared for all outcomes. Those aged 30 through 64 were 2.4 to 2.9 times more likely 

to report depressive symptoms only than those 65 and older while those in this same age 

group were close to 4 to 5 times more likely to report heavy drinking only. No 

association was found for the middle year age groups and concurrent depressive 

symptoms and heavy drinking. 

In the multivariable model, those not married were over 3 times more likely to 

report depressive symptoms only compared to married persons. The adjusted odds ratios 

comparing unmarried to married farm residents were similar to those with depressive 

symptoms only for both heavy drinkers only and concurrent depressive symptoms with 

heavy drinking but these were not statistically significant. 

Fair or poor health status was associated with high rates of depressive symptoms 

only (AOR 4.2 95% CI 1.9, 9.6) and high rates of depressive symptoms with heavy 

drinking (AOR 5.9 CI 1.6, 22.2). Health status showed no association with heavy 

drinking. 

Both the number of negative life events and the number of close family and 

friends were associated with depressive symptoms only in the multivariate model. Those 

with 1 negative event in the past year were over 3 times more likely and those with 2 or 

more were over 10 times more likely to report depressive symptoms only compared to 

those who had no negative events in the past year. This same pattern was not seen in 
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those who had both high depressive symptoms and heavy drinking nor in heavy drinkers 

only. An increase in one close friend or relative was associated with a 6 percent decrease 

in the estimated odds of reporting depressive symptoms only (AOR- 0.94 95% CI 0.89, 

1.00). A similar odds ratio was found for the association between concurrent depressive 

symptoms and heavy drinking, but this was not statistically significant. The number of 

close family and friends was not associated with heavy drinking only. 

Smoking was associated with concurrent depressive symptoms and heavy 

drinking. Those who were current smokers were approximately 4 times more likely to 

report both depressive symptoms and heavy drinking than those who did not smoke. No 

association between a history of acute pesticide poisoning and heavy drinking only or 

concurrent depressive symptoms and heavy drinking was found. Those who had an acute 

pesticide poisoning were 70% more likely to report depressive symptoms only; however, 

this was not statistically significant. Because the inclusion of pesticide poisoning in the 

multivariable model increased the goodness of fit of the model based on the likelihood 

ratio chi-square statistic, pesticide poisoning was retained in the model. 

The association between the full time equivalency of farm work showed the same 

pattern in the multivariable model as found in the univariate analysis. No association was 

found between working less than one-half FTE on the farm in the past year and 

depressive symptoms only, heavy drinking only, and concurrent depressive symptoms 

and heavy drinking. Those who spent the equivalent of one-half to less than one FTE on 

farm-work were 74% less likely to report depressive symptoms only than those who 

worked the equivalent of one FTE or more. In contrast, those who spent this much time 
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in farm-work were 3.5 times more likely to report concurrent depressive symptoms and 

heavy drinking. 

Discussion 

Results from this study found that 1.6% of the farm residents in this study had 

both high rates of depressive symptoms and heavy drinking. It is difficult to compare 

these findings with other populations. First, few studies report the prevalence of the co

occurrence of these two and second, when they are reported different measures of the 

outcomes have been used. A total of 7.9% of male and 11.4% of female farm residents in 

this study reported high depressive symptoms, with and without heavy alcohol use. 

Approximately 25% of males with depressive symptoms and 11% of women with 

depressive symptoms also reported heavy drinking. Results from the 1991 National 

Health Interview Survey (NHIS) found that 7% of men and 2.5% of women who report 

feeling depressed often or very often reported drinking heavily, defined as drinking 3 or 

more drinks a day for men and 2 or more per day for women(78). The higher rates of 

heavy drinking among farm residents with depressive symptoms may be due to the 

different measures used in the two studies. Binge drinking was included in the definition 

of heavy drinking in the current study which not the NHIS study. The definition of 

depressive symptoms also differed by study. Alternatively, a higher proportion of farm 

residents with depressive symptoms may also drink heavily. A study of non-

institutionalized adults in New Mexico found that 25% of binge drinkers reported high 

rates of depressive symptoms compared to 15% of non-binge drinkers(79). By 

combining both heavy drinkers only and heavy drinkers with concurrent high depressive 

symptoms, a total of 10.5% of farm residents were heavy drinkers and of the heavy 
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drinkers 15% had high depressive symptoms. Again, the measures of both heavy 

drinking and depressive symptoms among farm residents differed from the study of New 

Mexico residents, thereby making direct comparisons difficult. In the study of co

occurrence of depressive symptoms and drinking patterns, consistent measures are 

needed to accurately compare prevalence across populations. 

The higher prevalence of all three outcomes with young age compared to those 

with neither high depressive symptoms nor heavy drinking is consistent with findings 

from community surveys in which young age has been associated with high depressive 

symptom's (24;148;167;168) and heavy drinking (58;78;169;17Q). The results by sex are 

also consistent with community surveys. Males have higher rates of heavy alcohol use 

compared to females; and females have higher rates of high depressive symptoms than 

rnales(58;78;169;170). Other studies have suggested that males are more likely to have 

co-occurring negative mood and heavy drinking (78) and concurrent alcohol use 

disorders and depressive disorders(19;22). We found a higher rate of concurrent heavy 

drinking and high depressive symptoms among men than among women, but this 

difference was not statistically significant perhaps due to the small numbers of 

respondents in this category. 

The findings showed a strong relationship between high depressive symptoms 

with and without heavy alcohol use and self-reported health status. An association 

between high depressive symptoms and poor self-reported health is consistent with other 

studies of farm residents(84-87). Some studies have suggested that heavy alcohol is 

associated with pdor self-reported health in different populations( 171-174). Non-drinkers 

have been reported to have higher rates of poor self-reported health than moderate 
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drinkers( 171 ;173-176). In this analysis, both moderate and non-drinkers were combined 

into the non-heavy drinking category. Combining non-drinkers and moderate drinkers 

may have contributed to the null finding of no difference in health status for heavy 

drinkers only compared to non-heavy drinkers without depressive symptoms. However, 

the results do suggest that future studies should take into account the presence of 

depressive symptoms when studying associations between drinking pattern and health 

status. 

The number of negative events in the past year was associated with high 

depressive symptoms only. In a review of studies on alcohol use and life events, 

Veenstra and colleagues reported that some studies, but not the majority of those 

reviewed, showed an association between heavy drinking and the number of negative life 

events(177). Rather, increased alcohol consumption was associated with specific 

negative life events while decreased consumption was associated with other specific 

events(177). Our findings of no association between the number of negative life events 

are consistent with this conclusion and suggest that future work on differences among 

those with high depressive symptoms only, heavy drinking only, and both high 

depressive symptoms and heavy drinking should focus on differences in specific negative 

life events. 

Differences in the association between farm-work time and the three different 

outcomes are interesting. Those who worked half time or more but less than full time 

were over 3 times more likely to report high depressive symptoms with heavy drinking 

while those who worked full-time or more on the farm were more likely to have 

depressive symptoms only. This suggests that those who are working the longest hours 
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on the farm also have the highest rates of depression independent of sex. The reasons 

that those who put in less than full-time have high rates of depressive symptoms with 

concurrent heavy drinking are worth pursuing in other studies ; . 

Smoking rates have been reported to be higher in those with major depressive 

disorders (178), depressive symptoms (179; 180), alcohol use disorders (178; 181; 182), 

and heavy drinkers(62;123;179;181;182). Smoking cessation rates have also been shown 

to be lower for those with high depressive symptoms (183), depressive disorders (178) 

and alcohol use disorders(178). This study found that concurrent heavy drinking and 

high depressive symptoms was associated with being a current smoker. Being a smoker 

was not associated with depressive symptoms only or with heavy drinking only. An 

earlier study did show that the association with smoking increased as the riumber of 

psychiatric diagnoses increased(178). Farm residents in this study had both a higher 

prevalence of non-drinkers (48.3% vs. 37.3%) and lower prevalence of smoking (14.5% 

vs. 23.9%) compared to the Colorado population at the time of the study(184). Falk and 

colleagues point out that the association between alcohol use and tobacco is partly a 

function of the ready availability and high rates of use of both substances in the 

population(182). Scarth and colleagues found no association between smoking and high 

rates of depressive symptoms in male principal farm operators in Colorado and 

Iowa(86;87). 

Another explanation for the association of smoking with co-ocurring high 

depressive symptoms and heavy drinking may be that those with both may have the 

highest rates of anxiety. Other studies have shown relationships between anxiety and 

smoking (185), anxiety and alcohol use disorders (12) and anxiety and depressive 
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disorders (12; 16) Results from a population-based survey in Norway investigating the 

effect of anxiety and depressive disorders in the association between smoking found that 

the association between depression and smoking was reduced significantly when taking 

co-morbid anxiety into account(185). While the study of farm residents did not assess 

anxiety, it may be that those with both high depressive symptoms and heavy drinking are 

those with the highest rates of anxiety which may account for the observed association. 

The limitations of this study included the small number of respondents with co-

occurring heavy drinking and depressive symptoms, which did not allow for reliable 

estimates of descriptive characteristics of this group. Additionally, it is known that 

survey respondents under-report alcohol use(64;186). if heavy drinking was 

underreported, our results could be biased toward the null, resulting in not being able to 

capture true differences among the different groups. 

In summary, differences and similarities were described among those with 

heavy drinking only, depressive symptoms only, and co-occurring depressive symptoms 

and heavy drinking compared to those with neither high depressive symptoms nor heavy 

drinking in this farm resident population. No causal direction between associations found 

could be determined in this cross-sectional study. Attention needs to be paid to whether 

the higher rates of smoking among those with both are found in other populations. These 

findings suggest that a target group for smoking cessation efforts may be those who are 

heavy drinkers with high depressive symptoms. 
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Table 3-1: Target number of farms and actual number of farms participating by 
agricultural region: Colorado Farm Family Health and Hazard Surveillance (CFFHHS), 
1993. 

District 

1 
2 
3 
4 
5 
6 
Total 

Farm Households in which a 
Principal Operator Resides 
5,578 
4,713 
2,709 
1,567 
4,176 
1,131 

19,874 

Target Number of 
Farms 
170 
117 
68 
33 
90 
28 
500 

Number of Farms 
Participating 
159 
112 
67 
33 
77 
28 

485 
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Table 3-2: Descriptive characteristics of principal farm operators and spouses: Colorado 
Farm Family Health and Hazard Surveillance, 1993 

Males Females Total 
n=457 n=398 n=855 

Age- Mean (SE) 
Race/Ethnicity 

White, non-Hispanic 
Hispanic, all races 
Other non-Hispanic 

Education 
Less than high school 
High school graduate 
Beyond high school without a 

degree 
College graduate 

Marital Status 
Married/unmarried couple 
Divorced/separated 
Widowed 
Single, never married 

Primary Occupation 
Farming, Ranching/Farm 

Administration 
Homemaking 
Other occupation 

Paid employment outside of the farm 
Number of farm work hours - Mean 
(SD) 
Depressive Symptoms, Heavy 
Drinking 
Neither 
Depressive symptoms only 
Heavy drinking only 
Depressive symptoms + heavy 
drinking 

48.3 (0.60) 

96.5% 
2.4% 
1.1% 

8.5% 
39.0% 
29.1% 
23.4% 

90.8% 
2.6% 
0.9% 
5.7% 

73.3% 
0.2% 

26.5% 

43.3% 
2834.2(75.1) 

80.3% 
5.9% 

11.8% 
2.0% 

45.6 (0.60) 

94.5% 
4.5% 
1.0% 

5.5% 
36.8% 
30.5% 
27.2% 

96.2% 
0.5% 
2.3% 
1.0% 

21.1% 
36.4% 
40.2% 

59.8% 
1498.2(87.1) 

83.1% 
10.1% 
5.5% 
1.3% 

47.1 (0.56) 

95.5% 
3.4% 
1.1% 

7.1% 
37.9% 
29.7% 
25.2% 

93.3% 
1.6% 
1.5% 
3.5% 

49.0% 
17.1% 
33.9% 

51.0% 
2212.3 (59.8) 

81.6% 
7.8% 
8.9% 
1.6% 
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CHAPTER 4: DEPRESSIVE SYMPTOMS, DRINKING PATTERNS AND 
FARM-WORK INJURIES: A CROSS-SECTIONAL ANALYSIS 

Introduction 

Work related injury rates are high among farmers and farm workers(2). In a 

review of morbidity and mortality among agricultural workers, Rautiainen and Reynolds 

concluded that more surveillance of non-fatal agricultural injuries is needed to help guide 

intervention and prevention efforts(187). Two individual factors that have been studied in 

relation to agricultural injury are high depressive symptoms and drinking patterns. High 

depressive symptoms and alcohol use have not been consistently associated with farm-

work injury, but no research has been conducted to understand if the presence of both 

may modify the association or lack of association seen with farm-work injury and these 

two individual factors. 

Depressive disorders are frequently found among those with alcohol use 

disorders( 10-14; 16-18). When the two occur together, the severity of symptoms of each 

disorder is worse compared to those with only one of the disorders(19;20). Other 

problems that have been noted with co-morbid disorders include an increase in problems 

in social functioning (21) and an increase in time away from work due to emotional 

problems(23). High depressive symptoms have also been shown to modify the effect of 

drinking patterns on all cause mortality. Greenfield, Rehm, and Rodgers found that 

pattern of alcohol use was associated with mortality in an 11 year follow-up period(24). 

Drinking pattern with the highest rate of all-cause mortality varied by sex. The effect of 

drinking pattern on all cause mortality changed in the presence of high depressive 

symptoms. The drinking pattern continued to predict mortality but only among those 

with high depressive symptoms(24). 
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No consistent association between high depressive symptoms and farm-work 

injury and alcohol use and farm-work injury has been found. High depressive symptoms 

have been shown to be associated with farm-work injury in a national sample of older 

agricultural workers(3), Colorado female farm residents(5), Iowa male farmers(4), and 

Iowa farmers with low-back injuries(138). Other studies of Iowa farmers have not found 

an association between high depressive symptoms and general agricultural injuries(140), 

animal-related agricultural injuries(137) and farm-work related falls(139). 

Drinking patterns have also not shown a consistent association with farm-work 

injury. Based on data from the 1988 National Health Interview Survey(NHIS), Dawson 

investigated the number of occupational injuries by the usual number of times the 

respondent had consumed 5 or more drinks, i.e., the number of binge drinking 

episodes(60). Respondents in the farming, forestry, and fishing occupational group, who 

had a least one binge drinking episode on average every week over the past year, were 

over two times more likely to report an occupational injury during that time period than 

those who did not binge drink(60). Studies have shown that higher levels of alcohol use 

are associated with farm-work injury among principal farm operators in Alabama (9) and 

Caucasian principal operators in Alabama and Mississippi (6); others found moderate 

alcohol intake associated with farm-work injury among Hispanic farm workers in 

California (7), African-American farm workers in Alabama (6) and farm residents in 

Colorado(8); and others found no association between drinking pattern and farm-work 

injury among either Mississippi and Alabama farmers (133) or Iowa farmers(4;137-140). 

Two studies found increasing odds of farm-work injury with increasing levels of usual 
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alcohol use among both Ohio cash grain farmers(134) and older Colorado farmers(135). 

However, these estimates were not statistically significant. 

Several factors may have influenced the inconsistency in findings between farm-

work injury and depression and alcohol use. The differences among studies may be due 

to the differences in populations or the differences in the measures of depressive 

symptoms and alcohol use across studies. Time spent in farm work has been consistently 

associated with farm-work injuries(140;153-157). In a study of Colorado farm residents, 

those most likely to report high depressive symptoms were residents not involved in the 

operation of the farm compared to those involved in the farming operations(84). No 

study has investigated whether time spent farming varies by drinking pattern. If the 

levels of alcohol use and/or high depressive symptoms are inversely associated with the 

number of hours spent on farm work, then not adjusting for the farm-work time may 

obscure an association between alcohol use and farm-work injury and depressive 

symptoms and farm-work injury. 

