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Introduction
Malaria is one of the major health problems and predominant 

of all parasitic infections in the world and is a major cause 
of sickness and mortality in developing countries including 
Pakistan [1]. Malaria is one of the five blood infection that infect 
the population easily and the most dangerous attack of malaria 
infection is caused when malaria parasites especially P. falciparum 
able to cause cerebral malaria [2]. Malaria is caused by protozoan 
parasite of genus plasmodium, which has different types P. vivax, P. 
falciparum, P. ovale, P. malariae and P. knowlesi of which the P. vivax 
and P. falciparum are most common all over the world [3]. 

In Pakistan malaria is the second most reported disease 
from the public health sector. Out of 123 districts of Pakistan, 91 
districts (86.7%) are affected by malaria in the recent years. In 
Pakistan, 95 million people are once being infected by malaria [4]. 
In 2010, rise in malaria was noticed because the flood affected  

 
20 million people in over 60 districts [5]followed by 41-50 years 
185 (20.04%. Malaria is most common in rural areas because of 
the presence of more vectors and transmission rate in the rural 
area. The increase in Malaria in Pakistan is due to several factors 
including increased poverty, environmental decline and mostly 
the spread of Chloroquine resistance. According to the WHO 
97% (approximately 150 million) of the Pakistani population is 
at risk of malaria, the transmission season is from September to 
November but high risk of malaria in KP is in the month of July 
and August [6].

Materials and Methods
Literature searching strategy

To incorporate meta-analysis, we searched Google scholar, 
Pub Med, SCI-Hub and NCBI for studies published from Jan 1, 2000 
up to and including Oct 1, 2017, which assessed the prevalence 
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Abstract

Background:Malaria is a fatal disease normally transmitted through the bite of an infected Anopheles mosquito. It is usually found in 
tropical and subtropical climates where the parasites responsible for causing the disease live. Five types of malaria parasites infect humans: 
Plasmodium (P) falciparum, P. vivax, P. ovale, P. malariae and P. knowlesi. P. vivax and P. falciparum are present in Khyber Pakhtunkhwa province 
of Pakistan, but no actual prevalence data is yet recorded. This study was commenced to precisely estimate the prevalence rate of Malaria across 
the province through a review of papers reporting prevalence data in the region.

Methods: The essential target of this efficient survey and meta-analysis was to describe the detailed clinical quality and the geographical 
variety of the prevalence of severe malaria, found in literature search from the databases, since 2003 to 2017. Abstracts and results of twenty-one 
papers were considered and the information was extracted, based on prevalence rate of malaria in general and local population.

Results: Out of the 21 studies chosen, on the basis of inclusive criteria, 18 studies were finally selected for further analysis. The combined 
estimate from the random effect model gave 13.81% prevalence. The prevalence of malaria sharply increased from 2013 onwards compared to 
the previous years. Highly significant (p-value < 0.0001) heterogeneity is observed among the studies. Further it is found that study no. 16, and 
9 out of those included possess maximum contribution to the heterogeneity and are highly influential. The corresponding funnel plot reveals 
significant considerable asymmetry and publication bias. 

Conclusion: Despite of malaria control program in recent years, the incidence of malaria is still in alarming situation at KP-Pakistan. Further 
analysis based on general population screening will be required to figure out the actual situation of malaria at KP-Pakistan. 

Keywords: Meta-analysis; Incidence of malaria; KP-Pakistan 

http://juniperpublishers.com
https://juniperpublishers.com/arr/


How to cite this article: Najeeb U K, Ali Z, Muhammad W, Saqib E, Iftikhar u d, Fazle H, Qazi A A. Incidence of Malaria in Khyber Pakhtunkhwa Pakistan 
- A Meta-Analysis . Ann Rev Resear. 2018; 3(4): 555619.0094

Annals of Reviews and Research

of Malaria amongst all types of population, in different districts 
of KP-Pakistan. The search strategies we used were (Prevalence 
of Malaria in KP, Prevalence of Malaria in Khyber Pakhtunkhwa, 
Prevalence of Malaria in rural areas of KP, Prevalence of Malaria 
in Pakistan, Prevalence of Malaria in NWFP, Prevalence of Malaria 
in Karak, Prevalence of Malaria in Swat and Prevalence of Malaria 
in Peshawar). The name NWFP is used while searching because 
this was the previously used official name of the Province of KP. A 

total of 21 studies (abstracts and results) were carefully reviewed. 
Studies were included if details on the sample size, population and 
confirmatory tests were reported. A total of 18 studies were finally 
process for the statistical analysis. For all the 18 studies, study 
type, samples size, number of infections, the region where the 
studies were carried out and the percentage of two most common 
malarial parasites (P. vivax and P. falciparum) are subjected for 
statistical analysis Table 1. 

