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Lay summary 

   Findings of this study showed that police officers perceiving themselves as having a lower status in the 

police had a higher overall ANS activity. A higher overall ANS activity was also related to more stress-related 

physical symptoms. Those results support the idea that more narrowly defined subjective social status may be 

more closely linked to biological stress mechanisms. Additionally, sAA activity was specifically related to 

physical, but not mental health problems. 
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Abstract 

The objective of this study was to assess basal autonomic nervous system (ANS) activity as a pathway 

social status (country, community, friends, police) and their health (depression, posttraumatic stress, physical 

symptoms) and collected twelve saliva samples over two days for basal α-amylase activation (sAA) assessment. 

Multilevel regression analyses revealed that subjective social status in the police and physical symptoms 

explained a significant part of the variance in diurnal sAA activity patterns. The current findings support the 

idea that more narrowly defined subjective social status may be more closely linked to biological stress 

mechanisms. Additionally, sAA activity was specifically related to physical, but not mental health problems. 

Keywords: salivary alpha-amylase, police, subjective social status, physical health, mental health, stress 

linking subjective social status to health in a high-demand work environment. It was hypothesized that officers 

with a lower status experienced more chronic stress (higher basal ANS activity), and that chronic stress was 

related to more health problems. Fifty-six male and female Swiss police officers self-reported on subjective 

These results suggest that subjective social status referencing one’s work environment may be a promising early 

indicator of health-relevant changes in stress-related physiological systems. 
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Low Subjective Social Status in the Police is Linked to Health-Relevant Changes in Diurnal Salivary 

Alpha-Amylase Activity in Swiss Police Officers 

Introduction 

Law enforcement is an occupation characterized by the need to balance daily exposure to violent and 

volatile situations, an increasing public demand for security and probity, and a heavy administrative workload 

in a rigid organizational structure (Collins & Gibbs, 2003; Gershon, Barocas, Canton, Li, & Vlahov, 2009; 

McCarty, Zhao, & Garland, 2007; Violanti & Marshall, 1983). These demands represent stressors, suggesting 

that daily routine police work is a risk factor for chronic stress (Dantzer, 1987). Since chronic stress has 

consistently been associated with negative health outcomes, it is not surprising that police officers are at a high 

risk for stress-related physical (e.g., hypertension, heart disease, pain, etc.) and mental health problems (e.g., 

Aamodt, 2008; Arter, 2008; Austin-Ketch et al., 2012), including PTSD and depression (e.g., Alkus & Padesky, 

1983; Lilly, Pole, Best, Metzler, & Marmar, 2009; Meffert et al., 2008; Violanti et al., 2007). 

Past research has identified low subjective social status (SSS) as a risk factor for elevated stress (e.g., 

Adler, Epel, Castellazzo, & Ickovics, 2000) and health problems (e.g., Habersaat, Geiger, Abdellaoui, & Wolf, 

2015; Singh-Manoux, Marmot, & Adler, 2005). SSS is typically defined as one’s perceived position relative to 

the self-defined groups ‘country’ and ‘community’ (MacArthur ladders: Adler et al., 2000). However, more 

recent work has examined modified versions of this instrument showing that SSS related to social groups 

defined more proximally (e.g., colleagues) were more strongly related to health-relevant outcomes, specifically 

subjective well-being, than status among more distal social groups (e.g., country; Anderson, Kraus, Galinsky, & 

Keltner, 2012). 

Law enforcement not only is a high-stress occupation with increased health risks (e.g., Austin-Ketch et 

al., 2012; Collins & Gibbs, 2003; Dantzer, 1987; Gershon et al., 2009), but the police force is a highly 

hierarchical and cohesive organization with members showing strong self-identification with their role. As such, 
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an officer’s perceived social standing within the police force may be a particularly interesting indicator of 

health, as perceiving higher status in the police does not protect against being exposed to the same risk factors 

as officers who perceive their status to be low. Recent work has supported this idea (Habersaat et al., 2015), 

raising the question regarding the mechanisms underlying the link between SSS and health in this particular 

population. 

