Problem-Oriented Supervision and Problem Solving Module

Problem-oriented supervision and problem solving 
	Purpose:
	To provide participants with an understanding of the importance and utility of problem-oriented supervision



	Learning objectives:
	At the end of this module, participants will be able to:

· Describe the role of problem-oriented supervision
· Define specific areas of  laboratory work to be targeted for checks based on earlier findings 
· Follow algorithms for investigation of rechecking errors

· Analyze laboratory indicators 



	Content Outline:
	· The scope of the problem-oriented supervision 

· Problem-oriented supervision as the aim of the EQA program 
· Identifying and solving problems
· Laboratory indicators:



	Handout and exercises:
	Group exercise: Investigating the reasons for the low positivity rate of suspect smears
.


	Appendices:
	Appendix 1. Algorithm for AFB smear microscopy false positive errors’ investigation.

Appendix 2. Algorithm for AFB smear microscopy false negative errors’ investigation.

Appendix 3. Algorithm for quantification errors and multiple high false results investigation.



The scope of the problem-oriented supervision
The main purpose of the on-site supervision visit is to observe the laboratory under routine conditions in order to assure that it is operating in accordance with standards established by the NTP and NRL. However, checking each and every item and procedure is very time consuming, and requires observing the routine work for most of a day.  Comprehensive checklists are often very useful at initial stages, but once the supervisor has gained experience with the peripheral laboratory, a less-detailed checklist can be used as there is familiarity with frequent problem areas. 
Problem-oriented supervision focuses on solutions or strategies for managing particular problems that were identified in previous on-site visits, or through panel testing and/or rechecking. Problem-oriented supervision provides a more effective and efficient use of the time during supervisory visits, using a condensed checklist with key questions and focused observations targeting earlier findings. Problem-oriented supervision often may be conducted by TB supervisors. The main points for checking are described below. 
1. General areas of laboratory work to be checked:
· Laboratory general set-up: This is especially important to review during the first visit to peripheral laboratories. Supervisor should assess space, ventilation, presence of running water and electric power supply.  The overall impression of a laboratory will often give an indication of the quality of work that can be expected. The laboratory should look clean and tidy.

· Personnel: Ensure that the number of staff, qualifications, and training status are in compliance with NTP standards. 
· Workload: Assess total workload for the staff, including AFB smears and all other examinations performed by the laboratory. Per technician, an average of not more than 20-25 smears should be processed and read per day, representing about half a day of work.

· Microscopes: Ensure that microscopes are functioning properly.  This may be done by examining strongly positive smears, a clear image should be easily visualized. 
· Supply of essential consumables: A rough estimation of the necessary quantity of consumables can be made based on the number of smears processed per month. The most critical laboratory supplies are:
· new slides,

· containers,
· stains: conditions of storage (tightly sealed containers, out of`sunlight) and age or expiration dates should be inspected. Expiration dates are often not recorded, but at minimum, a label with the name of the stain and date of preparation should be affixed.
· Safety measures:  Observe:
· if sputum samples are collected outdoors,
· how used sputum containers are discarded,
· if smears are processed separately from other work,
· if the protective cover (waste paper for the smearing area) is burned afterwards or other disinfection is applied to the smear processing area.
2. Laboratory register checks
· The register should be complete and up to date. 

· Look at the last pages to see if all sputa received have been entered.

· Check if results of smears received the day before were entered.
· Records should look plausible.  In principle, appropriate data should be entered for all columns, but as this depends on the information supplied on the request forms, 100% cannot be expected or demanded.
· Results during the recent past should serve to confirm that most suspects had two smears examined and that detected cases had at least one positive result
.
· Make counts of specimens to estimate the total workload and calculate indicators.
· Cross-check the TB lab register against the TB patient register to evaluate transmission of results:

· all cases recently detected should be registered for treatment, even if they did not yet (or never) start treatment. Cases referred elsewhere may be an exception.

· it is good practice to add in the TB lab register the patient treatment register number or the treatment unit to where a detected case was sent for treatment. 
· In the reverse, cross-check the patient register against the lab register to: 
· ensure that smear-negative cases had two examinations
.
· assess delays between a positive result and start of treatment.
· look at sputum containers that have arrived recently, checking to see that they are properly identified/labeled.
3. Examining smears
· Macroscopic inspection with the naked eye is sufficient to:
· detect poor smearing and identify deficiencies. It is normal that a few smears will appear too thin or too thick, but these should be rare. 
· assess the quality of staining, decolorization and counterstaining. Color of stained smears should be light blue, not dark or with red clumps.
· check for proper identification/labeling of freshly smeared or stained smears awaiting examination.
· ensure that positive result has not been written on the slide.
· Microscopic observation of a few recent positives, using recent, strong positives to avoid misinterpretation because of possible fading, is required to:
· assess quality of staining.  Look for even staining and AFB with deep red color.  
· evaluate function of the microscope, look at mechanics, brightness, and clear viewing field. 
4. Blinded rechecking efficiency and reliability
 