Studies that have investigated depressive symptoms and farm-work injuries and 

those that have investigated alcohol use and farm-work injuries have used different 

variables to adjust for time spent farming. However, the measures of time spent farming 

were not consistent among the studies. Several authors used dichotomous variables for 

time spent farming( e.g., worked 50 or more hours per week on the farm)(140) and 

dichotomous variables describing hours worked at various farm tasks (4) as possible risk 

factors for work injury. In research on alcohol use and farm-work injury, two studies 

used time spent in actual farm-work as the denominator (7; 133), and another used time of 

observation to injury (8); but none of these studies investigated concurrent depressive 
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symptoms and alcohol use. Using the number of injuries per time worked (that is, the 

actual time at-risk for farm-work injuries,) appears to be the best way to sort out whether 

associations between alcohol use, depression, and the interaction of the two with 

agricultural injuries. The purpose of this study is to describe the relationships between 

farm work injuries, alcohol consumption, and depressive symptoms using the farm-work 

injury rate with time spent at farm work as the denominator. 

Methods 

Principal farm owners and their spouses living on farms in Colorado were the 

target population for this study. Data are from the Colorado Farm Family Health and 

Hazard Surveillance (CFFHHS), a 3 year cohort study conducted between 1993 and 

1995. 

Selection of Study Subjects The sampling methodology has been described elsewhere in 

detail(5;8). Briefly, a complete list of addresses with registered farm trucks was obtained 

from the 1991 public use tape of the Colorado Division of Motor Vehicles Duplicate 

addresses were stripped from the file and the non-duplicated list was sorted into 6 

mutually-exclusive crop reporting districts used by the Colorado Agricultural Statistics 

Service (164) based on county of registration. Telephone numbers were linked to 

addresses using reverse telephone directories and operator assistance. Working telephone 

numbers were found for 75 percent of the addresses. Addresses were randomly sampled 

proportional to the distribution of farms in the six crop reporting districts. 

Screening questions were first asked to determine if the address was a farm and, if 

so, whether the principal operator lived on the farm. In order to be eligible for the study, 

the address had to be a farm with at least $ 1,000 gross from the sale of agricultural 
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products in a typical year. Separate interviews were conducted with the principal farm 

operator and the spouse. At the end of each interview, respondents were asked for 

permission to be called for follow-up interviews in the following year. The initial 

response rate for those farms for which telephone numbers were available was 62%; 88% 

of the original cohort participated in year 2; 75% in year 3. 

Interviews took approximately 30 minutes to complete. Surveys were conducted 

between December and May of the first year of study and between March and May of the 

second and third years in order to reach farmers during seasons when work was relatively 

slow. Data were collected by the Survey Research Unit, Colorado Department of Public 

Health and Environment. The study was reviewed and approved by the Colorado State 

University's Human Research Committee. 

Questionnaire Questions in the survey included general health, specific health problems, 

injuries in the last 12 months, farm characteristics, demographics, hours spent farming, 

farm work and farm hazards, pesticide exposure, prior pesticide poisoning, injuries, 

behavioral risk factors, safety knowledge, medical care, insurance status, depressive 

symptoms, alcohol consumption, social support, and stressful life events. The questions 

were developed in conjunction with staff from the National Institute of Occupational 

Safety and Health (NIOSH) drawing from instruments that had been developed and used 

in other surveillance systems (e.g., the Behavioral Risk Factor Surveillance System, the 

National Health Interview Survey, and the United States Department of Agriculture 

Census of Agriculture). Race, ethnicity, sex, and education status were asked only in the 

first year of the study. All other questions used in this study were asked of each 
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respondent at the baseline interview and at follow-up in the second and the third years of 

the study. 

Farm-work injuries were defined as an injury that occurred during the process of 

farm-work that required the respondent to seek medical care, other than first aid; resulted 

in a loss of consciousness; resulted in curtailing work activities; or resulted in having to 

transfer to another job. Respondents were asked at the time of the first interview how 

many such injuries they had incurred during the past 12 months. At the second and third 

follow-up interviews, respondents were asked how many injuries they had had since the 

date of the last interview. 

The measure of depressive symptoms was the Center for Epidemiological Studies 

- Depression Scale (CES-D), which has been widely used and has been shown to be a 

valid instrument in detecting symptoms of depression(34;38-40;42). The scale consists 

of 20 questions and asks how often the respondent experienced each symptom within the 

past week. Responses are coded from 0 (never) to 3 (5-7 times in the past week) 

resulting in scores ranging from 0 to 60. Four questions reflect positive affect and are 

reverse coded. A cut-point of 16 or greater has been used as an indicator of high 

depressive symptoms and was used in this study(4;5;84;86;165). 

Drinking pattern was defined within the past month as no alcohol consumption, 

moderate, or heavy drinking. Heavy drinking was defined for this study as including both 

binge drinking and a measure of quantity and frequency of usual drinking. Respondents 

were considered to be a binge drinker if they answered that they had 5 or more alcoholic 

drinks on one or more occasions in the past 30 days. Heavy drinking was defined as an 

average of 15 or more drinks per week for males and 8 or more drinks per week for 
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females(57;58). The average number of drinks per week was calculated based on 

questions of frequency of drinking and usual number of alcoholic beverages consumed on 

each drinking occasion during the past 30 days. Respondents who were either binge or 

heavy drinkers or both were classified as heavy drinkers. Those who said that they had 

no alcoholic drinks in the past month were considered non-drinkers while those who had 

at least one alcoholic beverage in the past month and were not heavy drinkers were 

considered moderate drinkers. 

Time at risk for farm injury was the number of hours spent in farm-related tasks 

during the past year. At each interview, respondents were asked the number of hours that 

they spent at specific farm tasks each season (fall, winter, spring, summer). The average 

number of hours per day, the average number of days per week, and the average number 

of weeks per season were recorded for the following farm tasks: animal handling, 

handling of farmstead materials, crop production, farm maintenance, farm related 

transport, and other farm related job tasks. Time-at-risk for injury was defined as the 

number of hours for all farm-related work during the past year. To estimate injury rates, 

time of farm work was converted to the percent of a full-time equivalent (FTE). Two 

thousand hours in one calendar year is considered the equivalent of one FTE(2). The total 

number of farm work hours divided by 2000 was computed to represent the FTE status 

for each respondent. 

Statistical Analysis SAS version 9.1 (188) was used for all analyses. Univariate analyses 

were done to assess which sub-groups were more likely to be lost to follow-up. In order 

to account for the complex survey design, the SurveyFreq procedure in SAS was used in 
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the univariate analyses. The Rao Scott chi-square test was used to test for significant 

differences in the characteristics of the sample between years. 

The analysis was limited to only those who had done farm work in each year. To 

assess the relationship between depressive symptoms, drinking patterns, and farm work 

injuries, Poisson regression using generalized estimating equations (GEE) with repeated 

measures were done using Proc Genmod in SAS(188). The data were structured so that 

one observation represented the data for one respondent for one year. At the time of each 

interview during the 3 year period of the study, respondents were asked the questions in 

the CES-D instrument, their current alcohol consumption, and the number of farm-work 

injuries in the past 12 months. Individual respondents had up to three different 

observations during the 3 year period. The GEE procedure takes into account the non-

independence of observations (189-191). The Genmod procedure was used to implement 

GEE with empirically calculated standard errors using the Huber-White sandwich 

correction(189). An exchangeable working correlation structure was used in 

determining GEE estimates; GEE parameter estimates and standard error estimates 

obtained in this fashion are fairly robust to incorrect specification of the correlation 

structure(189). All equations were tested for over and under-dispersion using the log 

likelihood chi-square statistic and the Lagrange multiplier test for dispersion. When 

dispersion did occur the scale parameter was estimated by the square root of Pearson's 

chi-square divided by the degrees of freedom resulting in a scaled Pearson's chi-square 

equal to 1. 

While the GEE methods are robust for missing data, these methods assume that 

data are missing completely at random and that there is no association between 
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completion of follow-up interviews and the dependent and independent variables of 

interest. To assess whether the results were consistent with these assumptions, analyses 

were done including only those respondents who had three observations over the three 

year time period. The results between the total sample and this sub-group were 

compared. 

Three separate analyses were done: l)the association between depressive 

symptoms and farm-work injuries; 2) the association between drinking pattern and farm-

work injuries; and 3) the model with both depressive symptoms and drinking pattern 

which includes both confounding variables and the addition of an interaction term of 

depressive symptoms and drinking patterns in relation to farm-work injuries. Effects of 

the interaction term were measured in the adjusted models by likelihood ratio tests and by 

the statistical significance of the interaction term. To control for farm-work time in the 

GEE analysis, the logarithm of the number of hours of farm-work time was used as the 

offset variable. 

To assess whether recall bias in estimating farm-work time over the four different 

seasons influenced the results of the analysis, an upper limit of possible hours worked 

was set which amounted to 16 hours of work each day during the 13 weeks of each 

season. If respondents reported more hours than that, their work-time for the year was set 

at the possible upper limit. Additionally, analyses were repeated excluding these outliers. 

This was done when estimating injury incidence as well as models developed using 

Poisson regression with repeated measures. Because no differences in outcome were 

noted in these three analyses, only the results of the analyses using actual time reported, 

including those who seemingly over-reported time spent in farming are provided here. 
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The unit of sampling was the farm household with both the principal operator and 

spouse being interviewed. Due to the lack of independence in the household cluster, 

separate GEE analyses were completed for men and for women in this cohort. 

Factors which had been shown in previous literature to be independently 

associated with farm-work injury and independently associated with depressive 

symptoms and/or alcohol use were investigated as potential confounding variables in the 

association of farm-work injury and depressive symptoms and alcohol use and the 

interaction of these two. These included the following demographic variables: age, 

education, and marital status. Age was classified as 20-29 years, 30-39 years, 40-49 

years, 50-64 years, or 65 and older. Education was coded as less than high school, high 

school, or more than high school. Marital status was classified as married or not married. 

Health-related variables included health status and hearing loss. To measure health 

status, respondents were asked to rate their physical health within the past 12 months as 

excellent, very good, good, fair, or poor. Hearing loss was assessed using responses to 

the question "Has a doctor ever told you that you had hearing loss?" Smoking was 

considered a potential confounder and classified as never smoker, former smoker, or 

current smoker. Each potential confounding factor was entered separately into the GEE 

equation, first with depressive symptoms and then with drinking patterns. Confounding 

was defined as a variable whose addition to the equation changed the rate ratio for farm-

work injury rate and depressive symptoms or for farm-work injury rate and drinking 

pattern by 10% or more. 
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Results 

A total of 872 farm residents, 485 principal operators and 387 spouses, were 

interviewed during the first year of the study. Table 4-1 provides information about those 

who were lost to follow-up. Men and principal farm operators were more likely to be lost 

to follow-up in years 2 and 3 than females and spouses. By year 3, close to one-third of 

males and principal operators were lost to follow-up compared to 18% of females and 

17% of spouses. Those with less than a high school education were more likely to be lost 

to follow-up while those who were married were more likely to be included in all three 

years of the study. No differences in the distribution by age group or race and ethnic 

status were noted over the three year time period. Approximately 25% of those who 

reported an injury in the first year of the study were lost to follow-up in the second year 

of the study. One-third of those who reported heavy drinking in year 1 were lost to 

follow-up by year 3 and one-third of former smokers were also lost to follow-up by year 

3. No difference in lost to follow-up was seen by hearing loss or health status. 

Respondents who reported doing farm work included: 459 men and 341 women in 

year 1; 365 men and 307 women in year 2; and 305 men and 266 women in year 3. A 

total of 144 and 65 farm-work injuries were reported by men and women respectively 

during the 3 years of the study. The farm-work injury rate over the 3 year period was 

10.4 (95% CI 8.0, 13.0) per 100 FTE among men and 11.8 (95% CI 9.0, 14.7) per 100 

FTE among women. The injury rates were not statistically significantly different by year 

for men or for women. Figure 1 shows the injury rates for men and women by depressive 

symptoms status and drinking patterns. The rate of farm work injury did not vary by 

depressive symptoms and drinking patterns for men but did for women. The highest rates 
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of injuries were among women who were either moderate or heavy drinkers and also had 

high depressive symptoms. 

Table 4- 2 presents the results of the Poisson regression analysis for the total 

sample of males and that limited to males with three years of data. Age was the only 

confounding factor in the association between depressive symptoms and injury and 

drinking pattern and injury among male farmers. Having high depressive symptoms and 

heavy or moderate drinking was not associated with farm-work injury among males for 

the total sample in either the univariate or multivariable analyses. However, among those 

respondents who participated in all three years of study, being a heavy or moderate 

drinker was associated with farm-work injury in the univariate analysis; among males 

with complete follow-up, those who drank moderately were almost 90% more likely to 

report having an injury in the past 12 months compared to non-drinkers. The rate ratio 

for the association between heavy drinking and farm-work injury increased but was not 

statistically significant in this sub-group. Inclusion of an interaction term for depression 

and drinking pattern did not change the value of the likelihood ratio test and was not 

statistically significant. 

For women, age was found to be a confounding factor in the association between 

depressive symptoms and injury and between drinking patterns and injury; additionally 

depressive symptoms and smoking status were found to be confounding factors in the 

association between drinking patterns and farm work injury. Women with high 

depressive symptoms were approximately three times more likely to report farm-work 

injuries than women without high depressive symptoms in both the univariate and 

multivariable analysis (Table 4-3). This finding was consistent for all respondents and 
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for those who participated in all three years of the study (Table 4-3). Heavy drinkers and 

moderate drinkers had higher rates of farm-work injuries than non-drinkers, but neither 

was statistically significant. The interaction of high depressive symptoms and drinking 

pattern was not statistically significant. 

Discussion 

The presence of depressive symptoms did not modify the effect of drinking 

pattern on farm-work injury in women or in men in this study. This study confirms 

results of an earlier study from the CFFHHS in that high depressive symptoms were 

associated with injury among female farm residents(5). We found a similar association 

but our adjusted estimate was smaller (Adjusted Rate Ratio (ARR) 2.77 versus 4.91). 

This analysis builds on the results of the previous study from the CFFHHS by adjusting 

for the actual number of hours worked during the year. The association between 

depressive symptoms and farm-work injury among women were similar for those in the 

sample with three complete years of data suggesting that the results were not biased due 

to loss of follow-up in the sample. 

High depressive symptoms were not associated with farm-work injury among 

men and no bias was noted due to attrition. Data from other studies have not shown a 

consistent association between general farm-work injury and depressive symptoms in 

males. High depressive symptoms have been shown to be associated with low-back 

injuries in male farmers in Iowa(138); high depressive symptoms have also been 

associated with low back pain after adjusting for sex among a farmers living in 

northeastern Colorado counties(165). It may be that high rates of depression are 

associated only with specific types of injuries and conditions among male farmers. 
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Depressive symptoms have been linked both as a precursor and an outcome of 

injury. Several studies have found depressive symptoms to follow different types of 

injury events including motor-vehicle crashes (141), falls among the elderly (142) and 

occupational cumulative trauma(143) Symptoms of depression such as lack of sleep, 

feelings of fatigue, lack of concentration and memory problems could put one at risk for 

injury, and depressive symptoms have been shown prospectively to be risk factors for 

occupational injures in a national sample of employed persons (125), all injuries in a 

sample of rural residents (145) and falls in older women(146). Since the depressive 

symptoms were measured at the time of interview and injuries were reported for the 12 

months before the interview, it is unknown from this analysis whether depressive 

symptoms preceded or followed the injury. Future prospective studies in which 

depressive symptoms are measured prior to injury are needed to clarify whether pre

existing depressive symptoms are a risk factor for injury. 

The findings that association of high depressive symptoms with injury differed by 

sex is of interest. The results could reflect true differences in the association of high 

depressive symptoms with farm-work injury by sex. The difference in association by sex 

may reflect real differences in the types of injuries sustained. As noted in the studies by 

Sprince and colleagues, only injuries resulting in low back pain were associated with high 

depressive symptoms in Iowa male farmers(137-140). Future studies need to address 

whether high depressive symptoms are associated with specific types of injuries in both 

men and women. 