Stress has been consistently discussed as an important mediator between low subjective social status and 

negative health outcomes (e.g., Adler et al., 2000). Specifically, exposure to chronic stress has been shown to be 

associated with dysfunctions of the autonomic nervous system (ANS) (Strahler, Berndt, Kirschbaum, & 

Rohleder, 2010; Vigil, Geary, Granger, & Flinn, 2010; J. M. Wolf, Nicholls, & Chen, 2008), which in turn have 

been linked to negative health outcomes, including depression and posttraumatic stress (Charkoudian & 

Rabbitts, 2009; Mahfoud et al., 2011; Schwartz & De Ferrari, 2011; Stetler & Miller, 2011; Wessa, Rohleder, 

Kirschbaum, & Flor, 2006; O. T. Wolf, 2008). While previous studies confirmed links between status in the 

police and ANS indicators in the context of exposure to an acute laboratory stressor (Akinola & Mendes, 2013) 

and between status in the police, perceived stress and sleep quality (Charles et al., 2011), we are not aware of 

any study examining ANS functioning as an important link between SSS and chronic stress-related health 

outcomes in the high-risk population of police officers. 

One reason for the scarcity of studies is that ANS assessment typically implies equipment and 

processing-intensive procedures in a laboratory setting (e.g., electrocardiogram) or invasive and restrictive 

procedures (e.g., repeated blood sampling). However, recently, salivary α-amylase (sAA) has emerged as a non-

invasive and ambulatory marker of ANS activity (e.g., Nater & Rohleder, 2009). Subsequent studies supported 

the role of basal sAA activity as a health marker, such that a higher basal sAA activity was associated with 

traumatic situations (Virgil, Geary, Granger, & Flinn, 2010), depression symptoms (Ishitobi et al., 2010), and 

hypertension (Strahler, Kirschbaum, & Rohleder, 2011). Likewise, altered sAA levels at awakening were 

related with posttraumatic stress (Thoma, Joksimovic, Kirschbaum, Wolf, & Rohleder, 2012). Together, these 

studies suggest that a higher basal sAA is related to more negative health outcomes. However, to date, studies 
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simultaneously capturing the various circadian components of basal sAA activity and identifying potential 

differential links to mental and physical health are still missing, both in the general population as well as in a 

law enforcement context. 

The current study aimed at assessing basal sAA activity to test ANS functioning as a pathway linking 

subjective social status and health outcomes (i.e., stress-related physical symptoms, depression and post-

traumatic stress symptoms) in a chronically stressed and high risk population. In more detail, the aims were (1) 

to characterize basal sAA activity patterns in a group of Swiss police officers; (2) to identify the role of SSS 

relative to both distal (e.g., country) and proximal groups (e.g., police) as a potential determinant of basal sAA 

activity dysfunctions; and lastly, (3) to replicate previously described links between health outcomes and basal 

sAA activity. 

Method 

Participants 

A total of 101 participants were recruited from a state police department in Switzerland. All participants 

were French-speaking Swiss nationals. Officers who were taking medication that could interfere with saliva 

collection or affect the ANS, such as medication for hypertension and diabetes type II (n = 7) were excluded 

from participation. Among those eligible, 12 participants dropped out before the end of the study (attrition rate 

= 88%) and 14 were excluded due to failure to return questionnaires or due to multiple missing data. After 

exploratory analyses on sAA, 10 participants were identified as outliers (either positive or negative) or did not 

comply with saliva collection procedures and were excluded. Finally, multivariate analyses identified 2 

additional outliers who were also removed from analyses. The final sample was therefore composed of 56 

police officers. Importantly, participants included and excluded were comparable in terms of socio-demographic 

factors (see Table 1). 

The study was approved by the Ethics Commission for Studies in Humans in Lausanne, Switzerland, the 

Institutional Review Board at Brandeis University, police administration, as well as police labor unions. 

Participants provided a written informed consent. Data were identified with participant numbers only and 
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consent forms containing the participants’ signature were stored separately from the data. None of the data 

collected were shared with the police administration or anyone else besides study personnel. Participation was 

not compensated. 