Table 1: Variables, search terms, and search strategy used in this study.

Variables Total number of patients with vivax malaria, number of patients with falciparum malaria, city, district, gender, Infected male and 
female, PCR confirmation, RDT, microscopy, chi Square Test, CBC, Elisa and Giema’s stain.

Search terms Patients: (1) Plasmodium vivax, (2) Plasmodium falciparum, (3) 1 and 2 Outcomes: Children, general population, pregnant popu-
lation, local population, Afghan refugee, suspected patients, students, neonates, febril patients and blood donors.

Data synthesis and meta-analysis
To investigate the prevalence of Malaria in the province of 

KP, we made use of the studies from 2003 to 2017, available in 
literature on the topic. For this purpose 21 studies were chosen, 
however, on the basis of inclusive criteria (based on sample size 
and sampling methodology adopted) 18 studies were finally 
selected for further processing. In order to integrate these studies 
and come up with a combined effect, the meta analysis tools were 
incorporated. As with any statistical tool, meta-analysis also has 
its strengths and limitations but is now one of the standard tools 
for providing transparent, objective, and replicable summaries 
of research findings in the social sciences, medicine, education, 
and other fields [7]behavioral scientists have increasingly come 
to rely on methods of meta-analysis to provide quantitative 
summaries of the research literature. There is probably no area of 
organizational research where meta-analysis has not had a major 
impact. Consequently, a solid understanding of the statistical 
methods used in meta-analysis is important not only for those 
who apply the technique but also for researchers and practi-
tioners who need to critically evaluate the many meta-analyses 
appearing in the research lit-erature. Methods of Meta-Analysis: 
Correcting Error and Bias in Research Findings, by Hunter and 
Schmidt, is an excellent resource for learning about the rationale, 
computational procedures, and practical challenges faced when 
conducting a meta-analysis. This book is an update of the classic 
text by Hunter and Schmidt (1990. The heterogeniety among the 
studies was jugded from the test statistics like Q, I2 and tau square 
(τ2). The combine estimate of the studies involved was obtained 
for both fixed and random effect models. A better picture of the 
overall heterogenisty and combine effect is viewed using forest 
plot (Lewis and Clarke 2001) [8]. To know the influencial study, 
diagnostic tests were carried out with the help of Studentized 
Residuals, Difference in Fits (DFFITS) , Cooks Distance, Covariance 
Ratio, Tau Square, and the contribition of each study in the Q, H2 
test statistics value and the weights assigned to these studies. 
To detect the sources of heterogeneity Baujat plot is used. For 
assessing the publication bias of the meta analysis, we made 
use of the Funnel plot and asymmetry of the plot was judged by 
regression test.

Results
Tests for heterogeneity 

As indicated by Q statistics significant (p-value < 0.0001) 
heterogeneity is found among the 18 studies included in the Meta-
analysis. Further, considerable higher degree of hetergeniety was 
observed among the studies, as indicated by the corresponding 
very high value of I2 and very low value of tau square test statistics.

tau2 (estimated amount of total heterogeneity): 0.0036 (SE = 
0.0024)

tau (square root of estimated tau2 value): 0.0599

I2 (total heterogeneity / total variability): 99.48%

H2 (total variability / sampling variability): 192.73

Test for Heterogeneity: 

Q(df = 17) = 3276.4746, p-val < .0001 

On the basis of these statistics it was senseable to opt for 
the random effect model instead of fixed effect model. It was 
evident that the combined estimate from the random effect model 
gave 13.81% prevalence and the fixed effect model gave 7.09%. 
Both the model gave highly significant prevalence, however, the 
standard error and the corresponding confidence interval for the 
fixed effect model carried more precision. 