Differences in the association between depressive symptoms and farm work 

injury between men and women may also be due to measurement error. While several 
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studies have confirmed the validity and reliability of the CES-D across populations 

(34;38;39;42), some authors have questioned whether the measurement of depressive 

symptoms, such as those used in the CES-D, is gender neutral (45-48). For instance, 

authors have noted that crying is more consistently associated with depressed affect as 

measured by other items on the CES-D among women than among men (46-49). Groups 

of symptoms rather than a score may provide more information on the differences in 

association between depressive symptoms and farm-work injuries by sex. Particular 

types of symptoms may be more likely to be associated with farm-work injuries and 

specific types of injuries. Future studies should investigate whether there are particular 

depressive symptoms or groups of symptoms that are associated with farm-work injury in 

men and women. 

Heavy drinking was associated with farm-work injury in women in the univariate 

analysis but not after adjusting for age, smoking, and depressive symptoms. No bias due 

to attrition was detected in women. The attenuation with the inclusion of depressive 

symptoms of the association between drinking pattern and farm-work injury in women is 

of interest. This indicates that depressive symptoms are a confounding factor in the 

relationship between drinking pattern and injury in women. This could be for two 

different reasons. First, depressive symptoms and drinking patterns could be 

independently associated with each other in a non-causal way. Secondly, high depressive 

symptoms could be a result of heavy drinking. Some studies have shown that increases 

in usual drinking are a risk factor for an increase in depressive symptoms(l 10;111). If 

heavy drinking led to high depressive symptoms which led to injury, adjusting for 

depressive symptoms would mask a true association since depressive symptoms would be 
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in the pathway between heavy drinking and injury. However, since this is a cross-

sectional study, the sequence of the relationship between depressive symptoms, drinking 

patterns, and farm-work injury could not be determined. Future studies are needed to 

clarify the relationship between drinking patterns, depressive symptoms, and farm-work 

injuries in women. 

Some have suggested that both smoking and heavy alcohol use are indicators of a 

propensity for risk-taking behaviors which could lead to an increase in injury(60). Based 

on data from the 1988 National Health Interview Survey, the odds of occupational injury 

among heavy drinkers decreased when smoking was taken into account suggesting that 

smoking, a risk-taking behavior, was a confounder in the association between heavy 

drinking and occupational injury. However, heavy drinking continued to increase the 

odds of occupational injury after adjusting for smoking suggesting further that heavy 

drinking was still independently associated with occupational injury even after adjusting 

for smoking (60). The attenuation of injury risk in the current study when taking into 

account both smoking and age may indicate that among women in this sample these two 

variables in conjunction with heavy drinking are indicators for risk-taking behavior. 

Selection bias among the sample of men limits our ability to confirm or deny an 

association between drinking pattern and farm-work injury in men. Drinking patterns 

were not associated with farm-work injury in the total sample of men but moderate 

drinking was associated with farm-work injury when the sample was limited to those 

with all three years of observation. These results suggest that one assumption necessary 

for a valid GEE analysis, i.e, the missing data are missing completely at random, could 

not be met. 
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Moderate drinking has been associated with agricultural injuries in other 

studies(6-8). Theories concerning the association of drinking pattern and injury focus on 

the effects of heavy drinking, e.g., that heavy drinkers would more likely be to engage in 

risk taking behavior (60; 132), that hangovers and acute effects of alcohol would more 

likely be found among heavy drinkers (117), that heavy drinking leads to later disability 

which interferes with injury-free work(126). One explanation for the increased rates of 

injury among moderate drinkers may be that they have lower tolerance for the effects of 

alcohol. In a study of neurological symptoms and agricultural injuries, those who said 

that they had experienced a lower tolerance for alcohol, that is that it took less alcohol to 

get drunk, were over 2 times more likely to report a farm-work injury than those who did 

not report a lower tolerance(153). Alternatively, moderate drinking may be associated 

with other factors that increase agricultural injury risk. 

This study has both strengths and limitations. This is the first study to address the 

association between farm injuries and the co-occurrence of heavy or moderate drinking 

and high depressive symptoms. The small number of injuries in the study and the low 

rates of heavy drinking among women and low rates of high depressive symptoms in men 

may have limited our ability to test for interaction between depressive symptoms and 

drinking patterns. Future studies should address this question in occupational groups 

with higher rates of both alcohol use and depressive symptoms. Knowing if there is an 

interaction in other occupational groups may provide opportunities to improve 

occupational safety. 

This study is the first to use more than one year of data taking into account all 

farm-work injuries and the time spent in farm-work in studying both depressive 
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symptoms and drinking patterns in relationship to farm injuries. Yet, there are several 

limitations to the measures used. Depressive symptoms and drinking patterns were 

measured at the time of interview and not at the time of injury; thus, no causal 

relationship between depressive symptoms and drinking patterns with farm-work injuries 

can be established from this study. 

The measure of drinking pattern used in this analysis combined two frequently 

used measures of heavy drinking: binge drinking and average quantity consumed in a 

week. At the time of the survey, binge drinking was defined as 5 or more drinks at one 

time for both men and women. More recently, binge drinking is defined as 4 or more 

drinks at a sitting for women(57). Our definition of heavy drinking did not take that 

change into account. It is unknown if our results for women would have been different if 

we had used the more current definition. 

The lack of association between drinking patterns and farm-work injury could be 

biased toward the null in several other ways in this study. Other studies have used higher 

alcohol use thresholds for heavy drinking(60;62). The National Household Survey on 

Drug Use and Health defines heavy drinking as 5 or more binge drinking episodes in one 

month(56). If the threshold of alcohol use was too low, the results would be biased 

toward the null for the heaviest drinkers. Alcohol use is also known to be underreported 

in surveys(64; 186). It is unknown how prevalent under-reporting of alcohol use would 

be among farm residents. Underreporting of alcohol use could bias the results of an 

association between heavy drinking and farm-work injury toward the null. The 

association found between moderate drinking and farm-work injury in men with 3 
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consecutive years of data might be due to a large number of heavy drinkers being 

misclassified as moderate drinkers. 

Injuries were probably underreported in this study. Studies have suggested that 

the most accurate recall of injury is between 4 weeks to 3 months and that accuracy 

diminishes after that time(192-195). Zwerling and colleagues suggested that using the 4 

week recall period, 30,000 workers would need to be surveyed to achieve a reasonable 

standard error in estimation of injury incidence in an employed population(195). In this 

study the recall period for injury was 12 months. Our results could be biased if recall of 

injury varied by either depressive symptoms or drinking pattern. 

Finally, the measure of time at-risk was not always consistent with the time of 

reporting injuries. At the first interview respondents were asked to report the number of 

injuries in the past 12 months and the number of farm-work hours during that same time 

period. During the second and third year, respondents were asked to indicate how many 

injuries that they had had since the last interview but the time period for the farm-work 

time was 12 months. The mean number of days between interviews was 329.4 (range 

243-429) between years 1 and 2 and 367.2 (range 260-509) for men between years 2 and 

3; for women the mean number of days between interviews was 328.9 (range 234-432) 

between years 1 and 2 and 365 (254-439) between years 2 and 3. The difference in time 

between interviews was not different by injury status, depressive symptoms, or drinking 

pattern for men or women (data not shown). 

Conclusions In this study high depressive symptoms did not modify the effect of 

drinking pattern on farm-work injury in either men or women. High depressive 

symptoms were associated with farm-work injury among women. Prospective studies are 
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needed to address whether depressive symptoms precede farm injury in women. Such 

information would then be helpful in knowing whether high depressive symptoms need to 

be addressed in preventive programs or programs dealing with problems secondary to 

injury. 
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Table 4-1 Number and distribution of baseline characteristics by year of follow-up: 
Colorado Farm Family Health and Hazard Surveillance, 1993-1995. 

Year 1 Year 2 Year 3 
n=872 n=745 n=653 

Baseline Characteristic n (%) n (%) n (%) 
Gender a'b'c 

Male 
Female 

Principal Operator a'b'c 

Yes 
No 

Time spent on farm work 
0 
>0-<50% FTE 

50% - <1 FTE 
1 FTE or more 

Age 
20-29 
30-39 
40-49 
50-64 

65+ 
Race/Ethnicity 

White, non-Hispanic 
Hispanic, all races 
Other non-Hispanic 

Education a'b 

Less than high school 
High school graduate 
Beyond high school 

Marital Status a'b 

Married/unmarried couple 
Divorced/separated/widowed 
Single, never married 

Injurya 

Yes 
No 

High Rate of Depressive Symptoms 
Yes 
No 

Drinking Pattern 
Abstinent 
Moderate 
Heavy 

466 (53.4) 
406 (46.6) 

485 (55.6) 
387 (44.4) 

111 (12.7) 
214(24.5) 
170(19.5) 
377 (43.3) 

58 ( 6.7) 
206 (23.7) 
239 (27.5) 
272(31.3) 

95 ( 10.9) 

830(95.5) 
29 ( 3.3) 
10 ( 1.2) 

62 ( 7.1) 
335 (38.5) 
474 (54.4) 

811 (93.0) 
30 ( 3.4) 
31 ( 3.6) 

74 ( 8.5) 
798(91.5) 

81 ( 9.4) 
782 (90.6) 

418(48.4) 
356(41.2) 

90 (10.4) 

382(51.3) 
363 (48.7) 

396 (53.2) 
349 (46.8) 

101 (13.6) 
185 (24.8) 
136(18.3) 
323 (43.6) 

49 ( 6.6) 
183 (24.6) 
206 (27.7) 
226 (30.4) 

79(10.6) 

709 (95.3) 
27 ( 3.6) 

8 ( 1.1) 

45 ( 6.1) 
290 (38.9) 
410(55.0) 

702 (94.2) 
20 ( 2.7) 
23 ( 3.1) 

55 (7.4) 
690 (92.6) 

66 ( 8.9) 
674(91.1) 

362 (48.9) 
308(41.6) 

71 ( 9.6) 

319(48.9) 
334(51.1) 

331 (50.7) 
322 (49.3) 

88(13.5) 
167 (25.5) 
120(18.4) 
278 (42.6) 

39 ( 6.0) 
162 (24.9) 
189(29.0) 
197(30.3) 
64 ( 9.8) 

621 (95.2) 
23 ( 3.5) 

8 ( 1.2) 

36 ( 5.5) 
251 (38.4) 
366(56.1) 

619 (94.8) 
15 ( 2.3) 
19 (2.9) 

53 ( 8.1) 
600(91.9) 

55 ( 8.5) 
594(91.5) 

323 (49.8) 
269(41.4) 

57 ( 8.8) 
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Table 4-1 (continued): Number and distribution of baseline characteristics by year of 
follow-up: Colorado Farm Family Health and Hazard Surveillance, 1993-1995. 

Year 1 Year 2 Year 3 
n=872 n=745 n=653 

Baseline Characteristic n (%) n (%) n (%) 
Smoking Status a'b'c 

Never 
Former 
Current 

Hearing Loss 
Yes 
No 

Health Status 
Excellent/Very Good 
Good 
Fair/Poor 

499 (57.4) 
252 (28.9) 
119(13.7) 

100(11.5) 
772 (88.5) 

610 (70.0) 
201 (23.0) 

61 ( 7.0) 

438 (59.0) 
201 (27.0) 
104(14.0) 

80(10.7) 
665(89.3) 

527(70.7) 
171(23.0) 
47( 6.3) 

397(61.0) 
168 (25.8) 
86(13.2) 

69 (10.6) 
584 (89.4) 

458(70.1) 
154(23.6) 
41 ( 6.3) 

a Difference is statistically significant (<p.05) between years 1 and 2. 
b Difference is statistically significant (<p.05) between years 1 and 3. 
c Difference is statistically significant (<p.05) between years 2 and 3. 
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CHAPTER 5: DEPRESSIVE SYMPTOMS, DRINKING PATTERNS, AND 

FARM-WORK INJURIES: A PROSPECTIVE ANALYSIS 

Introduction 

Agriculture has one of the highest rates of injury among all occupations(2). 

Modifiable risk factors need to be identified in order to reduce high rates of injury among 

farmers. Two individual risk factors that have been studied are high depressive 

symptoms and drinking patterns. To date the studies have not shown consistent results as 

to whether there is an association between farm-work injury and these two individual 

factors. The majority of studies have only looked at the associations between high 

depressive symptoms and prior farm work injury and between drinking pattern and prior 

farm work injury in cross-sectional (3;6;9;134) or case control analytic designs (137-

140). None of these studies could determine whether either of these individual factors 

occurred prior to, at the time of, or after the injury. Prospective studies are needed to 

address whether high depressive symptoms or drinking patterns precede farm-work 

injury. 

The few prospective studies examining high depressive symptoms and injury have 

provided evidence that high depressive symptoms are a risk factor for occupational 

injury. Two prospective studies found that high depressive symptoms at baseline predict 

work-related injury at one year of follow-up: one in a study of male principal farm 

operators in Iowa (4); and the other in a study of older U.S. workers which excluded 

farming occupations (125). Iowa farm operators with high depressive symptoms at 

baseline were over 3 times more likely to report farm-work injury during a one year 

follow-up than those without high depressive symptoms(4). Zwerling and colleagues 
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found that respondents in a national sample of older workers who reported high 

depressive symptoms at baseline had a 35% increase in injury during the follow-up 

period(125). Other population based cohorts have shown that high rates of depressive 

symptoms are associated with increased rates of injury in a rural population in Iowa(145) 

and an increased risk of fractures in older women(146). 

Prospective studies of agricultural injuries have shown either that usual drinking 

pattern is not associated with farm-work injuries (133) or that moderate drinking is a risk 

factor for such injuries(7;8). Agricultural-related injuries were not found to be associated 

with usual alcohol intake in a prospective study of Caucasian and African-American farm 

owners and African-American farm workers in Alabama and Mississippi(133). In a 

prospective study of migrant farm workers in northern California, workers who drank 1 

to 4 drinks per week had the highest risk of agricultural injury (18.5/100 (FTE) while 

those who drank 10 or more had a slightly lower risk (7.8/100 FTE) than those who 

abstained from alcohol (8.4/100 FTE)(7). Among principal farm operators in Colorado, 

the combination of having alcohol 3 or more days per week and drinking 1 to 2 drinks on 

these days was associated with in a 60% increase risk of farm-work injuries when 

compared to those who did not drink alcohol in the past month(8). The highest level of 

drinking (3 or more drinking days per week with 3 or more drinks per drinking day) was 

not associated with farm-work injuries (OR 1.08, 95% CI 0.49-2.38) (8). In a prospective 

study of municipal transit operators, those who reported at baseline that they usually 

drank 10 or more drinks a week had the highest rates of worker's compensation claims in 

the 3 to 5 years of follow-up(120). Zwerling and colleagues found no association 
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between alcohol-related problems as measured by the CAGE questionnaire at baseline 

and future occupational injury(125). 

More prospective studies are needed to understand whether high depressive 

symptoms and drinking patterns are risk factors for agricultural injury. Authors have 

found that those who have both alcohol use disorders and depressive disorders are likely 

to have more severe symptoms than those with only one of these disorders(19;20). Co

morbidity has also been shown to be associated with increased problems in social 

relationships(21) and work lost due to emotional problems(23) compared to those with 

only one disorder. Only one study has been done to assess whether drinking pattern 

modifies the effect of depressive symptoms on farm-work injuries(196); no effect 

modification was found, but the study was cross-sectional(196). Prospective studies are 

needed to test whether the co-occurrence of high depressive symptoms and heavy or 

moderate drinking increases the risk of farm-work injury. 

Methods 

Data for this study are from the Colorado Farm Family Health and Hazard 

Surveillance (CFFHHS) project, a 3 year cohort study of principal farm operators and 

their spouses living on farms in Colorado. 