[Table 1] 

Procedure 

Police officers were recruited through the office of psychological services of the State Police via emails 

and flyers displayed throughout the police department. Interested officers scheduled their study participation on 

the department’s intranet. Data collection took place over the course of one month (July 2014) in the police 

department, during duty time, in the administrative floor in a private and confidential area. During the first one-

on-one appointment, the objectives and procedures of the study were explained, any questions or concerns 

addressed, and written consent collected. Participants then underwent a 20-minute interview collecting socio-

demographic information as well as information concerning medication use, health, smoking, substances use, 

and physical symptoms. Subsequently, participants were asked to complete a set of questionnaires assessing 

symptoms of posttraumatic stress and depression, and subjective social status. Participants then received 12 

Salivettes® (Sarstedt, Rommelsdorf, Germany) for saliva samples collection over the course of two days (6 

samples per day, at least 2 days after the last nightshift), a booklet of instructions for saliva sampling and a diary 

to report exact time of saliva collection as well as specific events occurring during the day (e.g., exercise, stress, 

smoking). In case of current antibiotic or analgesic medication intake, saliva sampling was postponed until after 

recovery. The participants were instructed to keep saliva samples in the fridge until handing them back to the 

research team (for more detail, see Habersaat et al., 2015). 

Measures 

Socio-Demographic Measures 

The MacArthur Scales of Subjective Social Status (SSS; Adler et al., 2000) consist of two ladder 

measures assessing participants’ perceived position in the social hierarchy. Participants place an ‘X’ on the 
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ladder rung from 1 to 10 where they feel they stand, with higher rungs representing higher status. One ladder 

asks participants to rate their status relative to the country as a whole, with those at the top of the ladder being 

those with the most money, best jobs, and most education. In the other ladder, participants rate themselves 

compared to their community, defined as whatever is most meaningful to them. The current study added two 

additional ladders asking participants to rate their perceived social status compared to the police as a whole and 

compared to their friends using language from the community ladder. In previous research, SSS has been shown 

to predict health outcomes independent of socioeconomic status (Adler et al., 2000; Singh-Manoux, Adler, & 

Marmot, 2003) and to have adequate test-retest reliability at six month follow-up (ρ = .62, p < .01; Operario, 

Adler, & Williams, 2004).  

Health Measures 

The Cohen-Hoberman Inventory of Physical Symptoms (CHIPS; Cohen, Kamarck, & Mermelstein, 

1983) is a list of 33 common physical symptoms (e.g., back pain, headache). Each item is rated on how much 

each symptom bothered the individual during the past two weeks on a 0 (“not at all”) to 4 (“extremely”) scale. 

A total score is computed by summing items, with scores ranging from 0 to 132. The inventory is reliable (in 

the present study Cronbach’s α = .83) and positively correlated with use of health facilities in the following 

seven weeks (Cohen et al., 1983).  

The Mississippi Scale – Police version (MIS; Lilly et al., 2009) is a validated adaptation (in the present 

study Cronbach’s α = .82) of the Mississippi Scale for Combat-Related Posttraumatic Stress Disorder (Keane, 

Caddell, & Taylor, 1988). Respondents rated 35-items describing PTSD-related symptoms such as “If someone 

pushes me too far, I am likely to become violent”, on a Likert-type scale from 1 (not at all true) to 5 (extremely 

true). Items are summed to compute a cumulative PTSD symptom severity score.  

The Beck Depression Inventory – Short Form (BDI-SF; Beck, Steer, & Brown, 1996) is a 13-item 

version of the Beck Depression Inventory questionnaire measuring severity of depression symptoms according 

to DSM-IV criteria for depression. Participants rate symptoms on a 0 (absent) to 3 (very often) scale of 

intensity. Sum scores range from 0 to 39, with higher scores indicating more severe depressive symptoms. 
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Scores of ten and higher indicate high depression (Sensitivity=100% and Specificity = 83.1% ; Furlanetto, 

Mendlowicz, & Bueno, 2005). The present study used the validated French version (Bourque & Beaudette, 

1982), for which test–retest procedure indicated adequate stability over a 4-months period and internal 

consistency was high (Cronbach’s α = .90). In the present study, the reliability was acceptable (Cronbach’s α = 

.68). 