Forest plot of the prevalence of maleria using fixed and 
random effect model 

Forest plot (Figure 1) indicate the prevalence along with 95% 
confidence interval of the prevalence. The combined (pooled) 
estimate of the prevalence of malaria in KP using 18 studies is 
13.81% from random effect model, while the corresponding 
estimate from fixed effect model is 7%. It is observed that the 
latest survey shows considerable higher prevalence as compared 
to earlier studies. It seems the prevalence of Malaria increased 
sharply from 2013 onwards. Further, the heterogeneity among 
these studies can be judged from the range of the prevalence, 1% 
to 39%. Except study no. 3 and study no. 6, the standard error of 
the individual studies are generally low. In the fixed effect model 
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maximum weight (35.5%) is assigned to the patients study in 2013, 
which utlizes maximum sample size, blood donors study in 2010 
also got considerably higher weight (23.5%). In case of random 
effect model, irrespective of the study size and the prevalence rate, 

weights assigned to the studies are only fractionally different. The 
heterogeneity measure obtained from I2 statistics and Chi-square 
test is highly significant. 

Figure 1: Forest plot of the Fixed and Random effect models.

Diagnostic test of the meta analysis of 18 malaria studies

Figure 2: Diagnostic plot, showing the contribution of each study.



How to cite this article: Najeeb U K, Ali Z, Muhammad W, Saqib E, Iftikhar u d, Fazle H, Qazi A A. Incidence of Malaria in Khyber Pakhtunkhwa Pakistan 
- A Meta-Analysis . Ann Rev Resear. 2018; 3(4): 555619.0096

Annals of Reviews and Research

To know the impact of each study in the analysis of meta 
analysis. In the first plot Stuentized Residuals are plotted for 
each study included in the analysis, which reveals that study no.9 
(General Rural/Urban, 2013) and study 16 (Blood Donor, 2010) 
yield largest residuals. The plot of DIFFT (The difference in the 
fit when the particular study is omitted) shows that study 9 and 
14 are making greater but positive difference to the model fit 
while study 16 possess largest retarding effect on the goodness of 
the fit. The Cooks distance is maximum for study 16 and slightly 
larger for study 9 and 14. The contribution of study 14 and 16 
respectively possess largest contribution in the covaiance ratio 
test. The diagnosis further assess the contribution of each study 
in the test statistics used such that Q, I2, tau2, H. These measures 
are plotted on Y-axis against their study number on the x-axis. Tau 
square shows flatter line because the overall test statistics value 
in ours case is very low. Drastic reduction in the Q statistics is 
possible if study 16 and study 9 are omitted from the analysis.The 
line representing the contribution to the Hat (H) statistics and the 
weights assigned to the studies are identical, except study 14, 16 

have the largest contribution which is followed by study 5 (Figure 
2).

Baujat plot
Baujat et al. 2002 [9] proposed a diagnostic plot to detect 

sources of heterogeneity in Meta-analytic data. The plot (shows 
the contribution of each study to the overall Q-test statistic for 
heterogeneity on the horizontal axis versus the influence of each 
study (defined as the standardized squared difference between the 
overall estimate based on a fixed-effects model with and without 
the study in subject is included in the model) on the vertical axis. 
Figure 3 is showing the contribution of each study in the overall 
heterogeniety and the influence on overall results. Ranked in 
order of magnitude, Study no. 16, plotted on the top right corner, 
has outstanding contribution to the heterogeniety and highly 
influential as well, Study no.9 contributing high to heterogeneity 
and relatively more influential as compared to the others. Study 
no. 14 is contributing low in heterogeniety but relatively better 
in influence. 

Figure 3: Baujat plot, the contribution of studies to the heterogeniety and the overall influence.

Funnel plot

Figure 4: Funnel plot for assessing the asymmetry and publication bias.
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Funnel plot (Figure 4) shows that most of the dots are located 
to the right of the funnel, which consequently creats considerable 
asymmetry and publication bias. Considering fixed effect model 
and carrying out regression test indicates highly significant 
asymmtry, as evident from the resultant z =27.12, with p-value < 
.0001

