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Abstract
Background: Health-related quality of life is different among different transplant cohorts with respect to different variables which
predict mortality and graft survival. The aim of this study was to identify the effects of clinical factors on the health-related quality of life
in postrenal transplant patients.

Methods: This census study was conducted at the Institute of Kidney Diseases Peshawar, Pakistan. Data were collected on a
questionnaire “ Kidney Diseases Quality of Life-Short Form-1.3 Urdu version” and were analyzed in the 3 main domains, for example,
physical component summary (PCS), mental component summary, and kidney disease component summary using SPSS version
21. Mean scores for patients with diabetes mellitus (DM), hypertension, levels of hemoglobin, and serum creatinine were compared
by unpaired t-test.

Results: A total of 277 men (87.9%) and 38 (12.1%) women participated in the study. Mean age was 37.26 (±10.14) years (range
18–65 years). Hypertension was reported in 72.2% and DM in 10.8%. Hemoglobin was <12.5g% in 26.0% patients. Patients with
DM had significant lower PCS (P= .001) and mental component summary (MCS; P= .001) scores. Patients with hypertension had
significant lower MCS score (P= .01). Patients with hemoglobin <12.5g% had significantly lower PCS (P= .001) score than those
with hemoglobin >12.5 g%. The PCS score in patients with serum creatinine level >2 mg% was significantly lower (P= .02) than
those with serum creatinine <2 mg%.

Conclusion: Lower graft function and DM were associated with lower PCS and MCS scores. Hypertension was associated with
lower MCS score and anemia with lower PCS score.

Keywords: health-related quality of life, kidney disease component summary, Kidney Diseases Quality of Life-Short Form-1.3,
mental component summary, physical component summary, renal transplant
Introduction

Health-related quality of life (HRQOL) is an important
assessment aspect of renal transplant.1–3 Chronic kidney disease
(CKD) is creeping slowly in the trail of risk factors like
hypertension (HTN), diabetes mellitus (DM), renal stone
diseases, and glomerulonephritis.4 The ultimate end of CKD is
end-stage renal disease (ESRD), which is managed with life-long
dialysis or renal transplant. Dialysis is time consuming,
associated with complications, and access to dialysis is limited
in Pakistan. The long-term viable therapeutic management of
ESRD is renal transplant.5 Compared to dialysis, renal transplant
improves survival and quality of life in terms of patient’s hope for
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physical, mental, and social wellbeing despite problems in getting
a transplant especially in developing countries.6–8

The puzzle of wellbeing is not solved without social and
psychological domains. HRQOL measurement translates objec-
tive assessment into subjective perspective of the patients who
reflects their HRQOL. HRQOL is a dynamic concept that
incorporates past experiences, present circumstances, and future
expectations into wholesome assessment of health. This concept
is operationalized in terms of physical, mental, and social
functioning domains.9 Although the HRQOL advantages of
renal transplantation are well established, large differences of
quality of life are often observed depending on specific transplant
cohorts.10 HRQOL independently predicts mortality, survival,
and renal graft failure.1–3,11

The prevalence of ESRD in Pakistan is reported as 100 patients
per million populations (ppmp). Out of this population only 10%
have access to renal supportive therapy (RST) in the form of
hemodialysisorperitoneal dialysis.5Asiahas thehighestnumberof
people entering ESRD. The prevalence of early stages of CKD1, 2
has been reported 5% to 7% worldwide with major contribution
to this prevalence from developing countries. Patients from
Pakistan and India have lower mean age at the time of initiation
ofRSTas compared to other nations. This age group represents the
productive population leading to loss of working people.12,13

Renal graft function is maintained with the help of
immunosuppressant. Hypertension and diabetes are the 2 major
morbidities contributing to ESRD. The ongoing complications
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associated with these 2 conditions keeps on mounting the risk of
target organ damage and of graft failure. Hypertension has been
reported the most common condition followed by DM being
managed in renal transplant recipients.14 Renal impairment
affects several body functions and cause symptoms that may
reduce health-related quality of life (HRQOL).10 Prevalence of
hypertension was reported 46.2% in Pakistan and is leading
cause of ESRD globally.13,15 Prevalence of type 2DM in Pakistan
was reported 16.98%.16 DM leads to diabetic nephropathy that
ultimately ends in ESRD. Anemia is a common condition if
overlooked, contributes to graft failure and mortality.17

The present study was designed to look into the clinical factors in
postrenal transplant patients and their effect on theHRQOL.Oneof
the most important issues for the future of transplantation is
to specify the full range of personal, environmental, and clinical
factors that negatively influence the HRQOL outcomes. A better
understanding of the role of these factors is essential to develop
interventions that maximize the HRQOL in these patients. The
World Health Organization prioritizes HRQOL improvement for
people livingwith chronicdiseases requiring lifelongmanagement.18
Methods

Study design

It was a cross-sectional study conducted at Department of
Nephrology, Institute of Kidney Diseases (IKD) Hayatabad
Medical Complex Peshawar, Pakistan.
Ethical approval

The Study was approved by Khyber Medical University
Advanced Studies Research Board in its 62nd meeting on 26th
September 2018. Ethical approval was sought from ethical
review committee of IKD. Data were collected from October 1,
2018 to January 31, 2019.

