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Introduction

Speed is the most important investment you can make in WordPress

Why WordPress Is Slow by Default
A fresh WordPress install on a properly configured server loads in under a second. But after 12 months of

real-world use — a dozen plugins, a complex theme, unoptimized images, no caching, accumulated database

bloat — the same site often takes 4–8 seconds. Every additional second of load time costs approximately 7% of

conversions, a figure consistently measured across e-commerce research over the past decade.

WordPress is a dynamic system by default: every page request executes PHP, runs database queries, loads all

active plugins, renders HTML from scratch, and returns it to the visitor. None of that needs to happen on every

request — and virtually all performance optimization is about removing unnecessary work from the critical path.

The Performance Stack

WordPress performance has layers: Server (PHP, MySQL, web server) → Application (WordPress config,

plugins, theme) → Assets (images, CSS, JS) → Network (CDN, DNS, TLS). Problems at each layer compound.

The biggest wins always come from fixing server-side issues first — no amount of image compression

compensates for 2-second PHP execution time.

How to Measure Before Optimizing
Never optimize blindly. Measure first, fix the biggest bottleneck, measure again. Record a baseline before

touching anything so you can quantify improvements.

Tool What It Measures Use For

Google PageSpeed Insights LCP, CLS, INP, FCP — real CrUX +
lab data

Core Web Vitals, Google ranking
signals

GTmetrix Waterfall, all resources, timing
breakdown

Finding slow individual resources

WebPageTest Multi-location, real browser, filmstrip Complex render-blocking diagnosis

Query Monitor (plugin) DB queries per page, slow queries,
HTTP calls

Database and plugin profiling

Chrome DevTools Network waterfall, coverage, render
timeline

Frontend debugging
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Chapter 1: Server-Side Foundation

Fix the infrastructure before tuning WordPress

PHP Version
PHP version has a direct, measurable impact on WordPress performance. PHP 8.2 and 8.3 execute WordPress

2–3x faster than PHP 7.4 with identical code. If you are running PHP 7.x, upgrading is the single highest-ROI

optimization available — free, and typically takes 30 minutes.

PHP Version Status Performance vs 7.4 Action

PHP 7.4 End of Life (Dec 2022) Baseline Upgrade immediately

PHP 8.0 End of Life (Nov 2023) ~18% faster Upgrade immediately

PHP 8.1 Security fixes only ~25% faster Upgrade when possible

PHP 8.2 Active support ~35% faster Recommended minimum

PHP 8.3 Active — latest ~40% faster Best for new installs

OPcache Configuration
OPcache compiles PHP scripts to bytecode on first execution and stores them in shared memory. Without

OPcache, PHP re-parses every .php file on every single request. Enabling OPcache reduces PHP execution

time by 30–70%. It ships with PHP — just needs correct configuration.

; Add to /etc/php/8.x/fpm/php.ini opcache.enable=1 opcache.memory_consumption=256

opcache.interned_strings_buffer=16 opcache.max_accelerated_files=10000

opcache.revalidate_freq=60 opcache.save_comments=1

PHP-FPM Pool Tuning
PHP-FPM manages a pool of worker processes. Too few workers causes request queuing and TTFB spikes.

Too many exhausts RAM, causing disk swap which is catastrophically slow. Calculate pm.max_children =

available RAM for PHP / average PHP process size.

Finding Average PHP Process Size

Run: ps aux | grep php-fpm | awk '{print $6}' | sort -n | tail -5 Output is RSS memory in KB. Divide by 1024 for

MB. A typical WordPress process uses 30-80MB. On a 4GB server with 2GB reserved for MySQL/OS, you

have ~2GB for PHP. At 50MB avg: max_children = 2000 / 50 = 40.

; /etc/php/8.x/fpm/pool.d/www.conf pm = dynamic pm.max_children = 20 pm.start_servers =

5 pm.min_spare_servers = 3 pm.max_spare_servers = 8 pm.max_requests = 500

request_terminate_timeout = 30
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MySQL / MariaDB Optimization
MySQL performance is almost entirely determined by whether your working dataset fits in the InnoDB buffer

pool. When it does, queries serve from RAM at sub-millisecond speed. When it does not, queries hit disk at

10-100ms each. Setting the buffer pool correctly is the single most impactful MySQL configuration change.

; /etc/mysql/mysql.conf.d/mysqld.cnf innodb_buffer_pool_size = 1G # 70-80% of RAM

dedicated to MySQL innodb_buffer_pool_instances = 4 # 1 per GB of buffer pool

innodb_log_file_size = 256M innodb_flush_log_at_trx_commit = 2 # Better perf, slight

durability tradeoff query_cache_type = 0 # Disable — deprecated, causes contention

max_connections = 100 # Tune to actual connection count slow_query_log = 1

long_query_time = 1 # Log queries over 1 second
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Chapter 2: The WordPress Caching Stack

Three layers — page cache, object cache, browser cache

Caching is the single most effective WordPress optimization. A fully cached page can serve in under 50ms

regardless of code complexity. The three layers work together: page cache eliminates PHP execution entirely;

object cache speeds dynamic page generation; browser cache ensures returning visitors load instantly.

