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Abstract topic
´ The topic of this presentation is the benefits of rapid 

diagnosis of chronic inflammatory response syndrome 
(CIRS) for patients exposed to water-damaged buildings 
(WDB) with multisystemic symptoms no explained by 
conventional medicine in primary care settings found it in 
a study conducted by a Nurse Practitioner. A quasi-
experimental study with 25 participants was conducted by 
a primary care provider to evaluate the health benefits of a 
diagnosis of CIRS for these patients. A pre/post-test 
approach and a quantitative single group design were 
used to collect the data and compare it before and after 
the diagnosis. Paired t-tests and ANOVA test were 
implemented using the SPSS program. The participants 
were screened for symptoms and signs of CIRS with three 
different tools (37 symptoms questionnaire, VCS test, and 
CIRS biomarkers in the blood), before and after the 
diagnosis and treatment in four to six weeks. The data 
were compared showing a statistically significant 
difference between the two measures (significance F= 
248.330, p=.000), concluding that the rapid diagnosis of 
CIRS by primary care providers could be beneficial for 
these patients. Existing knowledge and guidelines such as 
the US Government Accountability Office consensus 
statement of CIRS and the high-value care were 
translated into primary care clinical practice to improve the 
health outcomes of these patients. 



Motivation
´ Medically unexplained symptoms are a 

rising concern and represent a problem for 
practitioners, patients and the health-care 
system. Since CIRS is not well understood 
or accepted by many healthcare providers, 
patients affected by CIRS are managed in 
primary care as patients with medically 
unexplained symptoms or misdiagnosed 
with other medical entities which leads to 
multiple referrals, additional risk of iatrogenic 
harm, and increase of health care costs. The 
absence of treatment and prolonging of the 
illness symptoms contributes to the 
increment in levels of disability and 
decreases the quality of life in these 
patients. If the screening and early diagnosis 
of CIRS could start in primary care, the 
health of these patients could improve more 
rapidly which would increase their quality of 
life.



The problem
´ Currently, comparative trials conducted by the Science Advisory 

Board (SAB) of the Environmental Protection Agency (EPA) 
place poor indoor air quality (IAQ) among the five most serious 
environmental risks for people's health. These findings should 
raise more awareness among healthcare providers, patients, and 
healthcare system about environmental diseases such as CIRS. 
Patients with CIRS make visits to their primary health care 
providers with symptoms such as general malaise, weakness, 
tiredness, headaches, irritability, poor concentration, memory 
problems, itching, numbness, unusual skin sensations, shortness 
of breath, cough, gastrointestinal symptoms, joint and muscle 
pain. These symptoms are all subjective complaints and 
consequently not easy to document. Additionally, the fact that 
CIRS patients in most cases meet the standards for other 
conditions and illnesses such as fibromyalgia, multiple sclerosis, 
lupus, and others, complicates the diagnosis. The outcomes of 
this study were related to the assessment of the effectiveness of 
clinical practice interventions such as the rapid diagnosis of 
CIRS in adults to provide a solution to the gap in the 
management of patients with medically unexplained 
multisystemic symptoms exposed to WDB who remain 
undiagnosed or misdiagnosed without resolution of their 
symptoms in primary care. This intervention implemented by 
primary care providers can improve the health condition and 
quality of life of these patients and reduce health care costs. 



Study design
´ A quantitative method, a quasi-experimental design and a 

nonrandomized intervention with a single group were used 
in this study. A pre-posttest approach that measured the 
occurrence of an outcome before and again after an 
intervention was implemented. The use of this design 
procedures avoided some of the limitations intrinsic to the 
no randomized, small sample researches, with this allowing 
this study to yield evidence that showed the benefits of 
rapid diagnosis of CIRS in primary care. The target 
population was patients with medically unexplained 
multisystemic symptoms no relieved with conventional 
treatments which were misdiagnosed with other medical 
conditions not demonstrated with standard tests. The 
research tools used to collect the data were the 
questionnaire of the 37 more common symptoms of CIRS, 
the CIRS biomarkers in blood, and the visual contrast 
sensitivity (VCS) test. This quantitative method evaluated 
the improvements in patient's health quantitatively by 
measuring fixed symptoms and physical signs and 
regulated proinflammatory markers before and after the 
diagnosis and treatment of CIRS in four to six weeks.