Discussion
Malaria is a life-threatening disease. According to an estimate 

6.8 million people are died with malaria globally since 2001. Our 
studies showed that the prevalence rate of malaria in KP is 13.81% 
according to the Random effect model and 7.09% according 
to Fixed Effect Model. It is noticed that KP as a disastrous hit 
province is the most malaria effected province of Pakistan as 
compared to the other three provinces i.e., Punjab (2.4%), Sindh 
(10.8%) and Baluchistan (3.8%) [10] we can conclude that 
malaria is the most prevalent in KP. Worldwide, in the period 
between 2010 and 2015, malaria incidence among populations 
at risk fell by 21% globally and during the same period, malaria 
mortality rates among populations at risk decreased by 29%. In 
a world where the prevalence of malaria is constantly reducing, 
Pakistan has to find a way to combat this disease. In order to fight 
malaria, the government of Pakistan has to develop strategies like 
the way the government of Sri Lanka did [11]. Sri Lanka is certified 
malaria-free, making it the second country to reach this status in 
the World Health Organization’s (WHO) region of South-east Asia. 
The first to be declared malaria free was Maldives in 2015 that 
has a population of nearly 400,000, compared to the population 
of Sri Lanka i.e. 20 million. Sri Lanka’s status of fighting the deadly 
malaria was against the odds as the country had high weightage 
of the disease.

Our studies have showed that prevalence of malaria has 
increased massively after 2013. This may be due to the disastrous 
factors like flood and terrorism. Beginning 31 July 2013, KP 
experienced unusually heavy rainfall that caused widespread 
flash flooding (4). Both P. falciparum and P. vivax are extensively 
distributed across KP due to wide agricultural practices, massive 
irrigation networks and monsoon rains. The transmission 
season of these parasites is post-monsoon, occurring from July to 

November. The increase in malarial prevalence after flooding is a 
renowned phenomenon. The onset of floods at the start reduces 
mosquito breeding. However, as the floods stop, the malaria-
causing mosquitoes extensively breed on stagnant pools of 
water left behind [12]. Army action against terrorism in KP has 
caused the largest human migration of this century. About 3.4 
million IDPs (Internally displaced persons) were displaced. Due 
to the large number of displaced people an excessive burden was 
created on health services. The medical issues and requirements 
for these IDPs living in camps were totally different from natural 
disasters. The IDPs are more vulnerable to diseases. The major 
physical health problem associated with IDPs is malaria (85% in 
children and 48% in adults) [13]. In the Figure 2 of our study, we 
also see that the male individuals were more commonly affected 
than female. This is because males are more exposed to the open 
surroundings. No use of anti-malarial sprays, poor hygienic 
state, sharing of the house with livestock (animals), improper 
diagnosis, poor drainage systems, lack of awareness and load 
shedding also play a major role in the spread of malaria in KP-
Pakistan.

Conclusion
It is concluded from this study that malaria still remains 

prevalent in KP with a prevalence rate of 13.81% (random effect 
model). Malaria is mostly caused in KP by two types of Bacterial 
viruses (Plasmodium vivax and Plasmodium falciparum), and P. 
vivax infection is higher as compare to the P. falciparum infection. It 
is suggested that malarial symptomatic patients should be properly 
treated with anti-malarial drugs to lower the complication and 
mortality rate and to save the lives of people. The government has 
to plan a proper strategy too to combat the malarial viruses. One 
of the important factors highlighted by the analysis is the large 
amount of disparity among the studies included in this study. This 
situation guides line that though more sophisticated statistical 
tools like Meta-analysis provide tools for integrating studies on 
the same topic, however, more care, focus, and attention is needed 
in carrying out sampling survey relevant to any field. In particular, 
the appropriate use of survey and sampling tools needed to be 
throughly investigated (Table 2).

Table 2: Characteristics summary of the total studies.

S/No Sample Infected Malaria% P vivax P falcip. Male 
(+)

Female 
(+) Region Methods Reference

1 500 180 36.00% 91.10% 7.70% N/A  Katlang CBC/Giema’s stain [14]

2 821 324 39.50% 30.10% 9.40% 253 71 Lower Dir Microscopy/Chi Square 
Test [1]

3 250 57 22.80% 20.80% 2.00% 0 57 Bannu Microscopy [15]

 220* 106 48.18% 97.10% 2.90% 74 32 Kohat Microscopy/RDTs [16]

 1336* 187 13.99% 98.93% 1.07% 112 65 Shangla RDTs/Microscopy [17]

4 3869 626 16.02% 13.10% 2.20% 425 201 FATA Nested PCR/Microscopy [18]

5 11,272 767 6.80% 92.56% 7.44% 336 431 Mardan Chi Square Test  [19]