Sample Selection A list of all address which had a registered farm truck was obtained 

from the Colorado Division of Motor Vehicles' 1991 public use tape. Next, the list was 

stripped of duplicated addresses. The unduplicated list was sorted into the 6 crop 

reporting districts used by the Colorado Agricultural Statistics Service(164). Each 

agricultural district had a random sample proportional to size of the district. Telephone 

numbers were matched with addresses by using reverse telephone directories and 
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operator assistance. Approximately 75% of the original addresses in the original sample 

were matched. The numbers were called for screening. A household was eligible if the 

principal operator lived on the farm and the farm grossed at least $1,000 from the sale of 

agricultural goods in one year. 

Separate interviews were conducted with up to two respondents from each farm 

household , i.e., the principal operator and the spouse. At the end of each interview, both 

parties were asked permission to contact them for follow-up interviews in the following 

year. The initial response rate for those farms for which telephone numbers were 

available was 62%; 88% of the original cohort participated in year 2 and 75% in year 3. 

Baseline data was collected at year 1 with follow-up interviews in years 2 and 3 

of the study from 1993-1995. Interviews lasted approximately 30 minutes. During the 

first year of the study, surveys were done between December and May; during the second 

and third year of the study, the interviews were completed from March to May. 

Interviews were done during these months when farmers' work was slower than in other 

seasons. Surveys were done by the Survey Research Unit, Colorado Department of 

Public Health and Environment. The study was reviewed and approved by the Colorado 

State University's Human Research Committee. 

Questionnaire. The questionnaire was developed together with staff from the National 

Institute of Occupational Safety and Health (NIOSH) and the CFFHHS staff. Questions 

were drawn from existing surveys and surveillance systems (e.g., the Behavioral Risk 

Factor Surveillance System, the National Health Interview Survey, the USDA Census of 

Agriculture). Items included questions on farm characteristics, demographics, general 

health, hours spent farming, farm work and farm hazards, pesticide exposure, prior 
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pesticide poisoning injuries, behavioral risk factors, safety knowledge, medical care, 

insurance status, injuries experienced in the last 12 months, depressive symptoms, 

alcohol consumption, social support, and stressful life events. Race, ethnicity, sex, and 

education were asked only in the first year of the study. All other questions used in this 

study were asked of each respondent at year 1 of the survey and at follow-up interviews 

in years 2 and 3. 

At each yearly interview, respondents were asked how many work-related injuries 

they had experienced in the last 12 months. Several questions were asked about these 

injuries including the type of work they were doing at the time. Farm-work injuries were 

defined as an injury sustained while doing farm work that required the respondent to seek 

medical care, other than first aid; or resulted in a loss of consciousness; or resulted in 

curtailing work activities; or resulted in having to transfer to another job. The same 

definition of farm-work injuries was used in the follow-up interviews; the time line for 

the follow-up interviews was the number of farm-work injuries occurring since the last 

interview. 

The Centers for Epidemiologic Studies - Depression Scale (CES-D) was used to 

measure depressive symptoms. While the instrument is not a measure of a depressive 

disorder, it has been found to be a valid instrument in detecting symptoms of depression 

in different populations(34;38-42). The scale is comprised of 20 questions and asks how 

often the respondent had experienced each of the 20 symptoms in the last week. 

Respondents are given four different choices and scored from 0 (never) to 3 (5-7 times in 

the last week). Four of the 20 questions were asked about the experience of positive 

affect in the past week and those questions are reversed coded. CES-D scores ranged 
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from 0 (no experience of depressive symptoms in the past week) to 60 (experience of all 

symptoms 5-7 times in the past week). A cut-point of 16 or greater, which has been used 

as an indicator of high depressive symptoms in other studies of farm residents 

(4;5;84;86;165), was used in this study. The cut point was developed based on studies 

that indicate that 80% of the population score below this value(38). 

Respondents were asked questions about the usual frequency of alcohol 

consumption and the usual amount of alcohol consumed in the last 30 days. Heavy 

drinking was defined as an average of more than 14 drinks per week for men and more 

than 7 drinks per week for women. Another question was asked to measure binge 

drinking. Respondents were asked how often in the past 30 days they drank 5 or more 

drinks on one occasion. For purposes of this study, respondents who either met the 

definition of heavy drinking or binge drinking were defined as heavy drinkers. Non-

drinkers were those who had no alcoholic beverages in the past 30 days. Moderate 

drinkers were those who had at least one alcoholic beverage in the past 30 days but were 

neither heavy nor binge drinkers. 

The time at risk for farm-work injury was the number of hours spent in farm work 

in the previous year. Respondents were asked how many hours they spent on different 

farm related tasks. These tasks included animal handling, handling of farmstead 

materials, crop production, farm maintenance, farm related transport and a general 

category of "other" farm-related tasks. When asked to estimate the hours, respondents 

were asked to think about the task and, then for each season (fall, winter, spring, 

summer), estimated the average number hours per day, the average number of days per 

week, and the average number of weeks per season that they spent on that particular task. 
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The hours were summed for the total year in order to obtain the time-at risk for farm 

work injury for that year. 

In addition to the independent and dependent variables of interest, potential 

confounding variables in the relationship between depressive symptoms and farm-work 

injury and between drinking pattern and farm-work injury were collected. These 

included age, marital status, general health status, hearing loss, education, and smoking 

status. 

Statistical Analysis. Analytic procedures were needed that took into account the complex 

sampling design and the prospective design of this study. In order to conduct a 

prospective analysis, two observation periods were established: interviews with baseline 

information at year one and follow-up information at year 2 and interviews with baseline 

information at year two and follow-up information at year 3. Information on the 

independent variables, depressive symptoms and drinking patterns, were collected in the 

first interview and information on the dependent variable, number of farm-work injuries, 

and the time spent in farm work during the past year were collected in the following 

interview. The data set also contained observations for those who were interviewed in 

the second year and then completed the interview for the third year of follow-up. Farm-

work injuries for these observations were ones that were reported in the 3 year of 

follow-up and the independent variables were recorded from interviews prior to that last 

interview. Table 5-1 provides a summary of the variable used in the analyses and the 

time of data collection. 

Univariate analyses were completed to describe those at risk for farm-injury 

during the follow-up periods: those who did farm work between years one and two and 
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those who did farm work between years two and three. In order to account for the 

complex sampling design, Proc Surveyfreq and Proc Surveymeans of SAS, Version 9.1 

were used in the descriptive analysis(188). 

To assess the relationship between depressive symptoms, drinking patterns, and 

farm work injuries, Poisson regression analysis using generalized estimating equations 

(GEE) with repeated measures was carried out using Proc Genmod in SAS (188). The 

GEE analytic method takes into account that since there is more than one observation per 

person and thus the observations are not independent^ 89-191). The Huber-White 

sandwich correction was used by the Genmod procedure to implement the GEE equations 

with empirically calculated standard errors(189). All GEE equations were tested for 

over- and under-dispersion using the log likelihood chi-square statistic and the Lagrange 

multiplier test for dispersion. When over- or under-dispersion did occur, the scale 

parameter was estimated by the square root of Pearson's chi-square divided by the 

degrees of freedom resulting in a scaled Pearson's chisquare equal to 1. 

In addition to the non-independence of observations due to repeated measures on 

individual respondents, non-independence of observations also occurred due to the 

interviews with both the principal operator and spouse within each household. In order to 

account for this clustering effect, separate analyses were completed for males and 

females. 

Not all respondents had data for the first and second observations periods. While 

GEE methods are robust for respondents having missing observations, these methods 

assume that the observations are missing completely at random(189). To evaluate 

whether the results were consistent with this assumption, analyses were also completed 
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including those respondents who had data for both observation periods. The results of 

this subsample were compared to the total sample to assess the effect of attrition on the 

initial results. 

The logarithm of the number of hours of farm-work time was used as the offset 

variable in the Poisson regression analysis. The regression analysis proceeded in three 

steps. First, Poisson regression was done to estimate the effect of depressive symptoms 

on farm-work injuries and to test for possible effects of confounding variables of the 

estimate of association between depressive symptoms and farm-work injury; second, this 

same process was completed to arrive at an estimate of the association between drinking 

pattern and farm-work injury; the third step included a regression model with both 

independent variables of interest (i.e., depressive symptoms and drinking pattern), an 

interaction term of depressive symptoms and drinking pattern, and variables found to be 

confounding variables in the estimates between depressive symptoms and farm-work 

injury and drinking pattern and farm-work injury. In the first two steps, potential 

confounders in an association between depressive symptoms and farm-work injuries and 

drinking pattern and farm-work injuries were entered one at a time into the GEE equation 

to test whether the potential confounding variable changed the crude rate ratio by 10 

percent or more. If it did, that variable was deemed to be a confounding variable.. 

Results 

There were 365 male farm residents and 307 female farm residents who spent 

time at farm work during the second year of the study and 305 males and 266 females in 

the third year (Table 5-2). Thirty males experienced injuries in the first study period 

resulting in 37 injuries, and 11 females experienced injuries resulting in 12 injuries. In 
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the second observation period, 33 of the 305 males had a total of 37 injuries; 13 of the 

266 females had a total of 15 injuries. There was 16% attrition among male respondents 

from the first to the second observation period, and 13% of females were lost to follow-

up from the first to the second observation period. 

Males and females differed on several of the variables of interest in both the first 

and second observation periods (Table 5-2). A higher proportion of males had a farm-

work injury and also spent more hours at farm tasks. Men tended to be older than the 

women, had higher rates of smoking, and higher rates of hearing loss. In the first 

observation period, men were less likely to be married than were women but this 

difference decreased in the second observation period. Women were more likely to have 

high rates of depressive symptoms and be non-drinkers than men; men were more likely 

to be both moderate and heavy drinkers than women. 

In this sample there were too few observations to assess whether there was an 

increased effect of risk of injury with co-occurring high depressive symptoms and heavy 

or moderate drinking. There were 3 injuries among the 7 men with co-occurring high 

depressive symptoms and heavy drinking and 1 injury among the 9 women with both. 

The Poisson regression using the Genmod procedure could not find a solution for the 

interaction term. Rate ratios for both depressive symptoms and drinking patterns were 

calculated. Age was the only confounding variables in the association between drinking 

pattern and farm-work injury for men. Table 5- 3 presents the results of the Poisson 

regression for the association of both drinking status and depressive symptoms adjusted 

for age in men. Men with high depressive symptoms were almost twice as likely to 

experience a farm-work injury compared to men who did not have high depressive 
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symptoms although the rate ratio was not statistically significant. The rate ratio for heavy 

drinking (0.44, 95% CI 0.10, 1.97) was in the opposite direction of the risk ratio for 

moderate drinking (1.40, 95% CI 0.73, 2.68). Again, neither of these rate ratios was 

statistically significant. The results were similar for the sub-sample limited to those that 

had observations in both time periods thereby indicating that attrition did not change the 

results. 

For women, age and drinking pattern were found to be confounding variables in 

the estimate of association between depressive symptoms and farm-work injury. Table 5-

4 presents the results of the analysis for women. Neither high depressive symptoms nor 

drinking patterns were associated with farm-work injuries. The results did not differ 

when the sample was limited to those who had observations in both time periods. 

Discussion 

The results of this prospective analysis are equivocal. Because of the small 

number of injuries the effect of co-occurring high levels of depressive symptoms with 

different levels of drinking patterns could not be assessed in this sample. Heavy drinking 

was not found to be a risk factor for farm-work injury for either men or women. The 

small number of injuries and the low prevalence of heavy drinking may have limited the 

power to detect an effect of heavy drinking on farm-work injuries among women. A 

cross-sectional analyses of these data suggested that heavy drinking among women was 

associated with an 80% increase in the farm-work injury rate compared to women who 

did not drink (196); this prospective analysis also found an increased risk for injury 

among heavy drinkers compared to non-drinkers. However, neither of these estimates 

was statistically significant. A sample size calculation suggests that approximately 2800 
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independent observations would be needed to find these estimates statistically significant 

at the 5% level in a population in which heavy drinking occurs among 6% of the 

population (197). 

The lack of power also may have limited our ability to confirm that high 

depressive symptoms are a risk factor for farm-work injury among male farmers. The 

injury rate for males with high depressive symptoms was 19.2 per 100 full time 

equivalents (FTEs) compared to 9.5 for males with low depressive symptoms. However, 

the adjusted rate ratio was not statistically significant. Sample size calculations suggest 

that with only 5% of the males having high depressive symptoms in this study, the 

sample would need to be more than doubled to have 80% power to detect a statistically 

significant difference between the injury rate for those with high depressive symptoms 

compared to the rate for those with low depressive symptoms(197). 

Park and colleagues found that high depressive symptoms at baseline increased 

the risk of agricultural injury threefold during follow-up compared to low depressive 

symptoms among male farmers(4). Differences between that study and this one may 

account for our inability to confirm those findings. Iowa male farmers have been shown 

to have higher rates of high depressive symptoms than Colorado farmers(86) thus having 

more power to study depressive symptoms as a risk factor for injury. Secondly, our 

analysis used a prospective statistical design accounting for the number of farm-work 

hours worked. Park and colleagues used only dichotomous variables to account for usual 

time spent at risk tasks such as animal handling(4). This study took into account the 

actual time spent at farm work. The differences in type of farm work done or the types of 

injuries experienced between the two groups of respondents could also account for the 
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differences in findings between the two studies. Studies of male farmers in Iowa and 

Colorado both suggest that high depressive symptoms are associated with injuries 

resulting in low back pain(138;165). Future prospective studies should investigate 

whether high depressive symptoms increase the risk for injury equally among all farm 

tasks and equally among different types of injury. 

High depressive symptoms did not increase the risk of farm-work injury in 

women. The results of this prospective analysis are in contrast to a cross-sectional 

analysis of the data from the CFFHHS in which respondents were asked about their 

depressive symptoms at the time of interview and then asked about the occurrence of 

injury in the last 12 months (196). Those analyses found that depressive symptoms were 

not associated with agricultural injuries in men but were in women(196). Several 

alternative explanations could account for the difference in results between the cross-

sectional design and this prospective analysis in farm women. The samples differed. The 

prospective sample did not include those women who were lost to follow-up although no 

bias due to loss of follow-up was found in the cross-sectional analysis (196) or in this 

analysis. Depression has been shown to be both a precursor (4; 120; 125) and a result of 

occupational injury(143). The evidence from this prospective study and the cross-

sectional study (196) suggests that high depressive symptoms are more likely to follow 

farm-work injury in women than precede them. No difference in the rate of farm-work 

injury by level of depressive symptoms was found in the cross-sectional analysis for 

men(196). The question arises as to why high depressive symptoms may follow farm-

work injury in women but not in men. 
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It may be that injuries reported had more consequences for farm women than 

men. We investigated this possibility by looking at the consequences of the injuries 

reported by both men and women. Men reported that they sought medical care for 87% 

of the injuries that were reported; for women, 65% of the injuries incurred were seen for 

medical care. Another question asked whether, as a result of the injury, the respondent 

had to curtail work activities for more than 4 hours. Forty-six percent of the injuries led 

to work curtailment for men; 35% for women. Based on these questions, it does not 

appear that women had more severe injuries. However, these two questions only put the 

injury into limited context without understanding the impact of injury on the different 

roles assumed by men and women farmers. Studies have shown that farm women 

continue to have major responsibility for house work and caring for children, as well as 

employment off the farm(198). The work of farm women has been characterized as a 

third shift phenomenon in which farm women carry multiple roles including work 

involving home and family and employed work off the farm as well as work on the 

farm(199). For women with multiple roles, the impact of farm-work injury may have 

consequences beyond limiting work time or seeking medical care. Future studies using 

more dimensions to measure actual impact of injuries are needed to understand the 

consequences of farm-work injury for both men and women and if high depressive 

symptoms are likely to follow such injuries in women. 