Inclusion criteria

All postrenal transplant patients registered at IKD till first
October 2018 were enlisted for inclusion to conduct a census
provided they met the inclusion criteria. Patients were
Figure 1. Variables and categories analyzed by unpaired
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approached during their routine monthly follow-up visit. Patients
with age 18years or more, minimum post-transplant period of 16
weeks or more with no infection during past 4weeks were
interviewed.
Exclusion criteria

Patients with acute graft rejection, currently admitted/remained
admitted in the previous 4weeks for any reason and chronic
allograft nephropathy requiring RST were excluded.
Data collection

Background information about sex, age, education, duration of
transplant, previous RST, comorbidity, donor-related or unre-
lated, relation with the donor in case of related, employment
status, and immunosuppressant medication were recorded.
Patients were interviewed after obtaining prior training by the
investigator according to the instructions mentioned by RAND
(http://www.rand.org) in the office setting. Those patients who
were able to fill the questionnaire were allowed to do so by
themselves. Serum creatinine and hemoglobin were measured in
the Department of Pathology, IKD under the supervision of
consultant pathologist using automated analyzers by Siemens
(Germany) and Fisher Scientific (USA) respectively. Data were
collected on a paper questionnaire Kidney Diseases Quality of
Life-Short Form (KDQOL SF)-1.3 Urdu version19 and analyzed.
Data analysis

Data were analyzed by SPSS version 21. Mean score for the 3 the
domains, kidney disease component summary (KDCS), physical
component summary (PCS), and mental component summary
(MCS) were calculated. Continuous variables were calculated as
mean with standard deviation and categorical variables as
frequency and percentages. Unpaired t test was applied for
comparison of groups with DM, HTN against those without the
said conditions, serum creatinine (<2mg%, ≥2mg%), and
hemoglobin (Hb �12.5g%, >12g%). These variables were
compared across PCS,MCS, and KDCS domains and a P value of
�.05 was considered statistically significant (Fig. 1).
t test. DM = diabetes mellitus, HTN = hypertension.

http://www.rand.org/


Table 1

Kidney Diseases Quality of Life-Short Form-1.3 score for three domains according to serum creatinine levels

Serum creatinine (mg%) n Mean SD± t P

PCS <2 254 44.83 2.24 �3.043 .02
∗

≥2 61 40.88 8.27
MCS <2 254 38.14 3.36 2.51 .01†

≥2 61 36.92 3.56
KDCS <2 254 76.17 7.22 �0.13 .89

≥2 61 76.30 6.26

KDCS = kidney disease component summary, MCS = mental component summary.
∗
Statistically significant.

† Statically highly significant.
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Results

A total of 277men (87.9%) and 38 (12.1%) women participated
in the study. Age range was18 to 65years, and mean age was
37.26 (±10.14) years. Majority (177 [56%]) were unemployed.
Live related transplant recipients were 130 (42.37%) and the
rest were live unrelated transplant recipients. Transplant
duration was between 1 and 5years in 196 (62.22%), 4 months
to 1year in 44 (13.9%), 5 to 10years in 45 (14.2%), and >10
years in 30 (9.5%). Mean scores of KDQOL SF-1.3 in its 3
domains PCS, MCS, and KDCS were 44.86 (±4.14), 37.87
(±3.40), and 76.21 (±7.04), respectively. Hypertension
was reported in 72.2% and 10.8% had DM. Hemoglobin
was <12.5 g% in 26.0% patients and serum creatinine was
>2.0 mg% in 24% patients.
KDQOL SF-1.3 score for three domains according to
serum creatinine levels

Postrenal transplant patients with serum creatinine levels >2.0
mg% sored significantly lower in the PCS (P value= .02) and
MCS (P value= .01) scales. There was no significant difference in
the KDCS scores as shown in Table 1.
KDQOL SF-1.3 scores for three domains according to
hemoglobin levels of patients