Salivary α-amylase 

Alpha-amylase concentrations in saliva were determined as indicators of ANS functioning. For that, 

saliva was collected by asking participants to place a dental cotton roll provided in a plastic container 

(Salivettes®, Sarstedt AG, Germany) into their mouth and moving it in a circular pattern for 2 minutes to ensure 

collection of saliva from all glands (Decaro, 2008; Rohleder & Nater, 2009). Each participant collected saliva 

samples during 2 days (6 samples per day: directly after awakening, 15 and 30 minutes after awakening, just 

before mealtime at midday, just before mealtime in the evening and before going to bed) (see Pruessner et al., 

1997). Each exact time of saliva collection was reported in a diary. Participants were instructed not to eat, drink 

beverages with sugar or providing energy (e.g., coffee: Bishop, Walker, Scanlon, Richards, & Rgers, 2006), 

smoke or brush teeth at least one hour prior to saliva collection. 

Saliva samples were sent by express airmail to the Laboratory for Biological Health Psychology of the 

Brandeis University (Waltham, MA, USA). Alpha-amylase has been shown to be stable at room temperature for 

at least a period of for 96 hours (Granger et al., 2006) and was shown to be flow-rate independent (Granger et 

al., 2006; Vining, McGinley, & Symons, 1983). Upon arrival, saliva was extracted by centrifugation at 2000rpm 

for 5 min, transferred into deep-well plates, and stored at –30°C until assayed (Kahn, Rubinow, Davis, Kling, & 

Post, 1988; Vining et al., 1983). Salivary α-amylase activity was measured according to the procedure described 

by Rohleder, Wolf, Maldonado, and Kirschbaum (2006). In short, duplicates of 20µl of standards and diluted 

saliva (1:625) were incubated with 50 µl of substrate reagent (Roche Diagnostics, Mannheim, Germany) in a 

water-bath at 47°C for 3 minutes. Optical density was measured at 405nm. After a second incubation (5 minutes 

at 47°C) and measurements, increases in absorbance were calculated and transformed to α-amylase 



Status and stress in police officers 

11 

concentrations (U/ml) using a linear regression calculated for each micro-plate (inter- and intra-assay variation 

<10%). 

Ancillary Variables 

Information on age, gender, Body Mass Index (BMI, kg/m
2
), smoking status, marital status, number of

children, years of police service, and police divisions (Community, Emergency and Criminal) were collected. 

Specifically BMI, smoking status and police divisions were considered as potential confounding variables in 

target analyses, as they may influence sAA activity or had been shown to influence health outcomes in previous 

investigations on this sample (see Habersaat et al., 2015). Furthermore, controlling for police division allowed 

for addressing systematic differences in shiftwork schedules. 

Analytical Plan 

First, socio-demographic characteristics of included and excluded participants were compared using χ
2

tests for categorical or nominal variables and Student’s T-tests for continuous variables (Table 1). Next, 

distribution of α-amylase levels as well as SSS and health variables (Table 2) were assessed and outliers were 

identified. In order to test for possible confounders, all variables of interest were compared across gender using 

Mann-Whitney U tests. A GLM repeated measures was used to compare ratings on the four SSS ladders. The 

associations between sAA diurnal activity and subjective social status (in the community, in the country, among 

friends, and in the police) as well as between sAA diurnal activity and health variables (physical symptoms, 

depression and posttraumatic stress symptoms) were investigated with hierarchical multilevel regression 

analyses (HLM 7, SSI Inc., Skokie, IL). Smoking status (0 = no; 1 = yes), BMI, and police division 

(Community, Emergency, and Criminal, coded as two dummy variables) were controlled. 

Two 2-level (uncentered factors) models were computed separately in order to avoid type-II error due to 

the moderate sample size. For both models, level 1 (occasion level measurement) included sAA activity 

measurements, saliva collection times (in minutes relative to the first assessment) and day, and level 2 

(individual level) introduced control variables (i.e., BMI, police division, smoking). The first model tested the 

link between SSS and sAA: 
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Level 1: sAA = β00 + β01*(time) + β02*(day) + E 

Level 2: β0j = β00 + β 01*(BMI) + β 02*(smoke) + β 03*(police division dummy 1) + β 04*(police 

division dummy 2) + β 05*(SSS Country) + β 06*(SSS Community) + β 07*(SSS Friends) + β 

08*(SSS Police) + R0 

A similarly constructed second model tested the link between sAA and health symptoms (physical 

symptoms: CHIPS; depressive symptoms: BDI; PTSD symptoms: MIS). 