The study had several limitations. Injury was self-reported. Studies have found 

that the best time period for accurate recall of injuries is from a 4 to 12 weeks after the 

injury event(192-195) suggesting that the number of injuries in this study may have been 
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underreported. Future studies should have the capacity to contact respondents to update 

data on injuries at least every three months. 

Alcohol consumption was also self-reported. Studies of self-reported alcohol 

consumption show that alcohol use is under-reported(64;186). This would suggest that 

any estimate of heavy alcohol consumption and farm work injury is biased towards the 

null with heavy drinkers being included in the moderate drinking category. A 

combiniation of measures that include both heavy drinking and a measure of alcohol 

related problems, such as the CAGE questionnaire (200), may help in designating those 

persons who may be at risk for alcohol-related injury. 

The purpose of this study was to investigate whether usual drinking pattern and 

high depressive symptoms were associated with farm-work injury. The exposure 

variables were measured at baseline and assumed to be constant over the time at risk of 

injury. This assumption may not be accurate. To investigate this assumption in this data 

set, the change rate over time for both depressive symptoms and drinking patterns was 

estimated. We found that between one interview and the next the following year, there 

was a 7% change in categories between levels of depressive symptoms and a 25% change 

in drinking pattern. This suggests that depressive symptoms over time are more stable 

than drinking pattern. Misclassification of these risk factors due to changes prior to the 

occurrence of injury could have biased the results. If the misclassification was random 

and not related to injury, then the results could have been biased towards the null. Usual 

drinking pattern may not be the most sensitive measure to increases in farm-work injury 

due to alcohol use. Studies have long recognized that the acute effects of alcohol are a 

major contributor to injury(127). In addition, the hangover effects from heavy alcohol 
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use, such as fatigue, headache, decreased sleep, decreased attention, lengthened reaction 

time and lack of concentration, may also increase risk of injury(129-131). However, both 

the acute effects of alcohol and the effects of hangover are transient and may not be 

captured in prospective analyses. Prospective designs such as this are more likely to 

capture associations between the chronic effects of alcohol use and injury. 

In conclusion, in this prospective analysis high depressive symptoms, moderate, 

or heavy drinking were found to be risk factors for farm-work injury among men and 

women when taking the actual time of farm work into account. These findings were 

affected by the limited power to detect differences because of the small number of 

injuries and the low prevalence of both high depressive symptoms in farm men and heavy 

drinking in farm women. 
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Table 5-1: Time-line of data collection for independent and dependent variables in 
prospective analysis: CFFHHS, 1993-1996. 

A. Is observation 

Variable 
CES-D score/ depressive symptoms 
Alcohol use/drinking pattern 
Sex 
Age 
Education 
Marital status 
Hearing loss 
Smoking status 
General health status 
Limited activity due to poor health 
Number of injuries since last interview 
Number of farm-work hours in the past year 

Data Collected 
Year 1 
Year 1 
Year 1 
Year 1 
Year 1 
Year 1 
Year 1 
Year 1 
Year 1 
Year 1 
Year 2 
Year 2 

B. 2n Observation 
Variable 
CES-D score/ depressive symptoms 
Alcohol use/drinking pattern 
Sex 
Age 
Education 
Marital status 
Hearing loss 
Smoking status 
General health status 
Limited activity due to poor health 
Number of injuries since last interview 
Number of farm-work hours in the past year 

Data Collected 
Year 2 
Year 2 
Year 1 
Year 2 
Year 1 
Year 2 
Year 2 
Year 2 
Year 2 
Year 2 
Year 3 
Year 3 
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CHAPTER 6: SUMMARY AND CONCLUSIONS 

The original goal of this dissertation was to study the impact of the co-occurrence 

of heavy drinking and high depressive symptoms on farm work injury. Several studies of 

farm-work injury and depressive symptoms and farm-work injury and alcohol use have 

been completed with mixed results. Most of these studies had been cross-sectional in 

design. One prospective study had shown a relationship between high levels of 

depressive symptoms in men and farm-work injury(4). In two prospective studies, 

moderate alcohol use, not heavy use, had been shown to be associated with farm-work 

injury in samples that included both men and women (7;8). With inconclusive results 

from cross-sectional studies and limited information from prospective studies, the 

question left to be answered was whether heavy alcohol use in the presence of high 

depressive symptoms might show more consistent association with farm-work injuries. 

Alcohol use disorders and depressive disorders are found in the general population more 

often than would be expected by chance (10-18). When found together symptoms are 

more severe (19;20); co-morbid disorders result in reduced social functioning (21) and 

more often interfere with functioning at work than those who only (23) have one 

disorder. Little has been written about those who have co-occurring heavy drinking and 

high depressive symptoms. One study found that high depressive symptoms modified the 

effect of alcohol consumption on all cause mortality(24). One goal of this study was to 

explore how those with heavy alcohol consumption and high depressive symptoms were 

similar or different from those who did not drink heavily and did not have high 

depressive symptoms and how they also differed from those who drank heavily without 

high depressive symptoms and those who did not drink heavily but had high depressive 
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symptoms. The other goal was to investigate whether depressive symptoms may modify 

the effect of alcohol consumption on farm-work injury. 

Only 1.6% of this population of Colorado farm residents was estimated to have 

co-occurring high rates of depressive symptoms and heavy drinking. Those with co

occurrence were similar to those with high rates of depressive symptoms only and heavy 

drinkers only in that all 3 groups were younger and unmarried compared to farmers who 

had neither high rates of depressive symptoms nor were heavy drinkers. Males were 

more likely to be heavy drinkers only and females were more likely to have high 

depressive symptoms only. No significant difference by sex was noted for those who 

were both heavy drinkers and had high depressive symptoms. Those with depressive 

symptoms only had characteristics commonly found in studies of depressive symptoms 

among farmers: poor or fair health, lack of close family and friends, and higher numbers 

of stressful life events. Self-reported poor or fair health was also more often found 

among those with co-occurring heavy drinking and high depressive symptoms than those 

with neither of these. The most interesting findings in the comparisons of these groups 

were those involving time spent on farm-work and smoking. Results showed that 

working more than half-time but less than full time at farm-work during the year was 

associated with both those with high depressive symptoms only and those with co-

occurring depressive symptoms and heavy drinking, but in opposite directions. Farm 

residents who worked these hours were approximately 3 times more likely to have co-

occurring high depressive symptoms and heavy drinking than those who worked full 

time. Farm residents who worked these same hours were also less likely to have high 

depressive symptoms than those who worked full time. This finding needs to be 
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confirmed in other studies. More work is needed to understand what factors could 

account for these results. In other studies, smoking has been associated with heavy 

drinking and with depressive symptoms. However in this analysis, current smoking was 

associated only with those who reported both heavy drinking and high depressive 

symptoms. It could be that those who are heavy drinkers and also have high depressive 

symptoms are those with the highest level of anxiety in this study group. Because 

anxiety was not measured in this study, this hypothesis would need to be tested in other 

studies. The role of the co-occurrence of heavy drinking and high depressive symptoms 

should be explored further, and the result may provide useful information for planning 

smoking prevention and cessation efforts. 

Based on results from this study, co-occurring high depressive symptoms and 

heavy alcohol use was not a problem in this population and was not a contributor to farm-

work injuries. In completing this analysis, we found an association between farm-work 

injuries and high depressive symptoms was found in farm women but not in farm men. 

This association was seen only in a cross-sectional analysis in which the information on 

alcohol use and depressive symptoms was collected after the injuries had occurred. In 

the prospective analysis, in which alcohol consumption and depressive symptom 

information was collected prior to the injury, no association was found. This suggests 

that high depressive symptoms may be an outcome of farm-work injury among women 

but not men. Drinking pattern, either no drinking, moderate drinking, or heavy drinking 

were not found to be associated with farm work injury either in the cross-sectional or 

prospective analyses for either men or women. 
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Little work has been done to understand farm-work injury among women 

farmers(198). Most studies either focus on male farmers or do not look at farm-work 

injury separately for men and women as was done in this study. This study confirmed 

earlier findings that although women have fewer numbers of injuries than men, the rate of 

farm-work injury is similar for men and women when taking the number of farm work 

hours into account(157). The findings from this study suggest that differences in factors 

associated with farm work injury differ for males and females. Futures studies are 

needed to understand if risk factors for injury differ for men and women. Other studies 

are needed to understand how the impact of farm-work injury may differ for men and 

women farmers in the context of their daily lives. 

There were several factors that limited definitive findings from this study. The 

first was the lack of statistical power. The low prevalence of heavy drinking among 

women and low prevalence of high depressive symptoms among men limited the ability 

to test for statistical significance of findings. Future studies of depressive symptoms and 

alcohol use and occupational injury should be done in occupations that have higher rates 

of both of these, e.g., construction workers, transport workers. The interaction of 

depressive symptoms and drinking patterns could better be studied in populations with 

higher prevalence of these factors. 

Measurement issues also limited this study. Respondents were asked how many 

farm-work injuries they had had in the last 12 months. Studies suggest that recall of 

injuries is accurate from 3 weeks to 4 months after the injury event. Future studies 

should be structured to collect injury information at least every 3 months. Alcohol use 

was also gathered by asking respondents about the number of alcoholic beverages used in 
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the past month. Alcohol use is known to be under-reported in surveys such as this. A 

number of heavy drinkers were probably misclassified as moderate drinkers making any 

association between heavy drinking and farm-work injury biased toward the null. The 

drinking measure may have not been specific enough to categorize those whose usual 

drinking patterns may put them at risk for injury. Future studies should be done which 

use not only a measure of alcohol consumption but other measures which ask about 

problems related to alcohol use. By using both instruments, information on the level of 

current drinking and history of alcohol-related problems would be more specific. 

The study did have strengths. This is the first study to address the question of 

what distinguishes those with both heavy drinking and high depressive symptoms from 

those with neither of these or only one of these. Future studies should address what 

other, if any, impacts the co-occurrence of heavy drinking and high depressive symptoms 

have on health outcomes especially in occupational settings with higher rates of both 

depressive symptoms and heavy drinking. The study cohort allowed for both cross-

sectional and prospective analyses and comparison of findings between the two methods. 

Few studies have been able to use actual work time as time at risk in the study of risk 

factors for farm-work injury. The time of farm-work was used in both the cross-sectional 

and prospective study to understand the impact of depressive symptoms and drinking 

pattern on injury rates. Finally, this study separately investigated these issues for men 

and women and exhibits the need to study farm-work injuries experienced by women 

farmers. 

116 



ACKNOWLEDGEMENT 

This was project was supported in part by Grant Number IR49CE001168 from the 

National Center for Injury Prevention and Control, Centers for Disease Control and 

Prevention and by the National Institute of Occupational Safety and Health, Center for 

Disease Control and Prevention, Cooperative Agreement #U04/CCU806060. Its contents 

are solely the responsibility of the author and do not necessarily represent the official 

views of the Centers for Disease Control and Prevention. 

117 



Reference List 

1. National Safety Council. The Plain Facts ... About the Agricultural Industry. 
2005. Available at: http:/www.nsc.org/issues/agri/indus.htm. Accessed 
11-13-2007/ 

2. Bureau of Labor Statistics. Industry Injury and Illness Data, 2007. 
U.S.Department of Labor . Available at: 
http://www.bls.gov/iif/oshwc/osh/os/ostbl917.pdf Accessed 8-24-2008. 

3. Zwerling, C, Sprince, N., Wallace, R. B., Davis, C. S., Whitten, P. S., and 
Heeringa, S. G. Occupational Injuries Among Agricultural Workers 51 to 
61 Years Old: A National Study. Journal of Agricultural Safety and 
Health 1995;1(4):273-81. 

4. Park, H., Sprince, N. L., Lewis, M. Q., Burmeister, L. F., Whitten, P. S., and 
Zwerling, C. Risk Factors for Work-Related Injury Among Male Farmers 
in Iowa: a Prospective Cohort Study. J.Occup.Environ.Med. 
2001;43(6):542-7. 

5. Xiang, H., Stallones, L., Chiu, Y, and Epperson, A. Non-Fatal Agricultural 
Injuries and Risk Factors Among Colorado Female Farmers. Journal of 
Agromedicine 1998;5(4):21-33. 

6. Lyman, S., McGwin, G., Jr., Enochs, R., and Roseman, J. M. History of 
Agricultural Injury Among Farmers in Alabama and Mississippi: 
Prevalence, Characteristics, and Associated Factors. Am.J.Ind.Med. 
1999;35(5):499-510. 

7. McCurdy, S. A., Samuels, S. J., Carroll, D. J., Beaumont, J. J., and Morrin, L. A. 
Agricultural Injury in California Migrant Hispanic Farm Workers. 
Am.J.Ind.Med. 2003;44(3):225-35. 

8. Stallones, L. and Xiang, H. Alcohol Consumption Patterns and Work-Related 
Injuries Among Colorado Farm Residents. Am. J.Prev.Med. 
2003;25(l):25-30. 

9. Zhou, C. and Roseman, J. M. Agricultural Injuries Among a Population-Based 
Sample of Farm Operators in Alabama, Am.J.Ind.Med. 1994;25(3):385-
402. 

10. Compton, W. M., Conway, K. P., Stinson, F. S., and Grant, B. F. Changes in the 
Prevalence of Major Depression and Comorbid Substance Use Disorders 
in the United States Between 1991-1992 and 2001-2002. Am.J.Psychiatry 
2006;163(12):2141-7. 

118 

http://www.nsc.org/issues/agri/indus.htm
http://www.bls.gov/iif/oshwc/osh/os/ostbl917.pdf


11. Grant, B. F. and Harford, T. C. Comorbidity Between DSM-IV Alcohol Use 
Disorders and Major Depression: Results of a National Survey. Drug 
Alcohol Depend. 1995;39(3): 197-206. 

12. Hasin, D. S., Stinson, F. S., Ogburn, E,, and Grant, B. F. Prevalence, Correlates, 
Disability, and Comorbidity of DSM-IV Alcohol Abuse and Dependence 
in the United States: Results From the National Epidemiologic Survey on 
Alcohol and Related Conditions. Arch.Gen.Psychiatry 2007;64(7):830-42. 

13. Hasin, D. S., Goodwin, R. D., Stinson, F. S., and Grant, B. F. Epidemiology of 
Major Depressive Disorder: Results From the National Epidemiologic 
Survey on Alcoholism and Related Conditions. Arch.Gen.Psychiatry 
2005;62(10):1097-106. 

14. Helzer, J. E. and Pryzbeck, T. R. The Co-Occurrence of Alcoholism With Other 
Psychiatric Disorders in the General Population and Its Impact on 
Treatment. J.Stud.Alcohol 1988;49(3):219-24. 

15. Kessler, R. C , Berglund, P., Demler, O., Jin, R., Merikangas, K. R., and Walters, 
E. E. Lifetime Prevalence and Age-of-Onset Distributions of DSM-IV 
Disorders in the National Comorbidity Survey Replication. 
Arch.Gen.Psychiatry 2005;62(6):593-602. 

16. Kessler, R. C, Chiu, W. T., Demler, O., Merikangas, K. R., and Walters, E. E. 
Prevalence, Severity, and Comorbidity of 12-Month DSM-IV Disorders in 
the National Comorbidity Survey Replication. Arch.Gen.Psychiatry 
2005;62(6):617-27. 

17. Kessler, R. C, Crum, R. M., Warner, L. A., Nelson, C. B., Schulenberg, J., and 
Anthony, J. C. Lifetime Co-Occurrence of DSM-III-R Alcohol Abuse and 
Dependence With Other Psychiatric Disorders in the National 
Comorbidity Survey. Arch.Gen.Psychiatry 1997;54(4):313-21. 

18. Regier, D. A., Farmer, M. E., Rae, D. S., Locke, B. Z., Keith, S. J., Judd, L. L., 
and Goodwin, F. K. Comorbidity of Mental Disorders With Alcohol and 
Other Drug Abuse. Results From the Epidemiologic Catchment Area 
(ECA) Study. JAMA 11-21-1990;264(19):2511-8. 