Layer 1: Page Caching

Plugin / Method Cost Best For Complexity

WP Rocket Paid (~$59/yr) All site types — easiest setup Low

LiteSpeed Cache Free LiteSpeed servers — best free option Low

W3 Total Cache Free Advanced users who want full control High

WP Super Cache Free Simple sites, official Automattic plugin Low

Nginx FastCGI Cache Free (server) Nginx servers — fastest possible Medium

Nginx FastCGI Page Cache (Fastest Option)

# Add to nginx.conf http block fastcgi_cache_path /tmp/nginx_cache levels=1:2

keys_zone=WORDPRESS:100m inactive=60m max_size=1g; fastcgi_cache_key

"$scheme$request_method$host$request_uri"; fastcgi_cache_use_stale error timeout

invalid_header http_500; fastcgi_ignore_headers Cache-Control Expires Set-Cookie;

Layer 2: Object Caching with Redis
WordPress has a built-in object cache that only persists for a single PHP request. Connecting Redis as the

persistent object cache means frequently-accessed data (transients, query results, user sessions) persists

between requests, dramatically reducing database load on dynamic pages.

1. Install Redis: apt install redis-server && systemctl enable --now redis

2. Install the PHP Redis extension: apt install php-redis && service php8.x-fpm restart

3. Install "Redis Object Cache" plugin in WordPress dashboard

4. Add to wp-config.php: define('WP_REDIS_HOST', '127.0.0.1');

5. Enable via plugin dashboard — verify the status shows "Connected"

6. Monitor hit rate: redis-cli info stats | grep keyspace — target >90% hits

Layer 3: Browser Cache Headers
# Add to Nginx server block location ~*

\.(jpg|jpeg|png|gif|ico|css|js|woff2|svg|webp|avif)$ { expires 1y; add_header
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Cache-Control "public, immutable"; access_log off; }

Cache Busting

Using expires 1y requires cache-busting query strings or versioned filenames when assets change. WordPress

does this automatically with wp_enqueue_style/script version parameters. For custom assets, append

?v=YYYYMMDD to force cache invalidation on deploy.
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Chapter 3: Database Optimization

Clean queries, clean tables, fast responses

WordPress Database Cleanup Routine
WordPress accumulates database bloat over time: post revisions, auto-drafts, spam comments, expired

transients, and orphaned metadata. A 5-year-old site with no cleanup can have millions of unnecessary rows

slowing every query. Run this cleanup monthly.

■ Limit post revisions wp-config.php: define('WP_POST_REVISIONS', 5); — prevents unlimited
history

■ Delete expired transients DELETE FROM wp_options WHERE option_name LIKE '%_transient_%'
AND option_value < UNIX_TIMESTAMP()

■ Remove spam & trash WP Admin → Comments → Spam → Empty Spam. Also empty Trash for
posts

■ Optimize tables monthly OPTIMIZE TABLE wp_posts, wp_postmeta, wp_options, wp_comments

■ Audit autoload options SELECT SUM(LENGTH(option_value)) FROM wp_options WHERE
autoload="yes" — should be under 1MB

■ Drop orphaned plugin tables Identify tables from uninstalled plugins; DROP TABLE if confirmed unused

■ Clear revision bloat DELETE FROM wp_posts WHERE post_type = "revision" — safely removes
all saved revisions

WP_Query Best Practices
• Always set posts_per_page — never use -1 (fetches ALL posts, ignores any caching)

• Use fields => "ids" when you only need post IDs, not full post objects — 10x less data

• Set no_found_rows => true on queries that do not paginate — skips COUNT(*) query

• Use post__in with specific IDs rather than complex meta_query chains when possible

• Cache expensive WP_Query results in a transient: set_transient($key, $results, HOUR_IN_SECONDS)

• Use get_post_meta($id, 'specific_key', true) rather than fetching all meta at once

Slow Query Log Analysis

-- Enable temporarily, check logs, then disable SET GLOBAL slow_query_log = ON; SET

GLOBAL long_query_time = 1; -- Analyze the worst offenders with EXPLAIN: EXPLAIN SELECT

* FROM wp_posts WHERE post_status = "publish" ORDER BY post_date DESC LIMIT 10;
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Full Table Scans

If EXPLAIN shows "ALL" in the type column, MySQL scans every row. Add an index on the relevant column.

WordPress's default schema is well-indexed, but plugins frequently add custom tables without proper indexes.