6 150 27 18.00% 14.60% 3.33% N/A  Kohat SDS-PAGE/Microscopy  [20]
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7 3,760 459 12.20% 94.30% 3.90% N/A  Lower Dir Microscopy/RDTs [21]

8 581 21 3.61% 100% 0% 21 0 Bannu Giemsa’s stain [22]

9 9864 1712 17.35 91.53% 7.47 858 854 Bannu Microscopy/RDTs [23]

10 823 223 27.10% 22.60% 3.04% 95 128 Bannu Microscopy [24]

11 1091 189 17.32% 99.47% 0.53% 111 78 Lower Dir Microscopy [25]

12 615 12 1.95% 0.48% 1.47% 12 0 Kohat Microscopy [4]

13 3,009 325 10.80% 72% 20.00% 205 120 KPK Microscopy/PCR [10] 

14 31,128 2578 8.28% 86.34% 13.64% 1294 1284 Kohat Microscopy [26]

15 556 17 3.06% 2.69% 35.00% 9 8 Bannu Microscopy/Giemsa’s 
stain [27]

16 1558 9 0.58% 88.88% 11.10% 8 1 Peshawar ELISA/PCR/Microscopy [28]

17 1994 145 7.27% 72.40% 24.1 80 65 Abbottabad Giemsa stained/Micros-
copy [29]

 160* 154 96.25% 92.21% 7.79% 114 46 Mansehra Microscopy [30]

18 1,020 70 6.86% 5.78% 1.08% 43 27 Buner Microscopy/Giemsa’s 
stain [31]

The studies highlighted with (*) were excluded for meta-analysis.

Authors’ Contributions
NUK designed the study and prepared the manuscript. AZ, 

MW, SE, QAA helped in data collection and review the manuscript. 
IUD and FH did the statistical analysis. All authors have read and 
approved the final manuscript. 

Acknowledgement
We are thankful to Johanna P Daily for critically reviewing the 

manuscript.

References
1. Shah H, Khan R, Naz F, Haseeb A, Jan A, et al. (2016) Prevalence and 

distribution of malaria parasites in general population of district Dir 
Lower, Khyber Pakhtunkhwa, Pakistan. J Entomol Zool Stud 4(4): 
1211-1215. 

2. Ullah R, Ayaz S, Zarin S, Khader JA, AbdEIslam NM (2013) Prevalence 
of Plasmodium vivax using PCR method in Afghan Refugee Ghamkol 
Camp District Kohat, Pakistan. Life Sci J 10(1): 3948-3953. 

3. Mandal S (2014) Epidemiological aspects of vivax and falciparum 
malaria: Global spectrum. Asian Pacific J Trop Dis 4(1): S13-S26. 

4. Khan SN, Ayaz S, Ali I, Attaullah S, Shams S, et al. (2013) Burden of 
malaria infection among neonates in highly epidemic region of Khyber 
Pakhtunkhwa Pakistan. Int J Adv Res Technol 2(4): 84-92. 

5. Saeed K, Khan S, Akhtar N (2014) Epidemiological Finding of Malaria in 
District Buner Khyber Pakhtunkhwa, Pakistan. World J Med Sci 11(4): 
478-482. 

6. Khatoon L, Baliraine FN, Bonizzoni M, Malik SA, Yan G (2010) Genetic 
structure of Plasmodium vivax and Plasmodium falciparum in the 
Bannu district of Pakistan. Malar J 9: 112. 

7. Pomeransky AA, Khriplovich IB (1999) Equations of motion of spinning 
relativistic particle in external fields. Surv High Energy Phys 14(1-3): 
145-173. 

8. Lewis S, Clarke M (2001) Forest plots: trying to see the wood and the 
trees. BMJ 322(7300): 1479-1480. 

9. Baujat B, Mahé C, Pignon JP, Hill C (2002) A graphical method for 
exploring heterogeneity in meta-analyses: Application to a meta-
analysis of 65 trials. Stat Med 21(18): 2641-2652. 

10. Khattak AA, Venkatesan M, Nadeem MF, Satti HS, Yaqoob A, et al. 
(2013) Prevalence and distribution of human Plasmodium infection in 
Pakistan. Malar J 12: 297. 