An unpaired t test was conducted to compare mean score
in postrenal transplant patients with hemoglobin <12.5 g%
and ≥12.5 g%. In the PCS domain patients with hemoglobin
<12.5 g% had significantly lower score (P value= .001)
than those with hemoglobin >12.5 g%. In the MCS and
KDCS category, no significant difference was found as shown in
Table 2.
Table 2

Group statistics and t test for three domains according hemoglobin

Hemoglobin (g %) n

PCS <12.5 82
≥12.5 233

MCS <12.5 82
≥12.5 233

KDCS <1 82
≥12.5 233

† Statically highly significant.
KDCS = kidney disease component summary; MCS = mental component summary.
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KDQOL SF-1.3 scores comparison for three domains
according to comorbidity “diabetes mellitus and
hypertension”

An unpaired t test was conducted to compare the mean scores of
postrenal transplant patients with DM and those who were
neither diabetics nor hypertensive. There was a significant
difference in PCS domain between DM and no comorbidity (P
value = .001), but no such difference was seen with HTN in PCS
domain. In the MCS domain, DM (P value = .001) and HTN (P
value = .01) showed statistically significant difference as
compared to those with no comorbidity. In the KDCS domain,
there was no significant difference in the score as shown in
Table 3.
Discussion

The measurement of health has expanded beyond the physical
and laboratory parameters by physicians. The WHO included
mental and social impacts of a disease along with physical to
complete the total horizon of health evaluation.20 Incorporation
of mental and social domains of health into the definition of
health led to evaluation of health in terms of HRQOL. Health is a
continuum with physical parameters at one end, but this
continuum is completed at the other end by HRQOL issues.21

HRQOL is a dynamic concept able to translate the subjective
perception into objective measurable physical, mental, and social
domains.9

The 2 most common comorbidities that are the cause of ESRD
and are managed in renal transplant patients are HTN and DM.
Patients are on multiple medicines for HTN and DM along with
the immunosuppressive therapy after a renal transplant. The
ongoing complications associated with these 2 conditions keeps
on mounting the risk of target organ damage and of graft failure.
categories

Mean SD± T P

43.38 4.78 �3.785 .001†

45.35 3.76
37.61 3.21 �0.907 .36
38.01 3.50
76.87 7.98 1.010 .31
75.95 6.68
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Table 3

Group statistics and t test for the three domains according to diabetes mellitus and hypertension

Comorbidity n Mean SD± t P

PCS DM 34 44.02 1.94 �3.07 .001
∗

None 30 41.07 5.43
HTN 228 45.04 4.21 1.13 .25
None 30 44.07 5.43

MCS DM 34 34.42 5.53 �3.01 .001
∗

None 30 36.19 3.97
HTN 228 33.74 4.80 2.51 .01†

None 30 36.79 3.97
KDCS DM 34 74.76 4.41 �0.17 .86

None 30 75.03 7.87
HTN 228 76.31 7.32 0.89 .37
None 30 75.03 7.87

∗
Statically highly significant.

† Statistically significant.
DM = diabetes mellitus, HTN = hypertension, KDCS = kidney disease component summary, MCS = mental component summary.
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Hypertension has been reported the most common condition
followed by DM being managed in renal transplant recipients.
Hypertension was reported as 87.40% and DM as 21.53%.
Presence of comorbidity was associated with lower MCS score.22

In a study with 76% hypertensive (P= .01) and 18% DM
(P= .001) patients, patient’s PCS scores were significantly
different with these comorbidities.14

Another study reported no difference in the HRQOL scores of
patients with these comorbidities.23 HRQOL scores were lower
in the postrenal transplant patients having associated comor-
bidities, and DM was also associated with unemployment
as compared to HTN.24 These 2 conditions are not only the
leading causes of ESRD but also develop as a side effect of
the immunosuppressive therapy in postrenal transplant
patients. Therefore, possibility of these side effects should be
considered when prescribing immunosuppressive therapy in
these patients.14

Postrenal transplant patients with serum creatinine>2.0 mg%
sored significantly lower in PCS andMCS domains. There was no
significant difference in KDCS domain between those with serum
creatinine <2.0 mg% or >2.0 mg%. The rise in serum creatinine
is one of the factor associated with worsening of HRQOL scores.
Serum creatinine rise is one of the factor increasing patient as well
as physician concern for the graft survival. Apart from its clinical
manifestations, it was associated with worse self-reported
outcome (KDQOL SF-1.3) after transplant. All HRQOL scores
were inversely associated with increasing serum creatinine.10