19. Hanna, E. Z. and Grant, B. F. Gender Differences in DSM-IV Alcohol Use 
Disorders and Major Depression As Distributed in the General Population: 
Clinical Implications. Compr.Psychiatry 1997;38(4):202-12. 

20. Swendsen, J. D. and Merikangas, K. R. The Comorbidity of Depression and 
Substance Use Disorders. Clin.Psychol.Rev. 2000;20(2): 173-89. 

119 



21. Hirschfeld, RMA; Hasin DS; Keller, MB; Endicott, J; Wunder, J. Depression and 
alcoholism: Comorbidity in a longitudinal study. Maser, JD and 
Cloninger, CR. Comorbidity of Mood and Anxiety Disorders. 
Washington, DC: American Psychiatric Press; 1990. pp.293-304. 

22. Grant, B. F., Hasin, D. S., and Dawson, D. A. The Relationship Between DSM-IV 
Alcohol Use Disorders and DSM-IV Major Depression: Examination of 
the Primary-Secondary Distinction in a General Population Sample. 
J.Affect.Disord. 6-5-1996;38(2-3): 113-28. 

23. Kessler, R. C. and Frank, R. G. The Impact of Psychiatric Disorders on Work 
Loss Days. Psychol.Med. 1997;27(4):861-73. 

24. Greenfield, T. K., Rehm, J., and Rogers, J. D. Effects of Depression and Social 
Integration on the Relationship Between Alcohol Consumption and All-
Cause Mortality. Addiction 2002;97(l):29-38. 

25. Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C , Compton, 
W., Pickering, R. P., and Kaplan, K. Prevalence and Co-Occurrence of 
Substance Use Disorders and Independent Mood and Anxiety Disorders: 
Results from the National Epidemiologic Survey on Alcohol and Related 
Conditions. Arch.Gen.Psychiatry 2004;61(8):807-16. 

26. Lopez, A. D., Mathers, C. D., Ezzati, M., Jamison, D. T., and Murray, C. J. 
Global and Regional Burden of Disease and Risk Factors, 2001: 
Systematic Analysis of Population Health Data. Lancet 5-27-
2006;367(9524): 1747-57. 

27. American Psychiatric Association, Diagnostic and statistical manual of mental 
disorders: DSM-IV-TR. 4th ed. Washington, DC: American Psychiatric 
Association; 2000. 

28. AllPsych Online. Psychiatric Disorder: Substance Abuse. 2004. 
http://allpsych.com/disorders/substance/substanceabuse.html. Accessed 4-
4-2008. 

29. Kessler, R. C. and Merikangas, K. R. The National Comorbidity Survey 
Replication (NCS-R): Background and Aims. Int.J.Methods Psychiatr Res. 
2004;13(2):60-8. 

30. Grant BF, Dawson DA, and Hasin DS, The Alcohol Use Disorder and Associated 
Disabilities Interview Schedule -DSM-IV Version. Bethesda, MD: 
National Institute on Alcohol Abuse and Alcoholism; 2001. 

31. American Psychiatric Association, Diagnostic and Statistical Manural of Mental 
Disorders. Fourth ed. Washington, DC: American Psychiatric Association; 
1994. 

120 

http://allpsych.com/disorders/substance/substanceabuse.html


32. Kessler, R. C, Berglund, P., Chiu, W. T., Demler, O., Heeringa, S., Hiripi, E., Jin, 
R., Pennell, B. E., Walters, E. E., Zaslavsky, A., and Zheng, H. The US 
National Comorbidity Survey Replication (NCS-R): Design and Field 
Procedures. Int.J.Methods Psychiatr Res. 2004;13(2):69-92. 

33. Grant, B. F., Compton, W. M., Crowley, T. J., Hasin, D. S., Helzer, J. E., Li, T. 
K., Rounsaville, B. J., Volkow, N. D., and Woody, G. E. Errors in 
Assessing DSM-IV Substance Use Disorders. Arch.Gen.Psychiatry 
2007;64(3):379-80. 

34. Radloff L.S. The CES-D Scale: A Self-Report Depression Scale for Research in 
the General Population. Applied Psychological Measurement 
1977;1(3):385-401. 

35. Brody, D. S., Hahn, S. R., Spitzer, R. L., Kroenke, K., Linzer, M., deGruy, F. V., 
Ill, and Williams, J. B. Identifying Patients With Depression in the 
Primary Care Setting: a More Efficient Method. Arch.Intern.Med. 12-7-
1998;158(22):2469-75. 

36. Ware, J. E., Snow, K. K., Kosinski, M., and Gandek, B., SF-36 health survey and 
interpretation guide. Boston, MA: The Health Insitute, New England 
Medical Center; 1993. 

37. Goldberg, D. P., Manual of the General Health Questionnaire. Windsor, England: 
NFER Publishing; 1978. 

38. Radloff L.S., Locke B. Z. The community mental health assessment survey and 
the CES-D scale. Weissman M.M, Myers J, and Ross, C. F. Epidemiologic 
Community Surveys. New York: Prodist; 1983. pp. 177-88. 

39. Roberts, R. E. Reliability of the CES-D Scale in Different Ethnic Contexts. 
Psychiatry Res. 1980;2(2): 125-34. 

40. Roberts, R. E. and Vernon, S. W. The Center for Epidemiologic Studies 
Depression Scale: Its Use in a Community Sample. Am.J.Psychiatry 
1983;140(l):41-6. 

41. Somervell, P. D., Beals, J., Kinzie, J. D., Boehnlein, J., Leung, P., and Manson, S. 
M. Criterion Validity of the Center for Epidemiologic Studies Depression 
Scale in a Population Sample From an American Indian Village. 
Psychiatry Res. 1993;47(3):255-66. 

42. Weissman, M. M., Sholomskas, D., Pottenger, M., Prusoff, B. A., and Locke, B. 
Z. Assessing Depressive Symptoms in Five Psychiatric Populations: a 
Validation Study. Am.J.Epidemiol 1977;106(3):203-14. 

121 



43. Cho, M. J., Moscicki, E. K., Narrow, W. E., Rae, D. S., Locke, B. Z., and Regier, 
D. A. Concordance Between Two Measures of Depression in the Hispanic 
Health and Nutrition Examination Survey. Soc Psychiatry Psychiatr 
Epidemiol 1993 ;28(4): 156-63. 

44. Boyd, J. H., Weissman, M. M., Thompson, W. D., and Myers, J. K. Screening for 
Depression in a Community Sample. Understanding the Discrepancies 
between Depression Symptom and Diagnostic Scales. 
Arch.Gen.Psychiatryl982;39(10):l 195-200. 

45. Roberts, R. E., Rhoades, H. M., and Vernon, S. W. Using the CES-D Scale to 
Screen for Depression and Anxiety: Effects of Language and Ethnic 
Status. Psychiatry Res. 1990;31(l):69-83. 

46. Cole, S. R., Kawachi, I., Mailer, S. J., and Berkman, L. F. Test of Item-Response 
Bias in the CES-D Scale. Experience From the New Haven EPESE Study. 
J.Clin.Epidemiol3-l-2000;53(3):285-9. 

47. Ross, C. E. and Mirowsky, J. Components of Depressed Mood in Married Men 
and Women. The Center for Epidemiologic Studies Depression Scale. 
Am. J.Epidemiol 1984; 119(6):997-1004. 

48. Stommel, M., Given, B. A., Given, C. W., Kalaian, H. A., Schulz, R., and 
McCorkle, R. Gender Bias in the Measurement Properties of the Center 
for Epidemiologic Studies Depression Scale (CES-D). Psychiatry Res. 
1993;49(3):239-50. 

49. Roberts, R. E., Lewinsohn, P. M., and Seeley, J. R. Screening for Adolescent 
Depression: a Comparison of Depression Scales. J.Am.Acad.Child 
Adolesc.Psychiatryl991;30(l):58-66. 

50. Eaton, W. W. and Kessler, L. G. Rates of Symptoms of Depression in a National 
Sample. Am.J.Epidemiol 1981;114(4):528-38. 

51. Barnes, G. E., Currie, R. F., and Segall, A. Symptoms of Depression in a 
Canadian Urban Sample. Can.J.Psychiatry 1988;33(5):386-93. 

52. Sonnenberg, C. M., Beekman, A. T., Deeg, D. J., and van Tilburg, W. Sex 
Differences in Late-Life Depression. Acta Psychiatr Scand. 
2000;101(4):286-92. 

53. Allison, S., Roeger, L., Martin, G., and Keeves, J. Gender Differences in the 
Relationship Between Depression and Suicidal Ideation in Young 
Adolescents. Aust.N.Z.J.Psychiatry 2001;35(4):498-503. 

54. Frerichs, R. R., Aneshensel, C. S., and Clark, V. A. Prevalence of Depression in 
Los Angeles County. Am.J.Epidemiol 1981;113(6):691-9. 

122 



55. Caetano, R., Tarn, T., Greenfield, T., Cherpitel, C , and Midanik, L. DSM-IV 
Alcohol Dependence and Drinking in the U.S. Population: a Risk 
Analysis. Ann.Epidemiol 1997;7(8):542-9. 

56. Office of Applied Studies, Results from the National Survey on Drug Use and 
Health: National Findings. Rockville, MD: Substance Abuse and Mental 
Health Services Administration; 2007. 

57. Centers for Disease Control and Prevention (CDC). Chronic Disease Indicators: 
Indicator Definition. Centers for Disease Control and Prevention (CDC). 
2007. Available at: 
http://apps.nccd.cdc.gov/cdi/DefSearchResults.aspx7Category ID=4. 
Accessed 8-24-0008. 

58. National Center for Health Statistics, Centers for Disease Control and Prevention. 
Health, United States, 2007. Available at: 
http://www.cdc.gov/nchs/data/hus/hus07.pdf. Accessed 12-13-2007. 

59. U.S.Department of Agriculture. Dietary Guidelines for Americans. 
U.S.Department of Labor. 2005. Available at: 
http://www.nal.usda.gov/fnic/dga/dguide95.html. Accessed 8-24-0008. 

60. Dawson, D. A. Heavy Drinking and the Risk of Occupational Injury. 
Accid.Anal.Prev. 1994;26(5):655-65. 

61. Muthen, B. O. and Muthen, L. K. The Development of Heavy Drinking and 
Alcohol-Related Problems From Ages 18 to 37 in a U.S. National Sample. 
J.Stud.Alcohol2000;61(2):290-300. 

62. Karlamangla, A., Zhou, K., Reuben, D., Greendale, G., and Moore, A. 
Longitudinal Trajectories of Heavy Drinking in Adults in the United 
States of America. Addiction 2006;101(l):91-9. 

63. Centers for Disease Control and Prevention (CDC). The Behavioral Risk Factor 
Surveillance System Questionnaire, 2008. Available at: 
http://www.cdc.gov/brfss/questionnaires/pdf-ques/2008brfss.pdf. 2007. 
Accessed 1-15-0008. 

64. Feunekes, G. I., van 't, V, van Staveren, W. A., and Kok, F. J. Alcohol Intake 
Assessment: the Sober Facts. Am.J.Epidemiol 7-l-1999;150(l):105-12. 

65. Ferreira, M. P. and Willoughby, D. Alcohol Consumption: the Good, the Bad, and 
the Indifferent. Appl.Physiol Nutr.Metab 2008;33(1): 12-20. 

66. Baraona, E., Abittan, C. S., Dohmen, K., Moretti, M., Pozzato, G., Chayes, Z. W., 
Schaefer, C , and Lieber, C. S. Gender Differences in Pharmacokinetics of 
Alcohol. Alcohol Clin.Exp.Res. 2001;25(4):502-7. 

123 

http://apps.nccd.cdc.gov/cdi/DefSearchResults.aspx7Category
http://www.cdc.gov/nchs/data/hus/hus07.pdf
http://www.nal.usda.gov/fnic/dga/dguide95.html
http://Accid.Anal.Prev
http://www.cdc.gov/brfss/questionnaires/pdf-ques/2008brfss.pdf


67. Frezza, M., di Padova, C, Pozzato, G., Terpin, M., Baraona, E., and Lieber, C. S. 
High Blood Alcohol Levels in Women. The Role of Decreased Gastric 
Alcohol Dehydrogenase Activity and First-Pass Metabolism. 
N.Engl.J.Med. 1-11-1990;322(2):95-9. 

68. Pozzato, G., Moretti, M., Franzin, F., Croce, L. S., Lacchin, T., Benedetti, G., 
Sablich, R., Stebel, M., and Campanacci, L. Ethanol Metabolism and 
Aging: the Role of "First Pass Metabolism" and Gastric Alcohol 
Dehydrogenase Activity. J.Gerontol.A Biol.Sci.Med.Sci. 
1995;50(3):B135-B141. 

69. Meister, K. A., Whelan, E. M., and Kava, R. The Health Effects of Moderate 
Alcohol Intake in Humans: an Epidemiologic Review. Crit Rev.Clin.Lab 
Sci. 2000;37(3):261-96. 

70. Wechsler, H., Dowdall, G. W., Davenport, A., and Rimm, E. B. A Gender-
Specific Measure of Binge Drinking Among College Students. 
AmJ.Public Health 1995;85(7):982-5. 

71. Centers for Disease Control and Prevention (CDC). Behavior Risk Factor 
Surveillance System Survey Questionnaire, 1992. Available at 
http://www.cdc.gov/brfss/questionnaires/pdf-ques/92brfss.pdf. Accessed. 
6-2-2008. 

72. Kessler, R. C, Berglund, P., Demler, O., Jin, R., Koretz, D., Merikangas, K. R., 
Rush, A. J., Walters, E. E., and Wang, P. S. The Epidemiology of Major 
Depressive Disorder: Results From the National Comorbidity Survey 
Replication (NCS-R). JAMA 6-18-2003;289(23):3095-105. 

73. Kessler, R. C, Zhao, S., Blazer, D. G., and Swartz, M. Prevalence, Correlates, 
and Course of Minor Depression and Major Depression in the National 
Comorbidity Survey. J.Affect.Disord. 1997;45(l-2): 19-30. 

74. Smith, S. M., Stinson, F. S., Dawson, D. A., Goldstein, R., Huang, B., and Grant, 
B. F. Race/Ethnic Differences in the Prevalence and Co-Occurrence of 
Substance Use Disorders and Independent Mood and Anxiety Disorders: 
Results From the National Epidemiologic Survey on Alcohol and Related 
Conditions. Psychol.Med. 2006;36(7):987-98. 

75. Huang, B., Grant, B. F., Dawson, D. A., Stinson, F. S., Chou, S. P., Saha, T. D., 
Goldstein, R. B., Smith, S. M., Ruan, W. J., and Pickering, R. P. Race-
Ethnicity and the Prevalence and Co-Occurrence of Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition, Alcohol and Drug 
Use Disorders and Axis I and II Disorders: United States, 2001 to 2002. 
Compr.Psychiatry2006;47(4):252-7. 

124 

http://www.cdc.gov/brfss/questionnaires/pdf-ques/92brfss.pdf


76. Davis, L. L., Rush, J. A., Wisniewski, S. R., Rice, K., Cassano, P., Jewell, M. E., 
Biggs, M. M., Shores-Wilson, K., Balasubramani, G. K., Husain, M. M., 
Quitkin, F. M., and McGrath, P. J. Substance Use Disorder Comorbidity in 
Major Depressive Disorder: an Exploratory Analysis of the Sequenced 
Treatment Alternatives to Relieve Depression Cohort. Compr.Psychiatry 
2005;46(2):81-9. 

77. Dryman, A., Anthony, J. C, and DePaulo, J. R. Relationship Between Psychiatric 
Distress and Alcohol Use: Findings From the Eastern Baltimore Mental 
Health Survey. Acta Psychiatr Scand. 1989;80(4):310-4. 

78. Schoenborn, C. A. and Horm, J. Negative Moods As Correlates of Smoking and 
Heavier Drinking: Implications for Health Promotion. Adv.Data 11-4-
1993;(236):1-16. 