11. Abeyasinghe RR, Galappaththy GNL, Smith Gueye C, Kahn JG, Feachem 
RGA (2012) Malaria Control and Elimination in Sri Lanka: Documenting 
Progress and Success Factors in a Conflict Setting. PLoS One 7(8): 
e43162.

12. Baqir M, Sobani ZA, Bhamani A, Bham NS, Abid S, et al. (2012) Infectious 
diseases in the aftermath of monsoon flooding in Pakistan. Asian Pac J 
Trop Biomed 2(1): 76-79. 

13. Owoaje E, Uchendu O, Ajayi T, Cadmus E (2016) A review of the health 
problems of the internally displaced persons in Africa. Niger Postgrad 
Med J 23(4): 161-171.

14. Section O, Section G (2017) Study of Cases of Acute Febrile Illness 
in Children Diagnosed as Malaria at T.H.Q, Hospital, Katlang, KPK, 
Pakistan. 

15. Khan F, Awan ZUR, Bettani MR (2016) Plasmodium Infection among the 
Hospitalized Pregnant Women in District Bannu Khyber Pakhtunkhwa 
, Pakistan 1: 20-2. 

16. Shehzad Z, Hira Z, Hazrat Z, Hameed UR, Naeem UR, et al. (2016) 
Burden of Plasmodium vivax and Plasmodium falciparum in Afghan 
Refugee Camps located at Ghamkol Road Peshawar bypass District 
Kohat. J Entomo Zoo St 4(5): 177-183.

17. Shafiqur Rahman, Fazal Jalil, Hidayat Khan, Muhammad Ayub Jadoon, 
Ikram Ullah, et al. (2017) Prevalence of Malaria in district Shangla, 
Khyber Pakhtunkhwa, Pakistan. J Entomo Zoo St 5(1): 678-682.

18. Hussain I, Qureshi NA, Afzal M, Shaheen N, Ali A, et al. (2016) Prevalence 
and distribution of human Plasmodium infection in Federally 
Administrative Tribal Areas of Pakistan. Acta Parasitol 61(3): 537-543. 

19. Majid A, Rehman MU, Ahmad T, Ali A, Ali S, et al. (2016) Prevalence 
of Malaria in Human Population of District Mardan, Pakistan. World 
Journal of Zoology 11(1): 63-66. 