Check with: SHOW INDEX FROM table_name;
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Chapter 4: Asset Optimization

Images, CSS, JS — the network performance layer

Image Optimization & Modern Formats
Images typically represent 60–80% of a page's total byte weight. Unoptimized images are the #1 cause of poor

LCP scores. The optimization sequence: correct dimensions → lossy compression → modern format

(WebP/AVIF) → lazy loading → preload for the LCP image.

Format Size vs JPEG Browser Support Best Use

JPEG Baseline >99% Photographs, complex images

PNG Larger >99% Transparency required, logos

WebP 25-35% smaller 96%+ modern Default for all new images

AVIF 40-50% smaller ~90%+ Best compression — use with WebP fallback

SVG Tiny (vector) >99% Icons, logos, illustrations

# Nginx: serve WebP automatically when browser supports it map $http_accept $webp_suffix

{ default ""; "~*webp" ".webp"; } location ~* \.(png|jpg|jpeg)$ { add_header Vary

Accept; try_files $uri$webp_suffix $uri =404; }

CSS & JavaScript Performance
• Minify all CSS and JS — WP Rocket, LiteSpeed Cache, or a build step (webpack, Vite)

• Defer non-critical JavaScript: add the defer attribute to non-essential script tags

• Inline critical CSS (above-the-fold styles) and defer the rest to eliminate render blocking

• Use <link rel="preconnect"> for third-party origins: Google Fonts, analytics, payment processors

• Preload the LCP image: <link rel="preload" as="image" href="hero.webp"> in the <head>

• Audit CSS coverage in Chrome DevTools — unused CSS on many WordPress themes exceeds 90%

• Remove jQuery from the frontend if your theme and plugins do not require it
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Chapter 5: CDN & Network

Serve fast globally — not just from your server location

CDN Setup
A CDN serves assets from edge nodes close to each visitor. Without a CDN, a visitor in Singapore hitting a UK

server experiences 150–200ms of network latency before the first byte. With a CDN edge node in Singapore,

that drops to 5–15ms. The impact on LCP is enormous.

CDN Free Tier Pricing Best For

Cloudflare Unlimited bandwidth Free / Pro $20/mo Most WordPress sites — best free
tier

Bunny CDN 14-day trial $0.005/GB (cheapest) Best paid value after Cloudflare

AWS CloudFront 50GB/mo (12
months)

$0.085/GB after free AWS-hosted WordPress

Fastly None Custom pricing Enterprise, developer-focused

Cloudflare Recommended Settings for WordPress

■ SSL/TLS: Full (strict) Encrypts end-to-end — requires valid origin cert (use Let's Encrypt
free)

■ Auto Minify: CSS, JS, HTML Cloudflare-side minification — zero server load, instant enable

■ Brotli: On Better compression than gzip — automatic per browser capability

■ Always Use HTTPS: On Redirects all HTTP to HTTPS at the CDN edge layer

■ HTTP/2: On (default) Multiplexed requests — major benefit for asset-heavy pages

■ Browser Cache TTL: 1 year Long cache for static assets — WordPress handles versioning

■ Rocket Loader: Test first Async JS loading — test thoroughly as it can break some plugins

■ Early Hints: On Preload hints sent before full HTML — faster perceived load

■ Page Cache Rules Cache HTML for logged-out users via Cloudflare Cache Rules
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Chapter 6: Core Web Vitals

Google's ranking signals — measured, actionable

Metric Full Name What It Measures Good / Needs Work /

Poor

LCP Largest Contentful Paint Time to render largest visible
element

< 2.5s / 2.5–4s / > 4s

CLS Cumulative Layout Shift Unexpected visual layout
movements

< 0.1 / 0.1–0.25 / > 0.25

INP Interaction to Next Paint Responsiveness to user
interactions

< 200ms / 200–500ms / >
500ms

Fixing LCP — Most Common Issue
• Identify LCP element: Chrome DevTools → Performance tab → record → look for LCP marker

• If LCP is a hero image: add <link rel="preload" as="image" href="hero.webp"> in <head>

• Ensure the LCP image is NOT lazy loaded — remove loading="lazy" from the LCP element

• Reduce TTFB first: if server takes over 200ms, LCP cannot be under 2.5s regardless of other fixes

• Serve the LCP image from CDN edge — smaller transfer distance = faster download = faster LCP

• Use WebP format — 25-35% smaller than JPEG means faster download and earlier paint

• Eliminate render-blocking JS and CSS that delay the LCP element from being painted

Fixing CLS
• Always specify width and height attributes on every img tag — browsers reserve space before loading

• Reserve space for ads and embeds with aspect-ratio CSS or explicit min-height

• Never inject content above existing content after the page has loaded

• Use font-display: swap for custom fonts and preload the WOFF2 files to prevent FOUT shifts