Level 1: sAA = β00 + β01*(time) + β02*(day) + E 

Level 2: β0j = β00 + β 01*(BMI) + β 02*(smoke) + β 03*(police division dummy 1) + β 04*(police 

division dummy 2) + β 05*(physical symptoms) + β 06*(depression symptoms) + β 07*(PTSD 

symptoms) + R0 

Residuals distributions were screened and two outliers identified in this step were removed and analyses 

were rerun (see participant section above; final sample: n = 56). 

Results 

Descriptive Analysis 

Descriptive information on SSS measures as well as health indicators are summarized in Table 2. No 

significant differences were found between men and women in terms of SSS, physical, depression and 

posttraumatic stress symptoms (all p’s > .16; except second sAA sample on day 2: p = .033).  Means for SSS 

relative to country, community and friends were all over the theoretical mean (>5), while subjective status 

relative to the police was below the theoretical mean (<5). A GLM assessing all four SSS ladders as repeated 

measures confirmed that ratings across the ladders were significantly different (F(3) = 32.51; p < .001; ɳ2
p =

.37), with SSS in the police rated significantly lower (all p’s < .001) and SSS among friends rated significantly 

higher (all p’s < .005) than the three other SSS ladder ratings. 

In terms of health outcomes, police officers reported low depression, but moderate to high posttraumatic 

stress and physical symptoms (no mean over the clinical range). In line with this mental health pattern, PTSD 

symptoms were negatively (significantly and at a trend level) associated with all four status indices (-.23 ≤ r ≤ -
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.44, all p’s ≤ .089; see Table 3), while depressive symptoms were only linked to SSS in the community (r = -

.33, p = .014; all other SSS ladders: r’s ≤ -.16, p’s ≥ .10). Again, only lower status in the community was at the 

trend level associated with more physical symptoms (r = -.24, p = .076; all other SSS ladders: r’s ≤ -.22, p’s ≥ 

.10). 

[Table 2] 

Salivary α-amylase activity levels were very consistent across the two assessment days (.39 ≤ r ≤ .74, all 

p’s ≤ .003) and showed the expected pattern of decreasing levels over the first hour after wake-up, subsequently 

high levels for the remainder of the day, and slight decreases towards bedtime (see Table 3). 

[Table 3] 

Multilevel Regressions 

To address the study aims, first, multilevel regression was used to investigate potential differential links 

between SSS measures and basal sAA activity (see equation in analytical plan section). Results revealed that 

specifically SSS in the police explained a significant portion of sAA activity variance (β08 = -7.89; p = .044, 

Cohen’s d = .28, Confidence Interval (CI) at 95%: -14.15 - 1.63; see Figure 1). In more detail, individuals with 

lower SSS in the police began their day with a higher sAA level followed by a steep decrease and higher levels 

during the second part of the day, compared to individuals with higher SSS in the police. 

To test for associations between basal sAA activity and health outcomes, a second model was computed 

including physical (CHIPS), depressive (BDI), and PTSD symptoms (MIS) in the second level. Results revealed 

that physical symptoms only (β05 = 2.26; p = .021, Cohen’s d = .31, CI at 95%: 0.66 – 3.83) explained a 

significant portion of the variance in sAA activity (see Figure 2) such that individuals with a higher CHIPS 

score, i.e., more physical symptoms, had higher sAA levels throughout the day compared to individuals with 

lower CHIPS scores. 

Both figure 1 and 2 are illustrations of the multilevel analysis findings. SSS in the police and CHIPS 

scores were binned according to their means in low versus high groups. Alpha-amylase scores were averaged 
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over the two days without taking the exact time of collection into account. BMI, Police Divisions and Smoking 

Status were not controlled in those figures. Therefore, both figures are only illustrations and do not represent the 

exact output of the multilevel analyses. 

[Figure 1 & 2] 

Discussion 

The current study set out to investigate the health relevance of SSS relative to different social groups in 

police officers with a focus on basal sAA activity as a chronic stress indicator. Overall, subjective social status 

ratings relative to non-work social groups increased with proximity, while status ratings in the police were 

lowest. However, only status among the police was differentially linked to sAA activity patterns, with police 

officers reporting lower status showing higher sAA activity throughout the day. Overall elevated sAA activity 

levels were furthermore associated with more physical health symptoms. 