http://www.entomoljournal.com/archives/?year=2016&vol=4&issue=4&ArticleId=1138
http://www.entomoljournal.com/archives/?year=2016&vol=4&issue=4&ArticleId=1138
http://www.entomoljournal.com/archives/?year=2016&vol=4&issue=4&ArticleId=1138
http://www.entomoljournal.com/archives/?year=2016&vol=4&issue=4&ArticleId=1138
https://www.sciencedirect.com/science/article/pii/S2222180814604102
https://www.sciencedirect.com/science/article/pii/S2222180814604102
http://www.ijoart.org/docs/BURDEN-OF-MALARIA-INFECTION-AMONG-NEONATES-IN-HIGHLY-EPIDEMIC-REGION-OF-KHYBER-PAKHTUNKHWA-PAKISTAN.pdf
http://www.ijoart.org/docs/BURDEN-OF-MALARIA-INFECTION-AMONG-NEONATES-IN-HIGHLY-EPIDEMIC-REGION-OF-KHYBER-PAKHTUNKHWA-PAKISTAN.pdf
http://www.ijoart.org/docs/BURDEN-OF-MALARIA-INFECTION-AMONG-NEONATES-IN-HIGHLY-EPIDEMIC-REGION-OF-KHYBER-PAKHTUNKHWA-PAKISTAN.pdf
https://www.idosi.org/wjms/11(4)14/8a.pdf
https://www.idosi.org/wjms/11(4)14/8a.pdf
https://www.idosi.org/wjms/11(4)14/8a.pdf
https://www.ncbi.nlm.nih.gov/pubmed/20416089
https://www.ncbi.nlm.nih.gov/pubmed/20416089
https://www.ncbi.nlm.nih.gov/pubmed/20416089
https://www.tandfonline.com/doi/abs/10.1080/01422419908228843
https://www.tandfonline.com/doi/abs/10.1080/01422419908228843
https://www.tandfonline.com/doi/abs/10.1080/01422419908228843
https://www.ncbi.nlm.nih.gov/pubmed/11408310
https://www.ncbi.nlm.nih.gov/pubmed/11408310
https://www.ncbi.nlm.nih.gov/pubmed/12228882
https://www.ncbi.nlm.nih.gov/pubmed/12228882
https://www.ncbi.nlm.nih.gov/pubmed/12228882
https://www.ncbi.nlm.nih.gov/pubmed/23984968
https://www.ncbi.nlm.nih.gov/pubmed/23984968
https://www.ncbi.nlm.nih.gov/pubmed/23984968
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3430652/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3430652/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3430652/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3430652/
https://www.ncbi.nlm.nih.gov/pubmed/23569839
https://www.ncbi.nlm.nih.gov/pubmed/23569839
https://www.ncbi.nlm.nih.gov/pubmed/23569839
https://www.ncbi.nlm.nih.gov/pubmed/28000636
https://www.ncbi.nlm.nih.gov/pubmed/28000636
https://www.ncbi.nlm.nih.gov/pubmed/28000636
http://www.entomoljournal.com/archives/?year=2016&vol=4&issue=5&ArticleId=1188
http://www.entomoljournal.com/archives/?year=2016&vol=4&issue=5&ArticleId=1188
http://www.entomoljournal.com/archives/?year=2016&vol=4&issue=5&ArticleId=1188
http://www.entomoljournal.com/archives/?year=2016&vol=4&issue=5&ArticleId=1188
http://www.entomoljournal.com/archives/?year=2017&vol=5&issue=1&part=J&ArticleId=1526
http://www.entomoljournal.com/archives/?year=2017&vol=5&issue=1&part=J&ArticleId=1526
http://www.entomoljournal.com/archives/?year=2017&vol=5&issue=1&part=J&ArticleId=1526
https://www.ncbi.nlm.nih.gov/pubmed/27447217
https://www.ncbi.nlm.nih.gov/pubmed/27447217
https://www.ncbi.nlm.nih.gov/pubmed/27447217
https://pdfs.semanticscholar.org/2f78/f4cfeb2fecf079682c36a539e5f1cf5a9ccf.pdf
https://pdfs.semanticscholar.org/2f78/f4cfeb2fecf079682c36a539e5f1cf5a9ccf.pdf
https://pdfs.semanticscholar.org/2f78/f4cfeb2fecf079682c36a539e5f1cf5a9ccf.pdf


How to cite this article: Najeeb U K, Ali Z, Muhammad W, Saqib E, Iftikhar u d, Fazle H, Qazi A A. Incidence of Malaria in Khyber Pakhtunkhwa Pakistan 
- A Meta-Analysis . Ann Rev Resear. 2018; 3(4): 555619.0099

Annals of Reviews and Research

20. Shams S, Ahmed S, Ayaz S, Abd Allah EF, Shams S, et al. (2016) Serum 
protein profile of malaria patients through SDS-page method. African J 
Tradit Complement Altern Med 13(2): 35-39. 

21. Zeb J, Khan MS, Ullah N, Ullah H, Nabi G, et al. (2015) Epidemiology of 
Plasmodium Species and Prevalence of Malaria on the Basis of Age , 
Sex , Area , Seasonality and Clinical Manifestation in the Population of 
District Lower Dir , Khyber Pakhtunkhwa, Pakistan. World Journal of 
Zoology 10(2): 147-152. 

22. Awan R, Tayyeb H, Shah A, Shah AH, Khan MA, et al. (2012) Malaria 
Among the Students of Religious Schools of Bannu District , Khyber 
Pakhtunkhwa , Pakistan. Pakistan J Zool 44(4): 959-962. 

23. Khan IU, Shah AH, Ur Z, Awan R (2013) Epidemiology of Malaria 
in Urban and Rural Areas of Bannu District Khyber Pakhtunkhwa , 
Pakistan. Int J Mod Biolo Medici 4(1): 30-39. 

24. Khan SN, Ayaz S, Khan S, Attaullah S, Khan MA, et al. (2013) Malaria : 
Still a Health Problem in the General Population of Bannu District , 
Khyber. Annual Review & Research in Biology 3(4): 835-845. 

25. Ahmad T, Hussain A, Ahmad S (2013) Epidemiology Of Malaria In Lal 
Qilla. Int J Scie Techno Resea 2(11): 199-202. 

26. Khattak AM, Khan J, Batool N, Khan H (2013) The magnitude and 
pattern of malaria in district Kohat. GJMS 11(2): 1-4. 