While based on estimated glomerular filtration rate, HRQOL
(Medical Outcome Short Form (MOSF)-36) scores were
significantly affected by creatinine clearance in the role physical,
general health, role emotional, and vitality subscales.25 Patients
with high serum creatinine reported lower HRQOL (MOSF-36)
scores in PCS domain.1 Patients with serum creatinine>2.0mg%
scored in PCS domain lower than those with serum creatinine of
<2.0 mg%.26 Rising serum creatinine was inversely associated
with physical functioning, general health, social functioning and
vitality, and was statistically significant (P= .001).14 Patients
with serum creatinine of>2.8 mg% had lower HRQOL scores in
physical domain as compared to patients with low serum
creatinine levels.27

In the PCS category, those patients with hemoglobin levels
<12.5 g% had significantly lower score (P= .001) than those
4

with hemoglobin >12.5 g%. In the MCS and KDCS category,
there was no significant difference between the 2 groups. Lower
hemoglobin levels were found to be associated with significantly
(P= .01) lower HRQOL scores in general health, physical
functioning, and social functioning.14 Similarly, lower HRQOL
(MOSF 36) score was found at lower hemoglobin in PCS
domain.1 Anemia was reported to be a significant predictor of
graft failure and mortality during 4-year follow-up of the renal
transplant recipients.17

The quality of life has been reported to be an equally important
parameter in the evaluation of treatment outcome. Imperative in
the need to identify are the factors that bring changes in the
HRQOL scores. Identification of these factors will help to focus
pertinently on their monitoring and management to improve the
overall HRQOL scores. Identification of these factors will not
only help postrenal transplant patients to optimize their
management but also help prospective renal transplant patients
to envision their expectations of a kidney transplant.
Conclusion

In conclusion of the present study, patients having lower graft
function and DM were associated with lower PCS and MCS
scores, whereas those with HTNwas associated with lower MCS
score. Those patients presented with anemia were having lower
PCS scores.
Limitations
�
 The study duration was short, so a cross-sectional study was
conducted, which could not predict the trajectory of change in
HRQOL.
�
 Only 1 HRQOL tool was used due to the availability of only 1
validated tool in the national language.
�
 Generalizability of the findings is limited due to the small
number of female patients in the study population.

Acknowledgments

The author acknowledges all participants and patients whomade
this study possible.



Adeeb et al Porto Biomed. J. (2021) 6:3 www.portobiomedicaljournal.com
Conflicts of interest

The authors declare no conflict of interest with anyone.

References

[1] Bansal A. Quality of life in kidney transplant patients: an exploration of
instruments, group comparisons, correlates, and outcomes. JULS.
2016;10:62–65.

[2] Griva K, Stygall J, Ng JH, Davenport A, Harrison MJ, Newman S.
Prospective changes in health-related quality of life and emotional
outcomes in kidney transplantation over 6 years. J Transplant.
2011;58:11–12.

[3] Molnar-VargaM,MolnarMZ, Szeifert L, et al. Health-related quality of
life and clinical outcomes in kidney transplant recipients. Am J Kidney
Dis. 2011;58:444–452.

[4] Collins AJ, Foley RN. A decade after the KDOQICKD guidelines: impact
on the United States and global public policy. Am J Kidney Dis.
2012;60:697–700.

[5] Wolfe RA, Ashby VB, Milford EL, et al. Comparison of mortality in all
patients on dialysis, patients on dialysis awaiting transplantation, and
recipients of a first cadaveric transplant. N Engl J Med. 1999;341:1725–
1730.

[6] Muehrer RJ, Becker BN. Life after transplantation: new transitions in
quality of life and psychological distress. Semin Dial. 2005;18:124–131.

[7] Kamran FS, Jane O. Psychosocial versus clinical factors influencing QoL
among renal transplant recipients. IJRSP. 2013;2:79–95.

[8] Rizvi SA, Naqvi SA, Hussain Z, et al. Renal transplantation in
developing countries. Kidney Int Suppl. 2003;83:96–100.

[9] Lin X-J, Lin IM, Fan S-Y. Methodological issues in measuring health-
related quality of life. Tzu Chi Med J. 2013;25:8–12.

[10] Neri L, McEwan P, Sennfält K, Baboolal K. Characterizing the
relationship between health utility and renal function after kidney
transplantation in UK and US: a cross-sectional study. Health Qual Life
Outcomes. 2012;10:139.

[11] Griva K, Davenport A, Newman SP. Health-related quality of life and
long-term survival and graft failure in kidney transplantation: a 12-year
follow-up study. Transplantation. 2013;95:740–749.

[12] Jha V. Current status of end-stage renal disease care in India and
Pakistan. Kidney Int Suppl. 2013;3:157–160.

[13] Shuchi A, Khanam MA, Saquib J, et al. High prevalence of chronic
kidney disease in a community survey of urban Bangladeshis: a cross-
sectional study. Glob Health. 2014;10:9.