Status Ratings Are Differentially Linked to Salivary Alpha-Amylase Activity 

First, our findings support the idea that SSS ratings vary considerably depending on the reference group. 

More specifically, in the current study population of Swiss police officers, status ratings increased with 

proximity, i.e., from status in the country to status in the community to the highest ratings being for status 

among friends. This pattern, however, did not hold true for status ratings among the police. Here officers 

reported even lower standing than compared to the entire population of the country. Interestingly, status ratings 

relative to the country have consistently been reported to most closely reflect actual socioeconomic status (e.g., 

Ghaed & Gallo, 2007). Thus, it is possible that, in a very hierarchical structure in which roles are clearly 

defined, differences between subjective and objective social statuses are reduced, such that officers with a 

perceived lower status actually have a lower position in the police hierarchy. Importantly, position in the police 

hierarchy determines work environment and type of tasks. For example, officers with a lower position in the 

police hierarchy are usually working in the field, while officers with a higher status tend to do more 

administrative work. As a consequence, stressors police officers are exposed to may vary considerably (e.g., 
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Brown & Campbell, 1990). Previous research further points to associated differences in physiological stress 

responses, with higher SSS in the police being related to more adaptive regulatory strategies in stressful 

situations (Akinola & Mendes, 2013). The current findings suggest that status among the police and thus type of 

stressors experienced may also differentially influence basal sAA activity. It could be speculated that 

unpredictable and frequent stressors associated with lower position tasks may lead to more chronic activation of 

stress systems, which over time is reflected in elevated basal sAA activity during the day observed among 

officers reporting lower subjective status in the police compared to those officers reporting higher status. 

Interestingly, this appears to be specific to status ratings among the police, as no associations were found 

between sAA activity and subjective social status ratings related to country, community, or friends. Perhaps 

social status among the police not only encompasses some components of objective socioeconomic status, but 

given the highly cohesive social work environment, police status may also capture some of the more salient 

aspects of an individual’s status in their community and friends as well. Others have suggested that status 

among close social groups with whom one has frequent face-to-face contact have the potential to be most 

relevant for health (Anderson et al. (2012). As such, the likelihood for social status to impact stress-related 

physiological processes may have been the highest for status ratings concerning the police as reference group. 

To test for such integration of multiple references, future studies may include qualitative reports of information 

individuals think about when defining their reference groups.  

Diurnal Salivary Alpha-Amylase Activity is Differentially Linked to Health Outcomes 

Next, we assessed the health relevance of differences in diurnal sAA activity patterns and observed a 

significant link between diurnal sAA activity and physical symptoms. More specifically, police officers with a 

higher level of physical symptoms showed systematically higher sAA levels compared to police officers with a 

lower level of physical symptoms. This finding replicates previous reports of associations between ANS indices 

(higher resting heart rate) and physical problems, including cardiovascular disease, coronary heart disease, and 

cancer (Greenland et al., 1999) as well as somatic complaints (e.g., McFarlane, Atchison, Rafalowicz, & Papay, 

1994). In contrast, no associations were observed between diurnal sAA activity and psychological symptoms, 
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despite earlier findings of positive relationships between basal sAA activity and depressive symptoms as well as 

posttraumatic stress symptoms (Ishitobi et al., 2010; Virgil et al., 2010). One reason for these contrasting 

findings may be that police officers in the current study reported generally low levels of depressive symptoms 

and a heterogeneous pattern of posttraumatic stress symptoms. It may be that dysfunctions in basal sAA activity 

only become apparent at clinically relevant symptom severity. To test this hypothesis, future studies should 

include police officers suffering from diagnosed mental disorders. 

Limitations 

This study has multiple strengths such as a homogeneous sample of police officers exposed to the same 

work environment, objective stress measures, and is the first study to consider SSS as having an impact on 

health-relevant stress mechanisms. However, findings of the current study have to be considered in the light of 

several limitations. First, participants taking medication impacting sAA activity levels were excluded from the 

present analyses. However, excluded and included participants were comparable in terms of socio-demographic 

variables, and diurnal sAA activity profiles were nevertheless linked specifically with physical symptoms. 