Study design
´ Participants were recruited from a health care center 

located in the southwest region of the US. The sample 
population was 25 adults (n=25), 21 females and four 
males. Individuals selected to participate in this study met 
the following parameters: adults between 18 to 64 years of 
age, exposed to damp indoor spaces, complaining of 
medically unexplained multisystemic symptoms, 
misdiagnosed and treated for other medical conditions 
without resolution of their symptoms with visual acuity 
better than 20/50. 

´ The investigator used 3 research tools:

1- The standardized 37 most common CIRS symptoms 
questionnaire (yes/no)

2- The VCS test (pass/fail)

3- Biomarkers for CIRS

The mean of symptoms, failure VCS test and abnormal 
biomarkers for each patient was calculated and compared 
before and after the intervention to assess for the impact of a 
rapid diagnosis in the improvement of patients' health.



Data Collection
The data was collected using the research tools to 
measure the variables at two time-points during the 
study.
´Visit #1 (Pre-intervention)
• Implementation of the 37 symptoms questioner 
• Implementation of the VCS test
• Implementation of clinical laboratory tests
´Visit # 2
§ Diagnosis (intervention)
´Visit # 3 (Post-intervention)
§ Implementation of the 37 symptoms 
§ Implementation of VCS test 
§ Implementation of clinical laboratory tests



Discussion of 
Data/Results

´ The statistical tests chosen to 
stablish the significance of the 
diagnosis of CIRS in primary 
care were the paired t-test and 
the repeated measure ANOVA 
test. The principal interest of the 
data analysis was to determine 
whether the test scores at point-
time B (after the rapid diagnosis 
of CIRS) were better than those 
at point-time A (before 
diagnosis) in four to six weeks, 
which could suggest an 
improvement on participants' 
health condition. 



Results

´ CIRS symptoms frequencies at the two times 
measures (before and after the intervention).

´ Comparison of the Symptoms frequencies at 
point-times A and B in the Sample



Results

´ Pair t-test analysis of the 
symptoms at point-times A and 
B with a p < 0.05

95% confidence

Interval of the 

difference

Std. 

Deviation

Std. Error 

Mean

lower upper t df Sig (2-

tail)

Pair 1 

Symptoms 

point-time 

A/Symptoms 

point-time B

7.632 1.526 16.250 22.550 12.709 24 0.000



Results

§ Frequencies of the failed VCS 
tests before and after the 
intervention.

§ Failed VCS tests at point-time 
A  were more frequent than 
failed VCS test at point-time B.



Results

´ Paired t-test analysis of the VCS 
test Column C and D at time point 
A and B with p < 0.05

95% 

confidence

Interval of the 

difference

Std. 

Deviation

Std. Error 

Mean

lower upper t df Sig (2-tail)

Pair 1 C 

before-C after

31.311 6.262 -26.804 -.956 -2.22 24 0.036

Pair 2 D 

before-D after

19.532 3.906 -16.862 -.738 -2.25 24 0.034



Results

´ Frequency of Abnormal 
Biomarkers in blood in the 
Sample.

´ The graphic shows higher 
mean of abnormal biomarkers 
(6) at point-time A than at 
point-time B (2).



Results

´ Pair t-test analysis of the 
abnormal biomarkers for CIRS 
at point-times A and B with a p 
< 0.05

95% confidence

Interval of the 

difference

Std. 

Deviation

Std. 

Error 

Mean

lower upper t df Sig (2-tail)

Pair 1 Abnormal biomarker 

# point-time A-Abnormal 

biomarker # point-time B

1.301 .260 3.343 4.417 14.908 24 0.000



Conclusion
´ The need to diagnose and effectively treat patients with 

medically unexplained multisystemic symptoms exposed to 
WDB regarding their relevance to clinical management in 
primary care was recognized in this study. The investigator 
applied evidence based-practice (EBP) to embrace this 
body of knowledge. She concluded that primary care 
providers are well- positioned for effective differential 
diagnosis and treatment of CIRS and the imbalances that it 
causes. The combination of powerful screening tools that 
are easy to use like the VCS test, 37 symptoms 
questionnaire and the use of multiple confirming lab tests 
makes the CIRS diagnosis robust and non- controversial. 
This evidence is useful and could be widely reflected in 
clinical care practices. This approach allows practitioners to 
implement personalized healthcare indeed and provides 
high-quality care to these patients avoiding unnecessary 
tests and referrals as well as decreasing health care cost.