· Inspect the collection of slides kept for rechecking to assess completeness and conditions of storage.  Slides should be stored in boxes, out of sunlight. Slides should be properly arranged by number, not separated as positives and negatives. Slides should not have the result written on them.
· Inquire about the process for sampling.  Assure that the sample is selected by a supervisor during regular on-site visits, and is not being selected and sent by the laboratory staff.
· Review results on feedback reports; look at the plausibility and accuracy of laboratory results relative to controllers. If serious errors were detected in rechecking, evaluate the likely effectiveness of any corrective actions; look for evidence that problems have been resolved.
Problem-oriented supervision as the aim of the EQA program 

It is important to remember that at its highest level, EQA includes a fully functional blinded rechecking program in addition to routine on-site supervision by trained staff. The blinded rechecking system is complementary to on-site supervision; in fact both systems will function less effectively without the other. However, establishing a comprehensive countrywide rechecking program may take several years.  Until that time, on-site supervision should utilize panel testing data, if available, to increase the effectiveness of EQA activities aimed at problem solving and quality improvement. 
When planning an on-site supervision visit, the supervisor should carefully examine all available laboratory data, including those available in routine performance reports, panel testing feedback reports (if available), and blinded rechecking results. Thorough preparation for the visit and analysis of laboratory performance reports, laboratory indicators and EQA data will help guide the supervisor to focus on those elements that require heightened attention as possible sources of errors. This approach will make on-site supervision a more effective tool for laboratory quality improvement. Development and observance of algorithms while investigating errors will help supervisors find deficiencies and implement corrective action to prevent future errors. 
The next section provides instructions for identifying and solving problems in the laboratory based on the blinded rechecking results.
Identifying and Solving Problems
Begin by considering the overall pattern of errors found during blinded rechecking: few, many HFP as well as HFN; false positives; false negatives; quantification errors, followed by identification of possible causes.
Many (or almost all) HFP as well as HFN indicates serious problems, including total lack of training, an unusable microscope, or that smears were not examined. To determine the likely source of the problem, examine a 3+ smear with the laboratory’s microscope to see if it works properly; ask the microscopist to examine a clear-cut positive and a negative smear with a good microscope to see if he/she is able to correctly identify AFB.

False positives are to be expected, and when they occur only occasionally, generally do not indicate a serious problem. It is more important to recognize when a laboratory has a systematic problem of false positives and they occur at high frequency. A single HFP usually does not represent a serious problem if true positives are also present.  Occasional HFP can be the result of an administrative error such as incorrect slide numbering; transcription error either in the laboratory or by the supervisor writing the sample list, or by the controller recording results; or a failure of the controllers to detect the AFB in the smear.
More frequent HFP’s, with or without LFP may be due to:
· sloppy administrative procedures (as above);
· confusion regarding recognition of AFB;
· fading of the stains, especially when restaining is not performed for discordants; 
· technicians not examining all smears, but copying positive results to the second and/or third smear of a series;

· contaminated carbol fuchsin stain.  This is a rare occurrence and may leave non-fixed AFB on the smear, which can easily be lost during cleaning, transport, and restaining, and then are not seen by the controllers. 
When only LFP errors are seen, this is often due to inherent limitation of the controls such as poor reproducibility in this range; damaged smears; a hazy microscope, or confusion regarding recognition of AFB.
Investigation of false positives:

Investigation is generally not needed for LFP occurring at low frequency, similar to rates in other labs and the first controller. A single high false positive also usually does not indicate a serious problem. However, in laboratories detecting very few positives it will be difficult to ascertain the significance of these errors. Panel testing may be a useful addition to rechecking and supervision to make sure that these labs remain proficient. Panels can also be used for in-depth supervisory checks on rare false positives (high or low).
If investigation is needed:

· Compare the result listed on the rechecking form with that in the laboratory register, if number or result doesn’t match, correct all records. If the result/identification on slide or in register is uncertain, exclude the rechecking result from analysis. 

· Ask the technician to show you the AFB in the false positive slide using his/her microscope. 

· If not clearly visible due to a faulty microscope, try to adjust, repair or replace the microscope.  