Second, although a sample size above 50 is considered sufficient to conduct multilevel regression analyses 

(Hox, 2002), Van der Leeden and Busing (1994) recommended an overall number of observations of 900 

(according to level and data points). Our sample encompassed 672 observations (56*12) and had a small effect 

size (Cohen’s d 0.28 – 0.31), suggesting low power. As a consequence, the current results should be considered 

preliminary. Third, the cross-sectional design did not allow for a causal interpretation of the results. For 

example, physical symptoms may influence ANS functioning or ANS dysfunctions may result in physical 

symptoms, although previous literature suggests the latter (e.g., Greenland et al., 1999). A fourth limitation is 

the possibility of a selection bias, such that only very stressed police officers had an interest to take part in the 

study. On the other hand, highly stressed officers may also have felt that they did not have enough time to take 

part in the study, thus potentially balancing out the former issue. Similarly, it is possible that participants who 

were excluded from the analyses were higher in symptoms than those included. Fifth, given the nature of the 

occupation, it was not possible to control all aspects of data collection. Particularly differences in time of day 
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questionnaire data were collected could have affected, for example, perception or reporting of health symptoms. 

Although we adhered to recommendations for controlling potential sAA confounds (e.g., physical effort, 

situational stress), sAA levels can be influenced by a multitude of factors. Therefore, we cannot exclude that 

factors other that those controlled in the current study may have introduced noise to the sAA measures.  Finally, 

despite assurance of confidentiality regarding participation and anonymity of the data collected, as well as the 

encouragement of the police management, the study took place in the police department building, which may 

have discouraged some officers from participating. 

Conclusion 

Taken together, results of the current study suggest that subjective social status referencing one’s work 

environment may be a promising early indicator of health-relevant changes in stress-related physiological 

systems. These changes presented as generally elevated diurnal salivary α-amylase activity, i.e., potential ANS 

dysfunction. Future studies will have to determine to what extent the proposed processes are solidified in the 

context of physical diseases and whether similar associations will be found for clinically relevant levels of 

mental health symptoms. 
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Tables & Figures 

Table 1: Socio-demographic data of included and excluded participants 

Included Excluded 

n 56 45 

n(%) n(%) χ
2

Gender (male) 47 (83.9) 35 (77.7) 0.32 

Police division 0.91 

Proximity 20 (35.7) 15 (33.3) 

Emergency 20 (35.7) 20 (44.4) 

Criminal 16 (28.6) 10 (22.2) 

Marital status 0.87 

Single 14 (25.0) 15 (33.3) 

Married 33 (58.9) 24 (53.3) 

Divorced 9 (16.1) 6 (13.3) 

Children (yes) 39 (69.6) 29 (64.4) 0.31 

Smoking (yes) 9 (16.1) 6 (13.3) 0.15 

M(SD) M(SD) t 

39.46 (8.13) 40.42 (9.10) 0.56 

14.30 (8.68) 15.61 (9.47) 0.72 

Age 

Years of duty 

Body Mass Index (kg/m
2
) 26.71 (3.78) 26.10 (2.83) 0.37 
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Table 2: Descriptive information of self-reported status and health (individual / level 2 variables). 

Min Max Mean SD 

Subjective Social Status : Country 3 9 6.05 1.27 

Community 3 9 6.20 1.24 

Friends 4 10 6.82 1.44 

Police 1 9 4.64 1.88 

Health symptoms: Physical  1 34 11.23 7.82 

Posttraumatic stress 42 88 63.75 10.96 

Depression  0 9 2.93 2.34 
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Table 3. Saliva α-amylase activity (U/ml) and collection times (hrs) over two days 

Wake up Wake up + 15 

min 

Wake up + 30 

min 

Before 

Lunchtime 

Afternoon Before bedtime 

Day 1 

sAA 72.41 (83.80) 33.84 (27.22) 35.81 (27.13) 105.73 (72.92) 107.21 (78.95) 87.22 (82.44) 

Time 0640 (0131) 0655 (0131) 0711 (0130) 1225 (0048) 1922 (0105) 2307 (0050) 

Day 2 

sAA 77.10 (85.24) 25.47 (17.51) 31.60 (21.34) 115.71 (80.79) 108.57 (76.69) 88.42 (76.07) 

Time 0628 (0115) 0643 (0115) 0700 (0114) 1232 (0105) 1920 (0055) 2305 (0102) 

Mean (Standard Deviation) 
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