79. Daniel, J., Honey, W., Landen, M., Marshall-Williams, S., Chapman, D., and 
Lando, J. Mental Health in the United States: Health Risk Behaviors and 
Conditions Among Persons With Depression — New Mexico, 2003. 
Morbidity and Mortality Weekly Report 2005;54(39):989-91. 

80. Muntaner, C. and Barnett, E. Depressive Symptoms in Rural West Virginia: 
Labor Market and Health Services Correlates. J.Health Care Poor 
Underserved 2000; 11(3):284-300. 

81. Golding, J. M., Burnam, M. A., and Wells, K. B. Alcohol Use and Depressive 
Symptoms Among Mexican Americans and Non-Hispanic Whites. 
Alcohol Alcohol 1990;25(4):421-32. 

82. Neff, J. A. Alcohol Consumption and Psychological Distress Among U.S. Anglos, 
Hispanics and Blacks. Alcohol Alcohol 1986;21(1):111-9. 

83. Parker, D. A., Parker, E. S., Harford, T. C, and Farmer, G. C. Alcohol Use and 
Depression Symptoms Among Employed Men and Women. Am.J.Public 
Health 1987;77(6):704-7. 

84. Stallones, L., Leff, M., Garrett, C, Criswell, L., and Gillan, T. Depressive 
Symptoms Among Colorado Farmers. Journal of Agricultural Safety and 
Health 1995;l(l):37-43. 

85. Stallones, L. and Beseler, C. Pesticide Poisoning and Depressive Symptoms 
Among Farm Residents. Ann.Epidemiol 2002;12(6):389-94. 

86. Scarth, R. D., Stallones, L., Zwerling, C , and Burmeister, L. F. The Prevalence of 
Depressive Symptoms and Risk Factors Among Iowa and Colorado 
Farmers. Am.J.Ind.Med. 2000;37(4):382-9. 

125 



87. Scarth, R. D., Zwerling, C, Lewis, M. Q., Burmeister, L. F., and \ Depression 
and Risk Factors Among Iowa Farmers. Journal of Agromedicine 
1997;4:207-16. 

88. Kessler, R. C. The Epidemiology of Dual Diagnosis. Biol.Psychiatry 11-15-
2004;56(10):730-7. 

89. Li, T. K., Hewitt, B. G., and Grant, B. F. Alcohol Use Disorders and Mood 
Disorders: a National Institute on Alcohol Abuse and Alcoholism 
Perspective. Biol.Psychiatry ll-15-2004;56(10):718-20. 

90. Boehm II, S. L.; Valenzuela, F.; Harris, R. A. Alcohol: Neurobiology. Lowinson, 
J. H., Ruiz, P., Millman, R. B., and Langrod, J. G. Substance Abuse: A 
Comprehensive Textbook. 4th ed. Philadelphia, PA: Lippincott Williams 
&Wilkins;2005.pp.l21-50. 

91. Gianoulakis, C. Alcohol-Seeking Behavior: the Roles of the Hypothalamic-
Pituitary-Adrenal Axis and the Endogenous Opioid System. Alcohol 
Health Res.World 1998;22(3):202-10. 

92. Thase, M. E.; Jindal R.; Howland, R. H. Biological Aspects of Depression. Gotlib 
I.H. and Hammen, C. L. Handbook of Depression. New York: The 
Guilford Press; 2002. pp.192-218. 

93. Hammoumi, S., Payen, A., Favre, J. D., Balmes, J. L., Benard, J. Y., Husson, M., 
Ferrand, J. P., Martin, J. P., and Daoust, M, Does the Short Variant of the 
Serotonin Transporter Linked Polymorphic Region Constitute a Marker of 
Alcohol Dependence? Alcohol 1999; 17(2): 107-12. 

94. Dick, D. M., Plunkett, J., Hamlin, D., Nurnberger, J., Jr., Kuperman, S., Schuckit, 
M., Hesselbrock, V., Edenberg, H., and Bierut, L. Association Analyses of 
the Serotonin Transporter Gene With Lifetime Depression and Alcohol 
Dependence in the Collaborative Study on the Genetics of Alcoholism 
(COGA) Sample. Psychiatr Genet. 2007;17(l):35-8. 

95. Luo, X., Kranzler, H. R., Zuo, L., Wang, S., Blumberg, H. P., and Gelernter, J. 
CHRM2 Gene Predisposes to Alcohol Dependence, Drug Dependence and 
Affective Disorders: Results from an Extended Case-Control Structured 
Association Study. Hum.Mol.Genet. 8-15-2005;14(16):2421-34. 

96. Kendler, K. S., Davis, C. G., and Kessler, R. C. The Familial Aggregation of 
Common Psychiatric and Substance Use Disorders in the National 
Comorbidity Survey: a Family History Study. Br.J.Psychiatry 
1997;170:541-8. 

126 



97. Lin SW; Anthenelli RM. Genetic factors in the risk for substance abuse disorders. 
Lowinson, J. H., Ruiz P, Millman, R. B., and Langrod, J. G. Substance 
Abuse: A Comprehensive Textbook. Philadelphia, PA: Lippincott 
Williams & Wilkins; 2005. pp.33-47. 

98. Wallace J.; Schneider T.; McCuffm P. Genetics of Depression. Gotlib I.H. and 
Hammen, C. L. Handbook of Depression. New York: The Guilford Press; 
2002.pp.l69-91. 

99. Merikangas, K. R., Risch, N. J., and Weissman, M. M. Comorbidity and Co-
Transmission of Alcoholism, Anxiety and Depression. Psychol.Med. 
1994;24(l):69-80. 

100. Grant, B. F. and Pickering, R. P. Familial Aggregation of DSM-IV Alcohol Use 
Disorders: Examination of the Primary-Secondary Distinction in a General 
Population Sample. J.Nerv.Ment.Dis. 1997;185(5):335-43. 

101. Fu, Q., Heath, A. C, Bucholz, K. K., Nelson, E., Goldberg, J., Lyons, M. J., True, 
W. R., Jacob, T., Tsuang, M. T., and Eisen, S. A. Shared Genetic Risk of 
Major Depression, Alcohol Dependence, and Marijuana Dependence: 
Contribution of Antisocial Personality Disorder in Men. 
Arch.Gen.Psychiatry 2002;59(12):1125-32. 

102. Kendler, K. S., Prescott, C. A., Myers, J., and Neale, M. C. The Structure of 
Genetic and Environmental Risk Factors for Common Psychiatric and 
Substance Use Disorders in Men and Women. Arch.Gen.Psychiatry 
2003;60(9):929-37. 

103. Kuo, P. H., Gardner, C. O., Kendler, K. S., and Prescott, C. A. The Temporal 
Relationship of the Onsets of Alcohol Dependence and Major Depression: 
Using a Genetically Informative Study Design. Psychol.Med. 
2006;36(8): 1153-62. 

104. Lyons, M. J., Schultz, M., Neale, M., Brady, K., Eisen, S., Toomey, R., Rhein, A., 
Faraone, S., and Tsuang, M. Specificity of Familial Vulnerability for 
Alcoholism Versus Major Depression in Men. J.Nerv.Ment.Dis. 
2006;194(11):809-17. 

105. Schuckit, M. A., Smith, T. L., Danko, G. P., Pierson, J., Trim, R., Nurnberger, J. 
I., Kramer, J., Kuperman, S., Bierut, L. J., and Hesselbrock, V. A 
Comparison of Factors Associated With Substance-Induced Versus 
Independent Depressions. J.Stud.Alcohol Drugs 2007;68(6):805-12. 

106. Rutledge, P. C. and Sher, K. J. Heavy Drinking From the Freshman Year into 
Early Young Adulthood: the Roles of Stress, Tension-Reduction Drinking 
Motives, Gender and Personality. J.Stud. Alcohol 2001;62(4):457-66. 

127 



107. Holahan, C. J., Moos, R. H., Holahan, C. K., Cronkite, R. C , and Randall, P. K. 
Drinking to Cope and Alcohol Use and Abuse in Unipolar Depression: a 
10-Year Model. J.Abnorm.Psychol. 2003;112(l):159-65. 

108. Cooper, M. L., Russell, M., Skinner, J. B., Frone, M. R., and Mudar, P. Stress and 
Alcohol Use: Moderating Effects of Gender, Coping, and Alcohol 
Expectancies. J.Abnorm.Psychol. 1992;101(l):139-52. 

109. Noelen-Hoeksema S and Harrell ZA. Rumination, Depression, and Alcohol Use: 
Tests of Gender Differences. Journal of Cognitive Psychotherapy: An 
International Quarterly 2002; 16(4):391-403. 

110. Gilman, S. E. and Abraham, H. D. A Longitudinal Study of the Order of Onset of 
Alcohol Dependence and Major Depression. Drug Alcohol Depend. 8-1-
2001;63(3):277-86. 

111. Hartka, E., Johnstone, B., Leino, E. V., Motoyoshi, M., Temple, M. T., and 
Fillmore, K. M. A Meta-Analysis of Depressive Symptomatology and 
Alcohol Consumption Over Time. Br.J.Addict. 1991;86(10): 1283-98. 

112. Moscato, B. S., Russell, M., Zielezny, M., Bromet, E., Egri, G., Mudar, P., and 
Marshall, J. R. Gender Differences in the Relation Between Depressive 
Symptoms and Alcohol Problems: a Longitudinal Perspective. 
Am.J.Epidemioll2-l-1997;146(ll):966-74. 

113. Dixit, A. R. and Crum, R. M. Prospective Study of Depression and the Risk of 
Heavy Alcohol Use in Women. Am.J.Psychiatry 2000;157(5):751-8. 

114. Wang, J. and Patten, S. B. A Prospective Study of Sex-Specific Effects of Major 
Depression on Alcohol Consumption. Can.J.Psychiatry 2001;46(5):422-5. 

115. Wilsnack, S. C, Klassen, A. D., Schur, B. E., and Wilsnack, R. W. Predicting 
Onset and Chronicity of Women's Problem Drinking: a Five-Year 
Longitudinal Analysis. Am.J.Public Health 1991;81(3):305-18. 

116. Crum, R. M., Brown, C, Liang, K. Y., and Eaton, W. W. The Association of 
Depression and Problem Drinking: Analyses From the Baltimore ECA 
Follow-Up Study. Epidemiologic Catchment Area. Addict.Behav. 
2001;26(5):765-73. 

117. Ames, G. M., Grube, J. W., and Moore, R. S. The Relationship of Drinking and 
Hangovers to Workplace Problems: an Empirical Study. J.Stud.Alcohol 
1997;58(l):37-47. 

118. Hingson, R. W., Lederman, R. I., and Walsh, D. C. Employee Drinking Patterns 
and Accidental Injury: a Study of Four New England States. 
J.Stud.Alcoholl985;46(4):298-303. 

128 



119. Mangione, T. W., Howland, J., Amick, B., Cote, J., Lee, M., Bell, N., and Levine, 
S. Employee Drinking Practices and Work Performance. J.Stud.Alcohol 
1999;60(2):261-70. 

120. Ragland, D. R., Krause, N., Greiner, B. A., Holman, B. L., Fisher, J. M., and 
Cunradi, C. B. Alcohol Consumption and Incidence of Workers' 
Compensation Claims: a 5-Year Prospective Study of Urban Transit 
Operators. Alcohol Clin.Exp.Res. 2002;26(9): 1388-94. 

121. Spicer, R. S., Miller, T. R., and Smith, G. S. Worker Substance Use, Workplace 
Problems and the Risk of Occupational Injury: a Matched Case-Control 
Study. J.Stud.Alcohol 2003;64(4):570-8. 

122. Veazie, M. A. and Smith, G. S. Heavy Drinking, Alcohol Dependence, and 
Injuries at Work Among Young Workers in the United States Labor Force. 
Alcohol Clin.Exp.Res. 2000;24(12):1811-9. 

123. Zwerling, C, Sprince, N. L., Wallace, R. B., Davis, C. S., Whitten, P. S., and 
Heeringa, S. G. Alcohol and Occupational Injuries Among Older Workers. 
Accid.Anal.Prev. 1996;28(3):371-6. 

124. Peele, P. B. and Tollerud, D. J. Depression and Occupational Injury: Results of a 
Pilot Investigation. J.Occup.Environ.Med. 2005;47(4):424-7. 

125. Zwerling, C, Sprince, N. L., Davis, C. S., Whitten, P. S., Wallace, R. R., and 
Heeringa, S. G. Occupational Injuries Among Older Workers With 
Disabilities: a Prospective Cohort Study of the Health and Retirement 
Survey, 1992 to 1994. Am.J.Public Health 1998;88(11): 1691-5. 

126. Zwerling, C, Sprince, N. L., Wallace, R. B., Davis, C. S., Whitten, P. S., and 
Heeringa, S. G. Risk Factors for Occupational Injuries Among Older 
Workers: an Analysis of the Health and Retirement Study. Am.J.Public 
Health 1996;86(9): 1306-9. 

127. National Committee for Injury Prevention and Control, Injury Prevention: 
Meeting the Challenge. New York, NY: Oxford University Press; 1989. 

128. Swift, R. and Davidson, D. Alcohol Hangover: Mechanisms and Mediators. 
Alcohol Health Res.World 1998;22(l):54-60. 

129. Morrow, D., Leirer, V., Yesavage, J., and Tinklenberg, J. Alcohol, Age, and 
Piloting: Judgement, Mood, and Actual Performance. Int.J.Addict. 
1991;26(6):669-83. 

130. Yesavage, J. A. and Leirer, V. O. Hangover Effects on Aircraft Pilots 14 Hours 
After Alcohol Ingestion: a Preliminary Report. Am.J.Psychiatry 
1986;143(12):1546-50. 

129 

http://Accid.Anal.Prev


131. Tornros, J. and Laurell, H. Acute and Hang-Over Effects of Alcohol on Simulated 
Driving Performance. Blutalkohol 1991;28(l):24-30. 

132. Cherpitel, C. J. Substance Use, Injury, and Risk-Taking Dispositions in the 
General Population. Alcohol Clin.Exp.Res. 1999;23(1): 121-6. 

133. McGwin, G., Jr., Enochs, R., and Roseman, J. M. Increased Risk of Agricultural 
Injury among African-American Farm Workers From Alabama and 
Mississippi. Am.J.Epidemiol 10-1 -2000; 152(7):640-50. 

134. Crawford, J. M., Wilkins, J. R., Ill, Mitchell, G. L., Moeschberger, M. L., Bean, 
T. L., and Jones, L. A. A Cross-Sectional Case Control Study of Work-
Related Injuries Among Ohio Farmers. Am.J.Ind.Med. 1998;34(6):588-99. 

135. Xiang, H., Stallones, L., and Chiu, Y. Nonfatal Agricultural Injuries Among 
Colorado Older Male Farmers. J.Aging Health 1999;1 l(l):65-78. 

136. Pickett, W., Chipman, M. L., Brisan, R. J., and Holness, D. L. Medications As 
Risk Factors for Farm Injury. Accid.Anal.Prev. 1996;28(4):453-62. 

137. Sprince, N. L., Park, H., Zwerling, C, Lynch, C. F., Whitten, P. S., Thu, K., 
Burmeister, L. F., Gillette, P. P., and Alavanja, M. C. Risk Factors for 
Animal-Related Injury Among Iowa Large-Livestock Farmers: a Case-
Control Study Nested in the Agricultural Health Study. J.Rural.Health 
2003; 19(2): 165-73. 

138. Sprince, N., Park, H., Zwerling, C, Whitten, P., Lynch, C , Burmeister, L., Thu, 
K., Gillette, P., and Alavanja, M. Risk Factors for Low Back Injury 
Among Farmers in Iowa: A Case-Control Study Nested in the Agricultural 
Health Study. J.Occup.Environ.Hyg. 2007;4(l):10-6. 