[14] Bohlke M, Marini SS, Rocha M, et al. Factors associated with health-
related quality of life after successful kidney transplantation: A
population-based study. Qual Life Res. 2009;18:1185–1193.
5

[15] Basit A, Tanveer S, Fawwad A, Naeem N. NDSP MembersPrevalence
and contributing risk factors for hypertension in urban and rural areas of
Pakistan; a study from second National Diabetes Survey of Pakistan
(NDSP) 2016–2017. Clin Exp Hypertens. 2020;42:218–224.

[16] Aamir AH, Ul-Haq Z, Mahar SA, et al. Diabetes Prevalence Survey of
Pakistan (DPS-PAK): prevalence of type 2 diabetes mellitus and
prediabetes using HbA1c: a population-based survey from Pakistan.
BMJ Open. 2019;9:e025300.

[17] Chhabra D, Grafals M, Skaro A, Parker M, Gallon L. Impact of anemia
after renal transplantation on patient and graft survival and on rate of
acute rejection. Clinl J Am Soc Nephrol. 2008;3:1168–1174.

[18] Overview—preventing chronic diseases: a vital investment,WHOGlobal
Report. Available from https://www.who.int/chp/chronic_disease_re
port/part1/en/. Accessed April 5, 2020.

[19] Anees M, lbrahim M, Imtiaz M, Batool S, Elahi I, Malik MR.
Translation, validation and reliability of the Kidney Diseases Quality of
Life-Short Form (KDQOL-SF Form) tool in Urdu. JCPSP. 2016;26:651–
654.

[20] Preamble to the Constitution of the World Health Organization as
adopted by the International Health Conference, New York, 19–22 June
1946; signed on 22 July 1946 by the representatives of 61 States (Official
Records of the World Health Organization, no. 2, p. 100) and entered
into force on 7 April 1948. Available from https://www.who.int/
governance/eb/who_constitution_en.pdf. Accessed April 5, 2020.

[21] Moller PH, Smith R, Petr P. The SF-36 questionnaire: a tool to assess
health-related quality of life2000 [cited April 4, 2020]. Available from
http://www.zsf.jcu.cz/structure/departments/kvz / . . . /12DotaznikSF36.
doc/Google Scholar. Accessed April 5, 2020.

[22] Alvares J, Cesar C, Acurcio F, Andrade E, Cherchiglia M. Quality of life
of patients in renal replacement therapy in Brazil: comparison of
treatment modalities. Qual Life Res. 2012;21:983–991.

[23] Curcani MMT. The factors affecting the quality of life of patients who
have undergone kidney transplants. Pak JMed Sci. 2011;27:1092–1097.

[24] Danuser B, Simcox A, Studer R, Koller M, Wild P. Psychosocial Interest
Group STCS. Employment 12 months after kidney transplantation: an
in-depth bio-psycho-social analysis of the Swiss Transplant Cohort. PLoS
One. 2017;12:e0175161.

[25] Saracino A, Gollo I, Di Noia I, et al. Loss of renal function is associated
with deterioration of health-related quality of life in kidney transplant
patients. Transplant Proc. 2008;40:3460–3465.

[26] Gautam R, Balwani M, Kute V, et al. Health-related quality of life in
postrenal transplant patients: a single-center study. Indian J Transplant.
2018;12:35–40.

[27] Mouelhi Y, Jouve E, Alessandrini M, et al. Factors associated with
health-related quality of life in kidney transplant recipients in France.
BMC Nephrol. 2018;19:99.

https://www.who.int/chp/chronic_disease_report/part1/en/
https://www.who.int/chp/chronic_disease_report/part1/en/
https://www.who.int/governance/eb/who_constitution_en.pdf
https://www.who.int/governance/eb/who_constitution_en.pdf
http://www.zsf.jcu.cz/structure/departments/kvz
http://www.portobiomedicaljournal.com

	Clinical factors and comorbidities affecting health-related quality of life in postrenal transplant patients
	Introduction
	Methods
	Study design
	Ethical approval
	Inclusion criteria
	Exclusion criteria
	Data collection
	Data analysis

	Results
	KDQOL SF-1.3 score for three domains according to serum creatinine levels
	KDQOL SF-1.3 scores for three domains according to hemoglobin levels of patients
	KDQOL SF-1.3 scores comparison for three domains according to comorbidity ``diabetes mellitus and hypertension''

	Discussion
	Conclusion
	Limitations
	Acknowledgments
	Conflicts of interest
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create Adobe PDF documents for Quad Graphics' Midland MI Facility.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