· If what is shown is not AFB but artifacts, educate the technician about the appearance of AFB, recommend refresher training if appropriate. If what is shown is clearly AFB and therefore a true high positive, report this back to the rechecking coordinator; if this is occurring too frequently the rechecking process needs improving and/or recheckers may need to be replaced.
· If a HFP, and no AFB can be seen but the technician is sure they were present, restain and re-examine the slide. If positives re-appear, fading is the likely cause of the confusion, it does not concern true false positives; this can also explain systematic findings of too high quantification (lower quantity of AFB after fading), and it means that not all false negatives may have been recognized. If no AFB are seen after restaining, this may be due to a damaged smear, or AFB lost during cleaning, or transport.
· Look for problems with administrative processes: is the laboratory register up-to-date (same day specimens and previous day results already registered in register); are sputum examination forms used; is labeling on sputum pots done consistently; do results on forms/lists correspond to those in the register? Look for inconsistencies in smear results, if there are more than a few isolated true positives and/or scanties this may point to frequent misidentification of slides.
· If there are many LFP, check technician’s quantification skills and understanding of the grading scale.  Examine as many recent LFP as possible on the spot, without restaining; ask the technician to show what he/she considers to be AFB and correct identification if needed.
False negatives should be considered based on the frequency. A single LFN is probably a chance finding and does not need to be investigated, but reoccurrence should be monitored over time. A single HFN may be caused by an administrative error, copying results from other smears or if some smears are not examined such as on days of overload.

Several HFN, and/or LFN may indicate:
· very thick smears,
· poorly lighted or hazy microscope (due to dirt, fungus or oil inside),
· other problems with the microscope,
· bad stain or poor staining/poor staining technique,
· contaminated methylene blue or rinsing water,
· superficial or no examination,  

· very rarely, technician either doesn’t know AFB or may be color blind.
Investigation of false negatives:

· Look at a full box of smears with the naked eye (particularly if the rechecking report mentioned qualitative problems) to see if many smears are too thick, too dark, or too red. 
· Examine some microscopically to determine if AFB can still be seen in thick parts with the technician’s microscope, and if the background is blue. 
· If many slides are too thick, and if AFB are hard to see, explain technique for proper smearing. 
· If many slides have a red background, destaining technique is faulty.
· If blue background is too dark, smearing and/or counterstaining may be faulty.
· Check carbolfuchsin stain by pouring some onto a new slide on the staining bridge, if the bridge can be seen easily through the slide or if the color is too light, the stain is bad and should be replaced. 

· Examine positive smears with the technician’s microscope to check for:
· proper lighting.  If light is poor, check correct position of the condenser and diaphragm; remove filters (if used); relocate for better lighting if a mirror is used; check for heavy fungus growth (see below for more details).
· hazy or completely blurry view.  

· Try to clean eyepieces, condenser, light source and objectives and check again; replace obviously damaged parts (i.e. eyepieces that are badly scratched or dull from improper cleaning with xylene). 

· Look for fungus spots or threads in the eyepieces (take out eyepieces, look in their tube holes from a distance with microscope light on and 10X objective in place).  If fungus is present, the tube prisms must be cleaned by a trained person; take precautions against fungus recurring.
· Try replacing the objective and check again, if no better, replace condenser.  If still no better, replace microscope.
· red staining of AFB in a few recent strongly positive smears that are not restained. If AFB appear too thin or granular, or also if they are solid but faintly red, and the staining solution as checked above is good, suspect poor staining procedure: observe actual staining procedure for sufficient heating and time of carbolfuchsin contact.  Poor quality basic fuchsin dye may also cause these problems.
· Exclude contamination of methylene blue (only if rechecked smears were restained, otherwise these contaminants remain invisible)
. Repeatedly stain known negative smears and look for (atypical) AFB; make ZN smears from taps and containers/glassware used for preparation of solution and staining and look for AFB.  If contamination is confirmed, exclude the complete sample from evaluation.
· Check the register for daily workload, if it is more than 25 smears on average per technician involved in ZN microscopy, excessive workload may be the cause.

· If no reason is found after all these checks, suspect superficial reading as the cause if false negatives are not so rare and more are LFN; suspect administrative mistake if false negative is rare (more likely if HFN).
Quantification errors, at least 2 grades difference, may be the result of lack of quantification skills or motivation, a poor microscope, or poor staining solutions or staining procedure.  Interpretation of QE should be made with consideration as to whether rechecking was done with or without restaining. 
· If a lack of quantification skills is suspected, evaluate whether the quantification scale is understood by technicians and consider using a panel for confirmation. 
· If quantifications are consistently higher for recheckers (this may be accompanied by findings of false negatives) and the slides were restained, check staining solutions, and staining procedure if solutions are good, check the quality of the light and sharpness of the microscope, check positive smears without restaining to differentiate.  If slides were not restained for rechecking, the problem may be with the microscope, evaluate light and sharpness. 
· If no technical problems are detected, consider lack of effort by the technician as a possible cause of the errors. 
Laboratory indicators 
Indicators useful to assess laboratory performance are not well known and often not used. Indicators have been proposed for monitoring smears and cultures at the same time, in laboratories performing both techniques, by monthly calculation and plotting the rate of smear-positives against that of culture-positives. These rates should run a more or less parallel course. 
For laboratories doing only smears, a similar comparison might be possible using various counts from the TB laboratory register. For instance, plotting may be done for total workload and prevalence of positives among suspects as the main indicators for internal monitoring. Such comparisons could be useful to guide supervision and to monitor performance by less experienced personnel such as technicians from intermediary level or general TB supervisors. These plots are relatively easy to do, inexpensive, and can be motivating when done by the peripheral technicians themselves based on counts collected for a monthly or quarterly report. 
Other possible indicators that could be evaluated in different situations are described below. They may not be applicable in smaller labs because of chance variations or in programs where case-finding shows highly seasonal variation. Accurate record keeping is needed, which means that they may not be useful in some programs. Until there is greater understanding of the best target values for different settings, these should primarily be used qualitatively.
Positives prevalence of suspects smears