139. Sprince, N. L., Zwerling, C, Lynch, C. F., Whitten, P. S., Thu, K., Gillette, P. P., 
Burmeister, L. F., and Alavanja, M. C. Risk Factors for Falls Among Iowa 
Farmers: a Case-Control Study Nested in the Agricultural Health Study. 
Am.J.Ind.Med. 2003;44(3):265-72. 

140. Sprince, N. L., Zwerling, C, Lynch, C. F., Whitten, P. S., Thu, K., Logsden-
Sackett, N., Burmeister, L. F., Sandler, D. P., and Alavanja, M. C. Risk 
Factors for Agricultural Injury: a Case-Control Analysis of Iowa Farmers 
in the Agricultural Health Study. J.Agric.Saf Health 2003;9(1):5-18. 

141. Mayou, R. A., Black, J., and Bryant, B. Unconsciousness, Amnesia and 
Psychiatric Symptoms Following Road Traffic Accident Injury. 
Br.J.Psychiatry 2000;177:540-5. 

142. Scaf-Klomp, W., Sanderman, R., Ormel, J., and Kempen, G. I. Depression in 
Older People After Fall-Related Injuries: a Prospective Study. Age Ageing 
2003;32(l):88-94. 

130 



143. Keogh, J. P., Nuwayhid, I., Gordon, J. L., and Gucer, P. W. The Impact of 
Occupational Injury on Injured Worker and Family: Outcomes of Upper 
Extremity Cumulative Trauma Disorders in Maryland Workers. 
Am.J.Ind.Med. 2000;38(5):498-506. 

144. Poole, G. V., Lewis, J. L., Devidas, M., Hauser, C. J., Martin, R. W., and 
Thomae, K. R. Psychopathologic Risk Factors for Intentional and 
Nonintentional Injury. J.Trauma 1997;42(4):711-5. 

145. Tiesman, H. M., Peek-Asa, C , Whitten, P., Sprince, N. L., Stromquist, A., and 
Zwerling, C. Depressive Symptoms As a Risk Factor for Unintentional 
Injury: a Cohort Study in a Rural County. Inj.Prev. 2006; 12(3): 172-7. 

146. Whooley, M. A., Kip, K. E., Cauley, J. A., Ensrud, K. E., Nevitt, M. C, and 
Browner, W. S. Depression, Falls, and Risk of Fracture in Older Women. 
Study of Osteoporotic Fractures Research Group. Arch.Intem.Med. 3-8-
1999;159(5):484-90. 

147. Zwerling, C, Whitten, P. S., Davis, C. S., and Sprince, N. L. Occupational 
Injuries Among Workers With Disabilities: the National Health Interview 
Survey, 1985-1994. JAMA 12-24-1997;278(24):2163-6. 

148. Magni, G., Caldieron, C, Rigatti-Luchini, S., and Merskey, H. Chronic 
Musculoskeletal Pain and Depressive Symptoms in the General 
Population. An Analysis of the 1st National Health and Nutrition 
Examination Survey Data. Pain 1990;43(3):299-307. 

149. Magni, G., Moreschi, C, Rigatti-Luchini, S., and Merskey, H. Prospective Study 
on the Relationship Between Depressive Symptoms and Chronic 
Musculoskeletal Pain. Pain 1994;56(3):289-97. 

150. Blazer, D., Burchett, B., Service, C, and George, L. K. The Association of Age 
and Depression Among the Elderly: an Epidemiologic Exploration. 
J.Gerontol. 1991;46(6):M210-M215. 

151. Mendes de Leon, C. F., Kasl, S. V., and Jacobs, S. A Prospective Study of 
Widowhood and Changes in Symptoms of Depression in a Community 
Sample of the Elderly. Psychol.Med. 1994;24(3):613-24. 

152. Stallones, L., Marx, M. B., and Garrity, T. F. Prevalence and Correlates of 
Depressive Symptoms Among Older U.S. Adults. Am.J.Prev.Med. 
1990;6(5):295-303. 

153. Atrubin, D., Wilkins, J. R., Ill, Crawford, J. M., and Bean, T. L. Self-Reported 
Symptoms of Neurotoxicity and Agricultural Injuries Among Ohio Cash-
Grain Farmers. Am.J.Ind.Med. 2005;47(6):538-49. 

131 



154. McCurdy, S. A. and Carroll, D. J. Agricultural Injury. Am.J.Ind.Med. 
2000;38(4):463-80. 

155. Mongin, S. J., Jensen, K. E., Gerberich, S. G., Alexander, B. H., Ryan, A. D., 
Renier, C. M., Masten, A. S., and Carlson, K. F. Agricultural Injuries 
Among Operation Household Members: RRIS-II1999. J.Agric.Saf Health 
2007;13(3):295-310. 

156. Paulson, E. H., Gerberich, S. G., Alexander, B. H., Ryan, A., Renier, C. M., 
Zhang, X., French, L. R., Masten, A. S., and Carlson, K. F. Fall-Related 
Injuries Among Agricultural Household Members: Regional Rural Injury 
Study II (RRIS-II). LOccup.Environ.Med. 2006;48(9):959-68. 

157. Stallones, L. and Beseler, C. Farm Work Practices and Farm Injuries in Colorado. 
Inj.Prev. 2003;9(3):241-4. 

158. Roberts, R. E. and Lee, E. S. Occupation and the Prevalence of Major Depression, 
Alcohol, and Drug Abuse in the United States. Environ.Res. 
1993;61(2):266-78. 

159. Eaton, W. W., Anthony, J. C, Mandel, W., and Garrison, R. Occupations and the 
Prevalence of Major Depressive Disorder. J.Occup.Med. 
1990;32(ll):1079-87. 

160. Elliott, M., Heaney, C. A., Wilkins III, J. R., Mitchell, G. L., and Bean, T. 
Depression and Perceived Stress Among Cash Grain Farmers in Ohio. 
Journal of Agricultural Safety and Health 1995;l(3):177-84. 

161. Harford, T. C, Parker, D. A., Grant, B. F., and Dawson, D. A. Alcohol Use and 
Dependence Among Employed Men and Women in the United States in 
1988. Alcohol Clin.Exp.Res. 1992;16(2):146-8. 

162. Brooks, S. D. and Harford, T. C. Occupation and Alcohol-Related Causes of 
Death. Drug Alcohol Depend. 1992;29(3):245-51. 

163. Park, H., Sprince, N. L., Jensen, C, Whitten, P., and Zwerling, C. Health Risk 
Factors and Occupation Among Iowa Workers. Am.J.Prev.Med. 
2001;21(3):203-8. 

164. Colorado Agricultural Statistics Service. Colorado agricultural statistics, 1990. 
1990. USDA, NAS, Colorado Department of Agriculture. 

165. Xiang, H., Stallones, L., and Keefe, T. J. Back Pain and Agricultural Work 
Among Farmers: an Analysis of the Colorado Farm Family Health and 
Hazard Surveillance Survey. Am.J.Ind.Med. 1999;35(3):310-6. 

166. Research Triangle Institute, SUDAAN Example Manual, Release 9.0.1. Research 
Triangle Park, NC: Research Triangle Institute; 2005. 

132 



167. Jonas, B. S. and Wilson, R. W. Negative Mood and Urban Versus Rural 
Residence: Using Proximity to Metropolitan Statistical Areas As an 
Alternative Measure of Residence. Adv.Data 3-6-1997;(281):l-12. 

168. Jones-Webb, R. J. and Snowden, L. R. Symptoms of Depression Among Blacks 
and Whites. Am.J.Public Health 1993;83(2):240-4. 

169. Naimi, T. S., Brewer, R. D., Mokdad, A., Denny, C, Serdula, M. K., and Marks, 
J. S. Binge Drinking Among US Adults. JAMA l-l-2003;289(l):70-5. 

170. Moore, A. A., Gould, R., Reuben, D. B., Greendale, G. A., Carter, M. K., Zhou, 
K., and Karlamangla, A. Longitudinal Patterns and Predictors of Alcohol 
Consumption in the United States. Am.J.Public Health 2005;95(3):458-65. 

171. Gronbaek, M., Mortensen, E. L., Mygind, K., Andersen, A. T., Becker, U., Gluud, 
C, and Sorensen, T. I. Beer, Wine, Spirits and Subjective Health. 
J.Epidemiol Community Health 1999;53(ll):721-4. 

172. Okosun, I. S., Seale, J. P., Daniel, J. B., and Eriksen, M. P. Poor Health Is 
Associated With Episodic Heavy Alcohol Use: Evidence From a National 
Survey. Public Health 2005;119(6):509-17. 

173. Poikolainen, K., Vartiainen, E., and Korhonen, H. J. Alcohol Intake and 
Subjective Health. Am.J.Epidemiol 8-15-1996;144(4):346-50. 

174. Theobald, H., Johansson, S. E., and Engfeldt, P. Influence of Different Types of 
Alcoholic Beverages on Self-Reported Health Status. Alcohol Alcohol 
2003;38(6):583-8. 

175. Graham, K. and Schmidt, G. The Effects of Drinking on Health of Older Adults. 
Am.J.Drug Alcohol Abuse 1998;24(3):465-81. 

176. French, M. T. and Zavala, S. K. The Health Benefits of Moderate Drinking 
Revisited: Alcohol Use and Self-Reported Health Status. Am. J.Health 
Promot. 2007;21(6):484-91. 

177. Veenstra, M. Y., Lemmens, P. H., Friesema, I. H., Garretsen, H. F., Knottnerus, J. 
A., and Zwietering, P. J. A Literature Overview of the Relationship 
Between Life-Events and Alcohol Use in the General Population. Alcohol 
Alcohol 2006;41(4):455-63. 

178. Lasser, K., Boyd, J. W., Woolhandler, S., Himmelstein, D. U., McCormick, D., 
and Bor, D. H. Smoking and Mental Illness: A Population-Based 
Prevalence Study. JAMA ll-22-2000;284(20):2606-10. 

179. Lee, D. J. and Markides, K. S. Health Behaviors, Risk Factors, and Health 
Indicators Associated With Cigarette Use in Mexican Americans: Results 
From the Hispanic HANES. Am.J.Public Health 1991;81(7):859-64. 

133 



180. Pomerleau, C. S., Aubin, H. J., and Pomerleau, O. F. Self-Reported Alcohol Use 
Patterns in a Sample of Male and Female Heavy Smokers. J.Addict.Dis. 
1997;16(3):19-24. 

181. Dawson, D. A. Drinking As a Risk Factor for Sustained Smoking. Drug Alcohol 
Depend. 6-l-2000;59(3):235-49. 

182. Falk, D. E., Yi, H. Y., and Hiller-Sturmhofel, S. An Epidemiologic Analysis of 
Co-Occurring Alcohol and Tobacco Use and Disorders: Findings From the 
National Epidemiologic Survey on Alcohol and Related Conditions. 
Alcohol Res.Health 2006;29(3): 162-71. 

183. Anda, R. F., Williamson, D. F., Escobedo, L. G., Mast, E. E., Giovino, G. A., and 
Remington, P. L. Depression and the Dynamics of Smoking. A National 
Perspective. JAMA 9-26-1990;264(12):1541-5. 

184. Colorado Department of Public Health & Environment. Colorado Health 
Information Data Set. Colorado Behavioral Risk Factor Surveillance 
System . 2008. Available at: 
http://www.cdphe.state.co.us/hs/brfss/index.html. Accessed 10-14-2008. 

185. Mykletun, A., Overland, S., Aaro, L. E., Liabo, H. M., and Stewart, R. Smoking 
in Relation to Anxiety and Depression: Evidence From a Large Population 
Survey: the HUNT Study. Eur.Psychiatry 2008;23(2):77-84. 

186. Nelson, D. E., Holtzman, D., Bolen, J., Stanwyck, C. A., and Mack, K. A. 
Reliability and Validity of Measures From the Behavioral Risk Factor 
Surveillance System (BRFSS). Soz.Praventivmed. 2001;46 Suppl l:S3-42. 

187. Rautiainen, R. H. and Reynolds, S. J. Mortality and Morbidity in Agriculture in 

the United States. J.Agric.Saf Health 2002;8(3):259-76. 

188. SAS, Version 9.1. Research Triangle Institute9.1. Cary, N.C.; 2002. 

189. Stokes, M. E., Davis, C. S., and Koch, G. G., Categorical Data Analysis using the 
SAS System. 2nd ed. Cary, NC: SAS Institute Inc; 2000. 

190. Twisk, J. W. R., Applied Longitudinal Data Analysis for Epidemioogy. 
Cambridge: University Press; 2003. 

191. Williamson, D. S., Bangdiwala, S. I., Marshall, S. W., and Waller, A. E. Repeated 
Measures Analysis of Binary Outcomes: Applications to Injury Research. 
Accid.Anal.Prev. 1996;28(5):571-9. 

192. Harel, Y , Overpeck, M. D., Jones, D. H, Scheidt, P. C, Bijur, P. E., Trumble, A. 
C , and Anderson, J. The Effects of Recall on Estimating Annual Nonfatal 
Injury Rates for Children and Adolescents. Am.J.Public Health 
1994;84(4):599-605. 

134 

http://www.cdphe.state.co.us/hs/brfss/index.html
http://Accid.Anal.Prev


193. Landen, D. D. and Hendricks, S. Effect of Recall on Reporting of at-Work 
Injuries. Public Health Rep. 1995;110(3):350-4. 

194. Mock, C, Acheampong, F., Adjei, S., and Koepsell, T. The Effect of Recall on 
Estimation of Incidence Rates for Injury in Ghana. Int. J.Epidemiol 
1999;28(4):750-5. 

195. Zwerling, C, Sprince, N. L., Wallace, R. B., Davis, C. S., Whitten, P. S., and 
Heeringa, S. G. Effect of Recall Period on the Reporting of Occupational 
Injuries Among Older Workers in the Health and Retirement Study. 
AmJ.Ind.Med. 1995;28(5):583-90. 

196. Leff, M. Depressive symptoms, drinking patterns, and farm work injuries among 
Colorado farm residents [dissertation]. Ft. Collins (CO): Colorado State 
University; 2008. 

197. Epi Info. Centers for Disease Control and Prevention (CDC)3.2. 2004. 

198. McCoy, C. A., Carruth, A. K., and Reed, D. B. Women in Agriculture: Risks for 
Occupational Injury Within the Context of Gendered Role. J.Agric.Saf 
Health 2002;8(l):37-50. 

199. Gallagher E. and Delworth U. The Third Shift: Juggling Emploment, Family, and 
the Farm. Journal of Rural Community Psychology 1993;12(2):21-36. 

200. Bush, B., Shaw, S., Geary, P., Delbanco, T. L., and Aronson, M. D. Screening for 
Alcohol Abuse Using the CAGE Questionnaire. Am.J.Med. 
1987;82(2):231-5. 

135 



Appendix A: Center for Epidemiological Studies - Depression Scale 
How often in the past week 
have you: 

1. Felt bothered by things 
that don't usually 
bother you. 

2. Not felt like eating; 
had a poor appetite. 

3. Felt you could not 
shake off the blues 
even with help from 
your family and 
friends. 

4. Felt you were as good 
as other people. 

5. Had trouble keeping 
your mind on what 
you were doing. 

6. Felt depressed. 
7. Felt that everything 

you did was an effort. 
8. Felt hopeful about the 

future. 
9. Thought your life had 

been a failure. 
10. Felt fearful. 
11. Slept restlessly. 
12. Felt happy. 
13. Talked less than usual. 
14. Felt lonely. 
15. Felt people were 

unfriendly. 
16. Enjoyed life. 
17. Had crying spells. 
18. Felt sad. 
19. Felt that people 

disliked you. 
20. Felt that you could not 

get going. 

Rarely or 
none of the 
time 

(<1 day) 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 

Some or a 
little of the 
time 

(1-2 days) 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

Occasionally 
or a 
moderate 
amount of 
time 
(3-4 days) 
2 

2 

2 

2 

2 

2 
2 

2 

2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

Most or all 
of the time 

(5-7 days) 

3 

3 

3 

3 

3 

3 
3 

3 

3 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 

3 
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