27. Awan R, Khan AK, Shah AH, Suleman M, Khan MA (2012) Assessment 
of Malaria Prevalence Among School Children in Rural Areas of Bannu 
District Khyber Pakhtunkhwa, Pakistan 44(2): 321-326. 

28. Ali N, Ahmed J, Ali N, Jehan F, Saleem S (2010) Transfusion transmitted 
malaria in three major blood banks of Peshawar, Pakistan 9(33): 5445-
5449. 

29. Idris M, Sarwar J, Fareed J (2007) Pattern of malarial infection 
diagnosed at Ayub Teaching Hospital Abbottabad. J Ayub Med Coll 
Abbottabad 19(2): 35-36. 

30. Jalal Ud D, Khan SA, Ally SH (2006) Malaria in children: study of 160 
cases at a private clinic in Mansehra. J Ayub Med Coll Abbottabad 
18(3): 44-45. 

31. Noor Muhammad, Akbar H (2003) Prevalence of Malaria in General 
Populationof Distric Buner. J Postgrad Med Inst 17(1): 75-80. 

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                    Track the below URL for one-step submission 
  https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License

https://www.ajol.info/index.php/ajtcam/article/view/130638/120216
https://www.ajol.info/index.php/ajtcam/article/view/130638/120216
https://www.ajol.info/index.php/ajtcam/article/view/130638/120216
http://modernscientificpress.com/Journals/ViewArticle.aspx?oNi57mI9FIF9OKRLCcg8ESZMgMbjM0z0LwV/EcumCL7y1GAR3eabOMI6kTWblvbn
http://modernscientificpress.com/Journals/ViewArticle.aspx?oNi57mI9FIF9OKRLCcg8ESZMgMbjM0z0LwV/EcumCL7y1GAR3eabOMI6kTWblvbn
http://modernscientificpress.com/Journals/ViewArticle.aspx?oNi57mI9FIF9OKRLCcg8ESZMgMbjM0z0LwV/EcumCL7y1GAR3eabOMI6kTWblvbn
http://www.sciencedomain.org/abstract/1760
http://www.sciencedomain.org/abstract/1760
http://www.sciencedomain.org/abstract/1760
http://www.ijstr.org/final-print/nov2013/Epidemiology-Of-Malaria-In-Lal-Qilla.pdf
http://www.ijstr.org/final-print/nov2013/Epidemiology-Of-Malaria-In-Lal-Qilla.pdf
http://www.gjms.com.pk/ojs24/index.php/gjms/article/view/957
http://www.gjms.com.pk/ojs24/index.php/gjms/article/view/957
https://pdfs.semanticscholar.org/ffa1/2925b143683ef01c143dc9fcca1bffa56185.pdf
https://pdfs.semanticscholar.org/ffa1/2925b143683ef01c143dc9fcca1bffa56185.pdf
https://pdfs.semanticscholar.org/ffa1/2925b143683ef01c143dc9fcca1bffa56185.pdf
https://www.ajol.info/index.php/ajb/article/view/92093
https://www.ajol.info/index.php/ajb/article/view/92093
https://www.ajol.info/index.php/ajb/article/view/92093
https://www.ncbi.nlm.nih.gov/pubmed/18183716
https://www.ncbi.nlm.nih.gov/pubmed/18183716
https://www.ncbi.nlm.nih.gov/pubmed/18183716
https://www.ncbi.nlm.nih.gov/pubmed/17348312
https://www.ncbi.nlm.nih.gov/pubmed/17348312
https://www.ncbi.nlm.nih.gov/pubmed/17348312
http://www.jpmi.org.pk/index.php/jpmi/article/view/804/713
http://www.jpmi.org.pk/index.php/jpmi/article/view/804/713
https://juniperpublishers.com/online-submission.php

	Incidence of Malaria in Khyber Pakhtunkhwa  Pakistan - A Meta-Analysis 
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Literature searching strategy
	Data synthesis and meta-analysis

	Results
	Tests for heterogeneity 
	Forest plot of the prevalence of maleria using fixed and random effect model 
	Diagnostic test of the meta analysis of 18 malaria studies
	Baujat plot
	Funnel plot

	Discussion
	Conclusion
	Authors’ Contributions
	Acknowledgement
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Table 1
	Table 2