This indicator is calculated using the number of positive and scanty smears of suspects in the numerator, and all suspect smears in the denominator. Plotting of this indicator can be used as a part of internal quality control practices. Although the target average is usually said to be 10%, this proportion varies widely. In certain countries it may be as high as 20 or even 30%. It may also show seasonal variation, when fewer cases present periodically, during harvest season, for instance. The same is true for selecting suspects, if clinicians wait too long before requesting a sputum examination; the proportion of positives will be high.  Inversely, when they suspect TB for cough of short duration, it will be very low. For the same reason it may be low in referral centers; often smear-positives have already been diagnosed at lower levels of laboratory service. Overall, the indicator may have to do more with accessibility of TB diagnosis and treatment and less with the quality of laboratories. While quality of smear examination will affect this indicator, this is usually clear only in case of gross deficiencies of a microscope, stains or examination. Interpretation of deviations will need further study. Comparison with other laboratories working in the same area and population will be useful.

Positives prevalence of follow-up smears 

All follow-up smears containing AFB (positive or scanty) are included in the numerator, with all follow-up smears counted for the denominator. Most of such non-negative smears are at the end of intensive phase of treatment. For this reason, monitoring their proportion over time causes problems if a strong seasonal variation of case-finding exists. Low totals may also cause strong fluctuations. The normal value will depend on how early a case was detected; patients with advanced disease will often still be positive at the first follow-up examination. Drug resistance and regularity of treatment are factors in more extreme cases (MDR-TB or gross irregularity). Partially treated suspects at presentation may affect the indicator. Particularly when considered over longer time periods, this proportion has proven to be a sensitive indicator of laboratory quality. This is likely because most of these smears have low numbers of AFB, which may also be more difficult to stain since they are damaged by treatment. Poor stains or staining, a bad microscope as well as superficial readings will all result in very low or zero proportion. 

It should be emphasized that each country will need to use their experts, possibly with help from international experts, to determine the best indicators for their country.

Indicators can be used in various ways, depending on the situation.  The easiest way is when they are calculated and reported using a computer spreadsheet, this also allows for easy comparisons.  Indicators that are not reported can be counted and calculated during supervision visits. It is better if counts were already done as a part of internal monitoring, otherwise there may be insufficient time for doing this. In some cases flipping through the pages may still give an impression of performance.  It is good practice also to compare indicators with rechecking findings.
When developing indicators, the NTP managers and NRL staff should develop matching recording and reporting forms. It will be impossible to calculate the desired indicators if recording and reporting forms are not well designed and or lack the needed data. 

Key messages:

· Checking of each and every item and procedure can be very time and resource consuming, so supervision will often be organized as a screening that examines a few important points. 

· Problem-oriented supervision focuses on solutions or strategies for managing particular problems that were identified based on earlier findings.

· To ensure high quality of the problem-oriented supervision, make use of analysis of laboratory indicators, routine performance reports and data obtained from other EQA activities, especially blinded rechecking. 

· It is recommended to develop and follow algorithms when investigating errors, including rechecking errors, during on-site supervision.
· When developing indicators, the NTP managers and NRL staff should carefully develop relevant recording and reporting forms for data collection.
� Group exercise can be done only after studying all Supervision modules. 


� According to the revised WHO policies (definition of a new sputum smear-positive pulmonary TB case and reduction of number of smears for the diagnosis of pulmonary TB):


Where a functional EQA for smear microscopy is in place, the finding of a single AFB in at least one single sputum smear examination in a TB suspect would satisfy the criterion to report a patient as having “sputum smear-positive tuberculosis” and to subsequently start treatment.


The number of specimens to be examined for screening of TB cases can be reduced from three to two, in places where a well-functioning EQA scheme exists, where the workload is very high and human resources are limited.


� According to the revised WHO policies, as above.


� For the higher level national supervisor


� This is a country customization issue. Contamination of methylene blue or rinsing water (with AFB) is an exceptional situation found in some areas but not everywhere. Such contamination can be revealed only if smears sampled for rechecking are restained.
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