• Test on mobile — CLS issues that are invisible on desktop often appear on narrow viewports

Fixing INP
• Identify slow interactions in Chrome DevTools → Performance Insights → INP breakdown

• Minimize main-thread blocking during interactions — defer non-critical JavaScript

• Break long tasks (over 50ms) into smaller tasks using setTimeout or requestIdleCallback

• Use event delegation rather than attaching listeners to hundreds of individual elements

• Defer analytics, chat widgets, and third-party scripts that block the main thread
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Chapter 7: WordPress-Specific Tuning

wp-config.php, plugins, themes & WooCommerce

wp-config.php Optimizations
define('WP_POST_REVISIONS', 5); // Limit revision history define('AUTOSAVE_INTERVAL',

120); // Reduce autosave to every 2 min define('EMPTY_TRASH_DAYS', 7); // Auto-empty

trash weekly define('WP_CRON_LOCK_TIMEOUT', 60); // Prevent cron pile-ups

define('DISABLE_WP_CRON', true); // Disable fake cron — use real cron below

define('WP_DEBUG', false); // NEVER enable on production define('COMPRESS_CSS', true);

// Enable CSS compression define('COMPRESS_SCRIPTS', true); // Enable JS compression

Replace Fake WP-Cron with System Cron

# Add to crontab -e (runs every 5 minutes) */5 * * * * curl -s

https://yourdomain.com/wp-cron.php?doing_wp_cron > /dev/null 2>&1

Plugin Performance Audit
Plugins are the most common source of WordPress performance problems. Each plugin adds PHP code to

every request, database queries, potentially external HTTP calls, and assets to every page.

■ Audit with Query Monitor Install temporarily — identify which plugins add the most queries and load
time

■ Check HTTP API calls External requests inside page generation — each one can add 200-500ms+
latency

■ Disable on irrelevant pages Use if (is_page('contact')) to load form plugins only on that page

■ Replace heavy plugins Popular plugins (sliders, builders, contact forms) often have lighter
alternatives

■ Remove deactivated plugins They do not load but add filesystem clutter and pose a security risk

■ Audit on every update Plugin updates can regress performance — check after major plugin
updates

WooCommerce Performance
• Enable Redis persistent object caching — WooCommerce generates enormous numbers of transients

• Exclude cart, checkout, account pages from page cache — they contain user-specific data

• Disable cart fragment caching (AJAX cart) if not using AJAX add-to-cart — saves a request per page

• Add indexes to wp_woocommerce_order_items and custom product attribute tables for large stores

• Use Cloudflare "Bypass Cache on Cookie" rule for logged-in users and active cart sessions
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• Consider WooCommerce-specific managed hosting (Kinsta, WP Engine) for stores over 10k orders/month
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Chapter 8: Monitoring & Baselines

Measure everything — regress nothing

Measurement Baseline Sheet
Record these before starting optimizations. Test from your primary audience region, not just your own location.

Metric Tool Target Your Baseline

TTFB (server response time) WebPageTest < 200ms ____________

FCP (first content paint) PageSpeed Insights < 1.8s ____________

LCP (largest element) PageSpeed Insights < 2.5s ____________

CLS (layout stability) PageSpeed Insights < 0.1 ____________

INP (interactivity) PageSpeed Insights < 200ms ____________

Total page weight GTmetrix < 1 MB ____________

Total HTTP requests GTmetrix < 50 ____________

PageSpeed score (mobile) PageSpeed Insights > 90 ____________

Redis cache hit rate redis-cli info stats > 90% ____________

Ongoing Monitoring Stack
• Uptime monitoring: Better Uptime or UptimeRobot free tier — alert within 60 seconds of downtime

• PHP APM: New Relic free tier or Datadog APM — server-side transaction traces and slow endpoint detection

• Real User Monitoring: Cloudflare Web Analytics (free) — real visitor Core Web Vitals data

• Monthly PageSpeed check: plugins update silently and performance regressions go unnoticed without it

• MySQL slow query log: keep enabled permanently at long_query_time = 2 — review logs weekly

• Redis monitoring: redis-cli info stats | grep keyspace — hit rate should stay above 90%
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hostitworks.com

24 Free Web Hosting & Developer Tools

All tools referenced in this guide are free — no account or signup required.

■ Performance Tools

• Website Speed Tester

• TTFB Speed Tester

• Server Uptime Checker

• Website Ping Tool

■ Hosting & DNS

• Hosting Checker

• DNS Lookup Tool

• DNS Propagation Checker

• Hosting Price Comparator

■ Security Tools

• SSL Certificate Checker

• HTTP Header Checker

• Password Generator

→ Visit hostitworks.com for All 24 Free Tools ←

No account required. No signup. Just free tools that work.
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